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Forest Plantations in the Lake States I
,-,·,4 

WHY UEFOltESTAT(ON IS NEEHED 

ltOl' altllost 100 .rt~IIl'S the forests of thl'Lakc Stlltes l'l'gioll, which 
l'lIIbl'lIn's lh(~ St.all'S of l\[illllcsota, Wisconsill, luulMichiglln, Illlve COIl­

tl'iulIIl,(1 vitally to the building up HIIlI Pl'ospcl'ity of that lI11llncigh­
bOl'j llg l'CgiOllS. These (ol'esls, line 0 f the l'icllest nahn'lLl l'eSOUl~Cl~S 
of the l'egioll, WCI'l'. used ill pl'olliglll fashion. Today, out of the £)6 
lUilliollllCl'PS of lalld bHl.t'I' sllil~d. to gl'owillg ion'sls \JlIlll to Ilny 9ther 
Illlrpose, t1I£'I'C nt'l~ some 20 nllilton lICl'es ~ tlUlt because of l'epmLted 
logging, hlll'nill~, 01' both, 110W bellI' VCI'Y spllt'se Ot' 110 vltluable forest 
growl'h. In IHlt1ition thm'c al'e SOI1I1,' 17 million aCI'eS'1 of yOUllg stamds 
whose Pl'Odlll'liviLy is gTl'ntly illlpltil'ed uy ullilel'sto('king. 

1 ~lIhIIlIUl'd I'fll' i\lIhli('ntinll ll'l'hl'lIal'r H, 1!mo. 
• 'I'he all thor wishl's to l'XIII'!':;$ his nll\1n~('\aUQII to t1l1iSe who nh11'd III the 

Ill'('llIll'ution of I,his hlllll'till, I'SIl('c~iai1y thl' 1't'llIowilll,(: n. A. l"url'llIgton, 'V, A . 
.Killl'nill'I·, K ;\. LoU', UIH\ N. C. Tuttll', fUl'IIl('r 118sist.nllls, who aldell III t.hf~ 
bllsit' 111'111 slll!lil'S; H. K. Ll,Bnnoll, :r. n, 8tol'el,el('I', 111111 1'. ;r. Zchngl'lIll', co\.­
I('ugllt's lit LlIk(' SIIII1'8 ll'ol'l~;;t l~XI)(~I'illll,'lIt Stalioll, who 11111\1(' sOllie of the basie 
sluillc's; G. S,Mdlllil'l', ~lichigllll COll8t'rvlltioll D('PIII'l.lllt'lIt, n, l'lI'lIIl'lIt, ~Iinllt~­
sotll CIIIISl'rl'at.ioll l'I'J\III·tJlIl'lI!:. F. t:. W11,,(1 II , Wi';C'OIlSill COllfil'l'l'ation Depnrt­
IIll'lIt, Prof. L', "', HoI/hillS, .i\liehigllll Stille Culll'!W, "I'Of. 'r. SChlllllz-UallsclI, 
lll1h'\'1'8ity of ~Iilllll.'sola, II11l1 I.'rur.r., ;1. YOUIlg', Ulli\'crslty of Mlchiglln, for 
r('\'I('w or: UI(' ('lIlil'\! 1Ill1llUseript; Dr. Clylle ~1. ('lIl'i;;tl'IISI'n, Ulliversity o( Minne­
sota, nr, Illl\\' \'. \lIlXtPI', Hllh'l'I'sity of Michil,(all, DI', A. :1. Itlkt'I', UnII'CI';;ity of 
\\'I;;I:(IIISill, 111111 DI'. ;1. H. 11 II II;;\) !'()IIgh , BIII'PIIII (I\' I.'lalll; lrullll;tl'Y, Soils IInll 
Agl'il'lIltllr:rI 1':IIJ,:'illl'I.'l'illl,(, ('01' I'Hif'W or till' sl'elioll Oil di;;c'IISl'S; Dr. H. ;1, MlIe­
AltlIlI.'Y alld DI', «'lInl'it's B. li::ltOIl, 11111'1.'1111 o( I~nt(lllloillgy IInClt'llIlIt QIIIII'lIl1tilll', 
Pl.". A, e. HO(\SI1I1, Cllh'l'I'Slty of :\IiIlIlPSO\.II, 111111 UI·. It n. Sh('lll'felt. Uni\'erslty 
01' \\,18l'I/II,;ill, (ur 1~1'\'il'W (I\' lhl' :;(,('11011 011 illsl'I'l. PI'sIS; S. K AhhHlS uf. the 
l'. S. I~I,;II ullIl Will,lIlf,·81'1'\·il'\' fOI' n'\'i!'\\' o[ thl' s('ct:IOlIs lIlI 1111(11)1118; ntu1 
I It·, X, W. H(8)(')' :I'lliI I,. W. KI'\'WII~, U, H. I~ish Hilt! Wildlife 8I.'I'\'ic\', 111111 Prof, 
W. 	If. ~[:lI':;h:tll. [·lIh'l'I·",ity of :\lilllll'",ol:I, fol' 11I'lpf\l1 Sll~!-:I'SUOIIS. 

'Mllillltlill('(\ Ill' 1.11(' e. R, lH'II:ll'tIlWIli: ()( Agl'i(·1I11111'1.' lit Uni\'el'sity 1?1l1'1II, St. 
1'11111 I, :\llnll,. ilt ('Otll)(','aUolI Wllh the Ullh'('I'sity of. MlIlIll';;Ota. 

1 Busl.',1 011 "StiIIlUIl.'S or t:\l(' IJ. S, Iron's!. ~('I'\'i('\' II'; \If. ,1:11111111')' I, l1H:O, which 
illtii"a!.,' 14. lIIillioll Ill'n's o( tll'IIIHI(',1 :11111 IloOl'ly I'l':;ttll'kl.ug' flll'l'"t IUIIII, nlld (j 
lIIillioll 11('1'1'$ of. ol1:·sit,' IISII('lI, i. ('" as[t\~11 gl'l)Will~ 1111 1'01'111('1' pin!' sih's where it 
will 1I0t ,11:\'('10(1 lIu.'I·dl:llltublt.· stllnds. III :Hltlitioll, t!1t,:I'P IIre[:\ IlIlIIioll IH'res 
IIf nnly IlIl'ililllll·silwkl'(1 sf'l'llIillg SI:lIIII$, 1I111\. ,I lIIiliioll 1I\'I'I'S of IKI(JI'ly stocked 
poll' :;(111)([$. 
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l:f protected from forest fires long enough, much of this land wonld 
restocK. with trees ]mtumlJy, although chiefly with less valuable kinds. 
Such a process of natural restocking, however, would be so slow that 
it would be against public interest in mall~Lcases to allow these lands 
to lie unproductive for so many years. Hence a large part of this 
3'7 million acres must be restored to valuable, forest ,'!xowth by planting 
(fig. 1). Probably 12% million !tcreS are in need ot plil1ltillg now, and 
warrant filost attention because they are sutliciently needed for timber 
production und are near to markets. 

This enormous area, comprising ilbout one-fourth of the total forest 
land of the region, in itself is It strong argument for reforestation. 
There are, however, other more cogent arguments. At present much 
of the large quantity of wood used In the homes, the factories, and the 
mines, und on the farms is shipped in from the far 'West Or the ~outh. 
If all the forest land of the region were restored to II high state of pro­
ductivity, much of this wood could be produced locally, with It saving 
in freight and a longer life for local wood industries. 

,Although increased production of wood is the chief reason for re­
foresting the land, thel'e are other importllllt reasons. In some areas 
the planted trees would protect the watershed and prevent loss of 
the best soil through erosion. Along streams, lakes, roads, Ol' othel' 
areas reforestation would enhance recreationitl values; and trees [tIlel 

shrubs should be planted in some places to provide shelter and food 
for wildlife. In general, the variolls uses of forest land cl1n be car­
ried on simultaneously in It giyen Ilrea through judicious management. 

That the need for reforestation in the Lake States had long been 
reco~nized is evidenced by r~gular annual plantill~ programs of vari­
ous ~tate and Fedeml agencIeS as eady as the 102D's., However, even 
under tho greatly expanded program be!;ween 1933 and 1942, when 
Civilian Conservation Corps fLnd other emergency litbor contributed 
to the work, the rate of reforestation was not great; enough to replant 
the required area in less than several centuries. 

Although past estimates have shuwn the area in need of reforesta­
tion in the Lake States to be anywhol'e :from 1 to 20 million acrcs 
(47,90)/ the most. recent est)n~ate, based or; statistics br?ught up to 
January 1, 1945, IS 121,6 IlUlllOll acres. ] cderal agenCies own 1.4: 
million acrcs; State agencies, 1.8 million acres; county and munici­
pnl ag~n~ies, 2 million. acres; a~l~ll)rivate ,agel~cies, !.3 mill.ioIl [v~res 
(4.1 mtlhon aCl'es on farms). Illls plantlll fT Job WIll reqUIre about 
l~~ million man-mollths of work. r..aler, l'efcasti and other care will 
require at least %, million mall-Illonths of work. Thus, reforestation 
of the Lake States provides It backlog of tlsoful, constructive work 
thllL ought to be conSidered in any plans for P'DstWtLL· emergency wOI'ks 
progmii'ls. ,Few projects olrer the same oppol-tunity for sound ill­
vestment of publio funds. But beyoml its ,va,{ue as all, emergency CU'lr 

pZoyment 'nwas~lrc, reforestation o,ught to be ca1'ried O'llt by ngu]ar 
ar.:nual programs ~t1ttil tILe land 'is agyin,1'cstcn'efl to fun pl'od'ltctivUy.

Before any hlrge-scale progmlH of reforestatIOn (',an be unc1el'takpll 
there must be fl bllckgr·ound of knowledge :tlld experience. AC'cord­
jug to the Land Committee of the. National Resources Planning Board 
( 47, p. 116) ­

• Hulle nUlllhi'rs in Intrf'nU\('sI'S rpf('l' to Lit('ratur~ Cltc\l, p. IuD. 

• 

• 

• 

• 


•
Ii 

• 




3 FOHE:-,T PL.\XIA'J'IIlX~ IS TIU~ LAKE STAT[~::; 

• 

• 

• I,:,' I \ ',;,1, I.i'", 111,,1,,\ \\a-. ,lItu•• ! t!t .. latid hurt,."j ,,\""; Ill/III W;1-. 

t·!' :"t' tIt ... ·~,'tt~tdl·lI~ lH....fl1~J,d t.,,' a~l~~; 1i l'HI'. alltl llllllau" It itt l'rntllit'1iriry. 
n 1:. !'",.\ ... ~ ,1' •• !: 1..... l'j' .... ~ .. t HI~ ...... b ~.tltd ... 



4 T~CHNlCAIJ BUl,LE'rIN 1010, U. S, HEPT. OF AGRICULTURE 

,I<~orest 1,1untillg is n technicul job, not merely gl'owlug smll\l trees (H' seedlings 
Illld setting them ill hull!s in thfl grolllld. It ilJ\'()ln~s tI)ehllicul knowledge of site 
'llullity of Il\'(~as to he 1,llInte<l-the fnc:\ol'$ of mOlstlll:e. temperatnre, soli, et.c.; 
the existing or pl'ospecti\'e coyer, snch liS gl'llSS, weeds. or hl'llsh, IIl1d its pr(lbllbll~ 
etreet III e()II1I){~titl()n with plllnted trees i th(~ cht)il:e of s\leelt~s snlh~l to the urell 
ulld yielding the most lief;lrullle pt'ollllds; SOurl'l' of I,(~ed; how to 111'0l1llce the 
best, 1,lllllting stock; lllnlltillg t(>('hllles; IUIII tinnily pluntlng Ibid!, which IlII1Y 
illv(llve site pre]lIIl'lItlon 1111(1 IIWIISlIl'eS to protect the J[lllIntlltiOlls, 

Obviously :in 1l1lY rcforestation pl'o~ram thc best methods IU'C lleces­
s:tl'y to i.nslu'c the gl'catcst rcturll on the forest plllnting investment. 
In 192,l1lnd 1925 the Lllko States 1!"'Ol'l'st Expel'illWllt Stlltion made n 
survey of plantations thl'ou~ho\lt thl)l'e!!ion in OI'del' to forlllulllte alld 
make tlVllillll:lle the best; P1'llCtiCl'S. 011 till' basis of thllt slI1've.v lind 
othm' irrfOI'lItatioll, the HL'st ('ompI'l'hl'nsivl', work 011 reforestatioll in 
tho region was pl'l'palwl (81). Sim'l' that tillle the a L'ca planted in 
the l.lnkc Sllltt~s hilS incl'clIsNl almost: nim·fold. lIlllny planLiilg expel'i­
ntcnts hllye hl'en t'IIITi(·a on (p::;pl'('ia 11,\' on I he ntltionnl JOL't'sis oflowcl' 
Michigil 11 ), till' pl:I nl.ntions mellslll'l~di n l02.t-25 1\1I.\·e bl'l'n I'eexalnined, 
and new ('xpet'ien('o h;I8 bet·n ~ained. As II result, mlldl of the t~lIrliel~ 
information is olltmo(\('(l, }"Ol' that I'Cllson Ihe l)l't'sent: bull(-t:in! tml'il'd 
primal'i!y on litl' \'l'se:lI'eh and I'XIH'I'ienl'(' of the Forest S(!I'\'it,('. lind 
slIpplem{!ntNI hy Ihat of Otll!'I' Jlllblic and private agcm~ics, hilS bel'n 
pl'epared to pl'o\'i(Je th(~ l>psI' j.!('Ill'I'al gllide 1'01' t:he lal'~l'-::;('a Ie forest. 
plalltill~ prog1'lllH I'Nlllil'ed in the Lake States. 

BACKGUOUND l"On REFOUESTATION PUACTICE 

The Region 1I1U1 Its Physicul Ch1lr1ldt~ri!!lic!! 

TIl(' !ami in ne('(l of I'(·fol'('slnt ion 10 which this bllll('tin applil's lies 
.llll'~(!ly in the nOl't hel'n two-th i I'ds of )Ii('hi~an, 'Wisconsin, and~linnc­
sot".. BI~oadl.r, it. im'lll(h~s tll(' 1Il'l'a nod h of n line I'l'om Sagiullw nay 
ill Michi~lln Wl'~t.w.ll.'d (hr(HI!!h Shpbo,Vgall, "Tis:, thence nOI'thwesf­
ward I.ht.'ollgh Rt. ('l'Oix Fnlls.\Yis.. to 'Yad('nll. Millll" amI IlOI'fhwlII:d 
to 'l'hie.f ni.vel~ 1!"'alls nnd tII(' Canadian bounclary. 'I'his is the 1~e..ioll 
fl'oll1 which the famolls whife, pinelullIbcr of (he Lake SlnieR ('~tne, 
ttlld which is now pI'odueing a lal'~~' quantity (It' sll~nl' maple, eastl· ..n 
hNnlodi', basswood, yellow hil'eh, (,1m, Sln'u('e, balsam fit', aspt'n, lind 
jll('k pine. It eOI'I'espoIHI::; IIPPI'oxilllately 1.0 fhe art':t in w.\tieh the 
nittlll.'nl forest. ve!!etation is SPI'lJ('c-fir, heedl-llIapll·-basswood-yclJow 
bil'ch-hemloek, j:lck pil1(~-n'd pin<'-white pine, aud aspcn6 (fig. 2). 

Generally the :l1't'a to ",hieh this publi('lItion applies do(~s lIot include 
the southel'll, predolllinately agricultural pari' of Iht', f1l1'(~c stat!'!;, 
whero oaks. hi('kol'ies, lIlHl maples al'l' the ehal'aeft'rist:ic tt'ceS uSllall\, 
:foundlls SIlUtl! woodlal\(\ :I1'('as. Although thl' plllllting prohh~ms ,if 
tlll~ south 1 al'P Hot tIll' Salll(' as thos(> of Lhe 11I)1'th. tht're am IOl'ali~l'(\ 
areas with C'olllplIl'able ('hal'aeicI'isties and problems, pal'l:ieulndy in 

• A list or COIllIllOIl IInel St'Il'1I tl Ill' 1l1l.1IH'il of Irl't.'R anel slll'lI\):; 1IH'II11oIU'!l III Ihis 
(luhllrHtioll IIpp('uri'. III 1.11(' IIPP\'oelIX, p, :W'1. 

T Pill I1ti II!;' Pl'ohl('II1f; of (II(' I;ollillprll 111'1'11 or till' thl'('t' ~Iillps 1'0 whlrll this 
Illlhll('lItlOIl IIPplh's 11111'(' ht'('11 ('0\'('1'('11 to 1;(\111(' ('xl('lIt ill sp\'crnl pllhllshetl re­
ports (,1,5, .'I, I.~,/..I, 30, ill, 82, S;i, f,2, 11, 72. 19, 80, 81,82, JOt). 
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central Wisconsin, which can be handled in the Sllme way. The cli­
mate, topography, and soil vary locally, but nre comparatively uniform 
for the reglOn as a whole. 

PRECIPITATION AND TEMPERATURE' 

Total annual precipitation rllnges from about 20 inches in parts of 
northwestel'n Minnesota, to 35 inches ill parts of lower Michigan. For 
most of the region it l,lYeruges about 30 inches, of which about 56 per­
cent falls during the warm months, Mil\' tlu'ough Sel)tember. 

SnowfnJI increases northwllrd, is noticeltbly helwIer, and remains on 
the ground longer around Lake Superior and in northern Minnesota 
tlu\~i elsewhere in the .region. 1h)!' example, the average Ilnnual snow­
fall is more than 100 inches aJoug the Lake Supel'ior- shore of upper 
Michigan and less than 50 inches in ccntl'llllower Michigan. 

l1'l'egulnl' elL'ought peJ'.iods of 10 to 30 days, with little or no min, 
are characteristic dul'ing the growin~ sel1son, The distribution of 
rainfall, pal'ticulal'ly during the growlllg season, is a more important 
factor in forest plH,nting in this region than the total annual or seaSonHI 
precipitation. 

The mean annual temp(,l'attll:e for the Lake Stat('s region is about 
44° F. In general, temperatul.'es tend to (i('cl'case from Lhe south­
eastern towllrd the nortlnn'stern part of the I'c~ioll. The annual ILver­
age at1Vanoacl, MinH., is 32°, comparN} with 47° at Saginaw, Mich. 

Maxillla of 90° to 100°]( Ilre recorded throurrhout the rec,ioll almost 
every summel', HmI they have ('onc. as high as ill0, Minit~a below 0° 
are l'ecorded every wint('t' ancfhaye ~one as low as -59° in northern 
Minnesota. 

The gl'owing season, genel'a]ly bctw('l'n the middle of }\fay and the 
lIttter part of ~eptl'mbcl', aYl'rtlges about lao days, ,,'ithin the forest 
region it Yllries from un days, at :;lwboy~all on the Lake Michigan 
shore of 1Visconsin, to ()() days, at Humboldt in northwestern upper 
Michigan. As It rulc it is long('st ncar I ...ake Michigan and shortest 
in the 1l0rthel'l1inlulld al'('as. 

The mean Sll111 ll1el' t(,lI1pcmture (June to September, inc1usive) 
varies :froll1 57° F" 011 the 1l00'th shore of Lake Superior at the cxtreme 
110l,theustcrn tip of Millll£'sota, to (jjO, in centml ]OWCL' :l\fichigllIl and 
centm11Viseonsin. 

The mean tempel'atlll'e for .January, ordinarily the coldest month 
of the year, increases rather regularly -from the nodhwestern to the 
southeastern part of the r('~ioll, Th(' I'nn~e is from 0,0° F. in Roseau 
County, :Minn" to :H,2° in )fason Connty, Mich, 

TOPOCIlAI'HY 

The topography of the region varies locally, but is typically gently 
rolling, The triallg"ular area in llOrtheastern Minnesota, whC1;e in 
many places the b('(lrockis exposed or is covered with ollly It thin. 
layel' of soil, and the POl'cupine Mountain section of the Upper Penin­
sula of Michigan are morc l'ug~('d than other parts of the ]~ake States. 
The rest of th(' region is oveL'ln id by COlli pllrati vely th ick glacial de­
posits thilt form the confusing array of hills and valleys, plains, ridges, 

• ClImntlc lIIr1nS of til(' Laki: HW(es 1'\'!,(i\1I1 :lpIlCIll ill thc r1(IP\.'lIIlix, pp, IG!! to 171, 
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• 


• 
~ 

• 
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• 
swamps, and lakes characteristic of the region, These glacial deposits 
have much to do with the character of the soil. . 

Elevations above sea leveIl'ange from 580 feet, the level of Lake 
Huron and Lake Michigan, to 2,230 feet in the Misquah Hills of Cook 
County, Minn, 


SOILS 


The soils of tlH' Lake State::; vary widely, from the droll{!l,ty dune, 
beach, and outwash sauds to the clays of the olcllake beds and 1he mucks 
and peats of the swamps, :Most of the soils of the area in need of 
refOl'estation are sandy or loamy and often tdso rocky 01' g1"llvelly, 

Although some 400 soil types have been recognized in soil SUl"vsys 
throll~hol1t the region, they have been cliO'erentiated in more detail 
than 1S neceSSfU'y in discussing forest planting. For forest manage­
ment purposes these soils need be clnssed only into bt'oad groups based 
on texture and moisture l'elatiollships, These rnnge from the dry, 
sandy soils o('cnpied natul'nlly by jack pine Ot' otlks, at one extreme, 
to the lonmy soils, with their bettet' conditions of moisture and 
fel'tility, nt Ow other, The h('l\vi('r soils nre or have been charncterized 
by /latut'1l1 gl'owth o.f C'ilsf:l'l'lt white pill(', sugal' maple, basswood, 
yellow birdl, b('el'h, (lastern hemlock, white spruce, or aspen, The 
swalllps, wilh tltpi 1: natural growth of black spruce, tnmn rack, norther11 
wh ite-('Nl:u', and other speci('s, -form a sep:lrate soil division ot the 
r('gion, As little pIa nting has been Ot' is likely to be done in the 
swamp;;, llO\\'e\'ol', they ofl'er no fOllndntion 'for a. discllssion of plant­
ing, )[01'0 <1('[ail('(1 soil classifkations will be nsei'ul in special cnses 
and where lIlore intensive forest management is to be practiced,

• Soil distinctions are important in any reforestation pOliCy,l10t only 
bN'!lUSe they hllhlence the success or failure of the trees planted and 
the ('h01ce or fl'ees to be planted. but also because they determiI1(1 pri ­
marily the lISl'!'i to which the land will be put. The better soils, 
l'speeialh' when they are l'pasonnbly free from rocks nnd large stumps 
and Ill'e iuitably located in respect to mnrkets, are generally best suited 
fot' agriclIltlll'al I1se, Howeyel', only a l'elntivcly sm:t11 part of the 
severn I million acl'(>s of denuded lanc1in the 1I0rthern Lake States 
fa lis into this clnss, 

Thl' role of soils in r(l/'()I'pslation practice is di:'.icussed further on 
pages 20 to :2·L 

History nf Itt'fort~station in the Region 

AHEAS "I.'\~'I'E() 

The first wllitl' Ill('ll ('())Ilin):.; fo tl\(~ Lak(· ~tat('s fonnd a great forest 
('o\'(,l'ing 11(,(ll']Y :LO·l millioll :It"'ps, 'roc.1ay, pxploitutioll und tires 
han' l'l'\lul'p(l this to j(j million [t('I'l'S, of whieh about one,fourth is 
blU"'l'll Ot' not "('stocking itseH with yalnnble forest growth, 

• 
The 111'."t stpp towul';:l the 1'l'stOl'tltiOIl of the (h'I'll1dec1 forest ]nnd 

took place in lKili, W]I('II. ail :t memorial on the ('entellnial of Ameri­
('an ilHlt'pt'IHll'II('l'. an eastpl'n whitt' pine plantation was set out 011 the 
,Vnlfl'l' \\~al'l' I'nI'Ill, ll('ar HnlH'()('k, 'Vis, (:i::) , In )Iiehigan the first 
£01'(';;t plnntation,.; Wl'rl' p:-tllbli:-;Ill'(l in l .....KS at nrlly1inl! and O::;coda 
by tIl(' ~1i('hig-atl.Agt'i(,lIltlll'al Collpg(l, III (RU,I- ~t. .Johns Ullh'ersity 



''''',~' ,~',.': , ­
,', , 

\' 

8 '!'ECHNlCAL 'BULf,WrIN 1010, U, S, DfoJP'l'. OF AGHICUL'L'ltHE 

initintcc! forest J>1~\!\t,illg ill ~\~illlle~ota Ilt Col,ll'geyille, A :fllw,Vl'ivnto 
complllllcs Ilnd m<llv\(1I1al$ d)(l It ltWo phllltlllg \1\ I.ho regIOn III 11)03, 
1904, nncl1905, Some plantillg wus dOllc on the Higgins ]~nke Stllte 
Ii'orest ill MiC'higull as ()HI'ly ns .wM, 

'l'hQ Fedl'I'al (lovl\L'J\llIelli; b()gall plallting OPl'\'lltiOIlS Oil t:hellntional 
fOl'ests jn Mil'higllll .ill UllO nIHI ill J.'[jIlI1~sotn ill 1!)11, aL wlll(\l1 time 
the Stllte ofWisl.'l.>IIsill 1lI1Hll) a silllilu1' bl'gilllling, III 111(. !:lltme Yl'UI', 
Mk'higall cxpllndec\ ils plalltillg progralll, The m!I), of; pllmtill(~ did 
not accl'II'I'utl\ VPI',Y gn·atly IIl1til lifll'l' Iln:l, !lomwl'.I'. DIII'illg'VOI'hl 
'Vlll' I JOl'PHt 1'111111 illg ~J(I('I'IIUHlld, III H)2() 1.11(1 NI'ko()SII-EtlWIII'(\S 
I)llJl(lI' Co, illitiall't1 indllsll'iltl plall!jllgin 'YiS('OIlHill, 'ViSI'OIlSill now 
leads Ihoot:!wl'JJukeHlah's inlhis l'I'SP(,('\, 

Aftel' "'odd WIll' I, till' 111'1'11 planted 1I1111111111y in 111(1 JJlllm Hlatl's 
increused, . In I!)~a, ·J,OOO 11('1'('$ \\'PI'" pllllll('d; .in l\)~H 11ll\ 101.111 I.'X­
(:ell<llld 10,000 H(,I'(I$; illl!l~(i, 15,OO() II('I'OS Wl"I'(' plulIl:!.,\I; illl!):H the 
totul l'lllll'hed \)~,()OO a(,I'l'$; IIlId i IIW:\(; II (ll.·ak of IH,O()O UCI.'lIS "'liS 
tcuched, DUI'i IIg 11\l' (1I,'l'l\(h~ H)a;H:~. it liltll,1 on'l' 1,OOO,QOO IWI'l~S wel'u 
pl:mtcll hI tim .Lnlw Hlall's, IIltlloHl' lIil of it by CivlJiI"j ('ollsOI."'n!ion 
Corps nn<l 'VOl'" Pl'Ojl'l'Ih A<\lIIillisll'lll iOIl IllliOl', 'rlJ(,'illl'l'l~aHI~<lI'tltll 
of plalllillg ul'ollght abollt (,IlI'n'spOllllill!! l'xpansioll in IlIl' lolnlal'l'a 
plllntmi. 

Tho lohtl al'l'll plallll'd at 1111.' (,lid of' l!)~i\ ill IhI' Ihl'l'l' Lal;:ll Htnll's, 
'hldudillg HO,OOO 11('1'1'5 in I hl' pl'nil'ii' I'l'gioll 01' sOlltlwl'n lind \\'('stel'lI 
~IiIlIll's()la, W:lS aboll\. UW,OOO IH'I'l"H, By till', ('loHI.' 01' 11):\:1 (fil'st Yl"lIl' of 
l:ht,\ CeO), this lolnl hlld l'isl'lI 10 II~,O()O II (,I'(,H, AliII(' 1'111101' W,I.! 
lIuollt l,,100.000 II('I'I'S hnd \.>('('1\ pili III I'd, () r IhiH 101111, fif, IWI'l,'l'lI!; hilS 
lwcn plt~nl('(1 by Ihl' I1'l'lh'I'a I ('0\'('1'111111.'111. 2 t pl'I'('l'lIl, hy Ihl'. HIIlI N:i, 
6 Plll'(,I'ilt br (,01l1l1i1'5 1111(1 1I11111i1-iplllil il"S. nnd IH 1)(,'I,'('i'liL lJy private 
own\H'S, Abolll o1Il'-1i II lIl'l ('I' 01' II\(, 111'1'11 hlld bl'l'lI "I'plllllit'd Ollll 01' 
morll Ii 1111'S, Plalltillgs 011 about I wo-lhil'dH 01' Ihlllln'u IIl'e eOIl­
si(h~I'I'll HIII'l'l'ssfll!. Dl'IIIilH aR 10 al'\'a plantl'd by 111(' ('I/IS\\ of sll\'I'i­
fi{~d yl'lIl'S, W:'w·,H, ai'\' !!in'lI ill IlIhl(, I. By Ilw ('lid of II)·IH IIII' lolal 
an'lt plllntl'd WUH aholll l,tl()O,OOll 11('1'('5, 

KINUS tW TimES I'I,ANTE., 

'1'11(\ 1111'1.'(1 nalin' pi ill'S, I'l'd. whitl'. and jal'k, HI'P Ilw SI)l'('it'5 Ihal 
havll bet-II planll'd llIost ('OIllIlIOllly ill 1hl." 1101'1 hl.'I'n ImlH" StHI('s, 1\1, 
1110 clo:-m of I!),I,I 1 hl' IWI'('l'lIla!!N; 1'01'1111' \'ul,ioW,i kilHI:; of 1I'I.'t'S plalllt,d 
WQI'(\ liS follnws: Upd pi Ill'. ·la,lI: jat'!, pi lit', ·10,7; I'ast ('I'll wh il.t~ pi I\l', 
11,2; ollll'l'pilWS, (),:~;' \\'hil(' SI"'\I('('. .1.1; 011(('1' s»I'III'I.'s,I..I: olhl'I' 
('Oil i f(II'S, 0,·1.; fllld Ita I,d woods, o,n, DI'III ih; IIH loki lids of I1'('1'1; pI allll'(\ 
by agt'lIcilIS. Hlld 1"II'iolls. 111'1.' gl\'l'n ill tahll" :t, . 

;Jlu:k pilll" I'l,'d piIH,'. whitl' pilH'. alld whilt' Hpl'III'(' will eOlltilllU) to 
pn~dllllliIlHtl'ill fullll'l' pIHnlill!!s, bill: 1Jl'I'ha»H nol so sll'/JIlgly, 01 lil"i' 
CQllifl'I'B, IIIll!':ill).! lip aholl! ~ \1('1'\.'1'111 of tltl' HI'PII pliUlll'd, ilwllldl' HII('h 
spc\"it·s as H('o\('h pi 1111, AilS! I'ia II pi Ill', pOII«I'I'0811 pi 1\(', \)itell pi lit', 
\odgl.'J!fII(' pillt'; ~OI'wny SPI'U('I', W('St:t'I'1I ",lIilt' Spl'lIl'~', II Ul~ 5PI'Ul'l', 
blnde :;PI'lI('P, l"III'olwall 111I'I'h, talllal'nek, IIOI'IIH,'I'II ",hltp-I'I,dltr, (lasl:­
em n'(\(:l'dHI', balsn III fil', a lid. ('nSI("I'1I h('llIlo(,I;:, ,,\ mOllg Ihosl,' only 
bhl('k HPI'II('(, 11111.1 talllnl':wk 111'(" likl.·l" to b(1 IIsNI 11101'\' l'xl(ll\~iV\.'I\' JUI' 
l'cgu1:lI' rOl'c'st planting, :-ko{('h pili" and possibly XOI'\\':l,Y Hpnil:(\ of 

• 


• 


• 
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FOIU1S'I' PLANTA'PIONS IN 'i'HB LAKE, Sl'A'l'ES 

• 
~l\itnblo seed ol'.igins (northcl'll EUl'opean 01' Siberian) will probably 
('ontinue ill mOt'c or less regular U!;C lOt' ::;pecilll purpoSes, Northern 
white-cedlll' l11n \' be planted more widely for wildlife browse. The 
othN' spe<:ies Imi' not likely to continue in uSe to nny appreciable extent. 

Hal'llwoods hun~ bel'n planted 011 but 1 percent vf the area 1'0­

fOL'l'slNlin the Lake Stall~s, This is primlll'ily due to tht'eo facts: 
tt) 'nll' typital 1I01'lht'I'1I h:lJ'{lwoodforest has It, denSt\ nndel'stot'y of 
1'~'I)J'od IH.'I iOIl t!tIl t 1'('gl'II('I'U tt'S tIw slalid \\' i thout pia nUng, (2) 1i'o1'­
pst fil'PH al'(\ IpSH l'OIlIIllOIl ill hlll'{lwoo<1 thun ill conifet'ous forests aull 
I'OI1SNltll'I1tly hll\'" dl~n\llll'(II('ss hlll,t!\\'ood land. FIII'thel'lllOl'e, when 
luu'dwoods al'l' bUI'II('d thl'Y 111'(' ablt, to SIH'Ollt amI thlls pl'odllee lL lIew 
Hinn() IIIIlII1'ally, (:1) Ilanlwood stallds Oil the lightel' soils, whidl 
11Il\'ll Ul'l'lI badly lllll'lIl'd 011\'(11', eallnot bl' l'l~sI.OI'('(l hI \'Itlllable, hard­
wood :-;pN'ips IH.'('llUSl' of thc.' d(''s!I'littioll of till' ol'ganie IllllU~I~ ill the 
.soil. Thp), 11111:;( hll I'pplanled with ('ollifl'I'S, H spell IS likdy thnt 
I'P l'ol'!':;1 al iOIl with hlll'd wood spl'ei!'s will i lH'I'(,II:;e liS k lIowil'dgp o~f theil' 
hll nd IiIIg den' lops, ~1I('h H)ll'l'il'!'; as 1I0l'! hl'I'lIl'l'd Oil k, wh i I.e. nsh, SlIglLt 

IllHph'. Yl'lIow bin'h, Imss\\'(lod, I'oek l'ltn, nnd l'IlStPl'll l'ottonw()od SlIt'lll 
PI'OlltiHi Ilg 1'01' slIl'h liSP, 

'l'A!Jl.~l I. ·'i'otal ai'f(/. p/a.JlIC(l in the Lake 8ta/{'s by Jlublit: nllll private 
(/!lell('ie~, 1[)j(j-44 
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TABLE 2.-Oumulative '11umber of trees phliTlted to the end of specified years, by species, in the Lake States~ 1926~44 I o ., 

FEDERAL AGENCIES ..; 
t."l 

?lHnnesota Wisconsin Michigan 
o 
.~. 

Species '~ 

1926 , 1933 11939 194< 192611933 1939 1944 1926 1933 1939 I'" ~ 
!'­t:" 

--------------------_.-----­ ~ 
1,000 1 1,000 11,000 1,000 1,000 1,000 1,000 I 1,000 1,000 1,000 1,000 1,000 
trees j trees trees trees trees trees trees I trees trees trees trees trees ~ Jack pine_____ ••• __ _ 0,\ 0 34, 089 44, 246 . 0 0: 62, 2361 75, 954 0 0 1.60, 159 199, 388 .,.

! (0) (3.4) I (0) (0.7) (0) (0.1) ZRed pine___________ _ 2a, 2801 15,189 36,226 43,697' 0 2 ll, 000 68.631 79,032 216,003 54,649 177,726 209,328 ,":­
(0)1 (0) (25.8) (37. 9) (0) (16. 8) (26. 8) (3) (3) (12.0) (14- 4) -oEastern white pine__ _ 27 201 11, 923, 12, 987 0 24, ODC./i 12, 168 13, 586 2500 1, 023 20, 567 24,909 
(0), (Q) (27.8)1 (33.2) (0) (8.0) (17.6) (0) (1. 6) (27.0) (36.3) ~o­

"White spruce____ • __ . 93t 404! 3,782\' 6,0871. 0 2 I, 300 14,977 18, 131/ 0 %1,400 6,098 14, 867 
~.(0)1 (O)l (53.3) (71. J) (0) (28.0) (40.1)1 (0) (29.9) (65.1)

o 2 63 237 3ll 0 24, 111 10, 176\ 10, 27-1" ~ 500 1, 200 2, 999 3, 180 Other conifers......._ f12

(0) (43.8)1 (56.0)1 (0) (2.7)1 (3.0)1 (0) (0) (22.0) (22.9) 

Hardwoods______ .. _ " O. 0,' 0l OJ 0 2 22601 5301, 0 0 2600 1,098 t:1 
t."lI ' (0). (0)1 (~) (0) (0) 
~ 

TotaL____ • _... 9, 38011 15, 8571 86, 2571107, 328! 0 20,413/' 168, 448',' 197,507; 17, 003! 58,.2721368, 149/" 452, 770 
o .' ~(0) (0)\ (17.1)1' (25. OJ; (0) (10.1) (16.1)1 (3) ! (3) I (8.0) (11.0) I:!;l

I!! ! I l , >o 
E a 
o 

~ 
~ 
t."l 

• • • 
!J<: 

I • 
t1 
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STATE AGENCIES 

1Jack pine. 	 I -.of"--1-6-0" 2 5,0001 10,0361 . 110l' 4,2891' 13,0581 16, 19!J! 11,440' 41,8010',' 69: 100' 76,427
i I (0) (0) (14·7)1 (32.8) (0.8) (L 5); (1. 2)1 (0)1 (0) (0) (0)

Rcd pine ____ . 76·1> 21,1201210,000'1 ]H,U18; 1,502: 8.,832: 15,363 18, 243! 19,80050,.2001 81, 930 88.935 
(32.5)\ t28.6)1 (29.0) (:l.t. 7)! (27.3)i ('L 6)\ (3. I)' (5.7)1 (0)1 (0) (0) (0.3)

Eastern while pint". 51)!) 2 6!)51 23, 750' 6, 146. 688: 2, 159! 4, 140' 4, 821) 11, 000' 27, 0;)0 31,110 31,()58 I%j 
i (32.6) (28.8) (29. ·n\ {iJl. 2)1 (4.8)1 (1. 5): (3.3)1 (6.3) (0)1 (o)f (0) (0.6) .0 

~White I'prucc... _! 862 2 I. 105 23,750, 5,810/ 0 OJ' 2831 4!JI 0 01 o o t"J
' (iLli) (27.2) (33.3) (48.1) (l0.6), (I3.8) 

Other conifers. . ., !l5 . 2 llO 22, 300 462 628 2, 087. 3, OJ 6 2, 269 I, 7601 1, 760 1,. 760 1,760 ~ 

'.. ! (100. 0) (10.~: 0) (oj??8) (55. t) (9. I) (3.0)1 (5.7)! (I9.~) (0)\ (0) (O)! (0)
1 

Hard\\oods___ -. . .. I no -llO - _00 98 0 01 21 68 0 0 6.040 7,571 
. (0)1 (0) (0) (0) I (0)1 (19. 1) 1 (0.7) (2.6) ~ 1 

~ TotIlL_ .. _____[- 2,4JOI 3,300 25,0001 39,470 2,928 - 17,3671 35,862/- 42,099 44,0001'120,80011189,9401-2-0-6,-6-5-1 
.... 

(26.5) (28.2) (25.4) (26. I) (18.5) (3.1) (2.8) (4.9) (0) (0) (3) (0.3) ~ 

~ 
COUNTY. MUNICIPAl.••\:'\Jl 01'HE!1 l'tTIlI.lC 

~ 1 
.Jack pille_ ' o o 2400 5121 01 1,534 20,248 46, 751 59 100 799 1,296'I 	 ~(0) (0.2) (0) (0) (0) (0) (0) (0) (0) t"J}{ccrpinc_____ .' _. __ 2200 2305150 412 o 1,676 19,636 34,065 351 587 4, 710 7,469

(!)4.5) (90.0) (91. 7) (42.0) (0) (3.0) (7.8) (0) (0) (0) (0) t" 
Eastern whitc pinc__ _ 14 222 226 86 o 36 6,151 8,143 185 308 2,438 3,506

(35.7) (3L 8) (34. 6) (81. 4) (0) (8.2) (19.9) (0) (0) (0) (0) e
"rhilc sprucc__ , ~ , 140 2180 2200 292 o o 773 1,551 o o o o 

(IOO. 0) (100.0) (100.0) (100.0) (10.0) (23.4)
Othcr conifers_ ," o o o 40 o o 3, 758 6,347 5 5 10 10 ~ 

(37.5) 	 (7.1) (19.3) (0) (0) (0) (0) ~ Hardwoods______ . __ 49 264 266 66 o o 256 314 o o o 265 Ul 

(0) (0) (0) (0) (0) (0) 	 (0) 

TotaL______ .I' 3531 4661 9971 1,408 01 3,2461 50,8221 97,171 6001 1, 0001 7, 9571 12, 646 "f;(81. 2) (78. 7) (49.0) (39. 1) (0) (2.8) (6.1) (0) (0) (0) (0) 

.....See footnotes at enu of table. ..... 
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....TABLE 2.-Oumulative number oj trees planted to the end oj specijied years, by species, in tbe Lake SiflteSj1926-J,4 I-Con. t,;) 

ALL PUBLIC _-\GENCIES 

t".lI 
~ 

"cMinnesota Wisconsin MichiganI 
Species ----,,.----.,--- m .... 

c
1926 1933 ]939 1944 1926 1933 I 1939 1944 1926 1931.' 1939 1944 >

t" 

t= 
d1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,,000 1,000 1;000 - 1,000 

trees trees trees trees trees trees tree.~ trees trees trees trees trees ~ 
t".l.Jackpine___________ 0 160 39,489 54,794 110 5,823 95,542138,904 11,499 41,940230,.058277,111 ...., 

(0) (0) (5.5) (32.8) (0.6) (0.2) (0.5) (0) (0) (0) (0; 1) -~}{ed pinc___________ 10,194 16,509 46,531 61,027 1,502 21,508 103,630 131,340 36,154 105,436 264,366 305,732 
(3.8) (3.0) (26.9) (34.3) (27.3) (L 9) (12.2) (l9.0) (3) (3) (8.1) (9.9) 

Eustern white pine___ 62!! 918 15, 699 19, 219 688 6, 195 22, 459 26, .558 11, 685 28, 331 54, 115 60, 473 -0 
,:;. 

(32.2) (22.6) (28. 2) (32.8) (4.8) (0.5) (7.2) (16.3) (0) (0.1) (10.2) (15.2)
Whitespruce________ 1,095 1,689 7,73212,189 0 1,30016,03320,173 0 1,400 6,09814,867 

~o 

(2L 9) (28.4) (44.8) (60.8) (0) (26.7) (38.2) (0) (29.9) (65.1) ~ ';1 

Other conifers____ • __ 95 173 2, 537 813 628 6, 198 16, 950 18, 890 2,265 2, 965 4, 769 4, 950 
f/.!(100.0) (63.5) (47.5) (54.7) (9.9) (1. 0) (4.2) (10.4) (0) (0) (13; 9) (14.7) 

Hardwoods_________ 139 174 266 164 0 2 518 912 0 0 6,640 8,934 e .,'
(0) (0) (0) (0) (0) (0) (1.4) '0.6) (2.2) t".l ,< 

1-----I----I-------I------1------I------I------i:------I------I------I·----_-I~--- . -,~~ TotaL_______ 12,143 19,623 112,254 148,206 2,928 41,026 255,132 336,777 61,603 180,072 566,0461 672,067 
(7.6) (6.6) (19.3) (25.6) (18.5) (1. 3) (7.6) (11.8), (3) (3) (5. 2), __ (7._~ 0 

"'l 

>-
J Figures ill parcntheses=percent of total !lumber of trees that were transplants. ::;) 

:::I 
2 Estimated on basis of partial data. C 

.... 
3 Less than 0.05 percent. Cl 

t" 
8 
d 
:::I 
to;l 

e· I • 
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FOREST PLANTA'l'IONS IN: 'l'HE LAKE· STATES 13 

• 
Abont 35 percent of all trees planted in the Lake States planta­

tions before 1920 were still living at an averarre age of 23 years. The 
Iwerage percentage of trees stillliving variecl according to species as 
follows: Red pine (130 plllntations), 32 percent; eastern white pine 
(123 phlntations), 31l>ercent; jack pine (64 plantations), 41 pel:cent; 
Scotch pine (4.0 plantations), 52 percent. Assllming an original 
planting of 1,200 trees pel' acre, the percent of trees gtillliviug shou1cl 
have been neady twice as "l'eat. ::;lIlTh'al was low beclLuse of im­
propel' selection of speci(~s ~nd classes of stock for the sites, lack of 
l'ehase, Ilnd failure to control snowshoe Junes. ,\Vith the widE'spre!td 
use of improved l'(.l"fOl'cstatiOIl practices, better l>lantation survivals 
Cim be attained, 

THE JOB AHEAD 

'1'0 I'dor(,gt il'OI1l 8 !;o 12 million aCl'eS is It big job. If completed 
u\'('l' it 20-yell!.· pel'iod, it would illYoh'e plantillg about 400,000 to 
(lOO,OOO acres pel' yeal', It mte fl'otH three to foul' times that achieved 
at thn penk of ceo plallti llg in the fJake States, allel it would cost about 
$120 millioll. to $lHO million at pl'ew:I1' prices. Present costs would 
be eOllsillcl'IIbly highl'l' unless illcl'ensed Iabot, eosts could be offset by 
teehnological improvements. An undertaking of this scope should be 
(,Ill'efully planned 111l(L executed, :tnd cooperation of both public and 
privato landowners would be necessary. 

As a stul.'ting point fl'om which 1lI01'P, detailed plans can be built, 
estimates have been nlllde as to the areas :in need of complete and 

• pal'l:i:d pl:wtiLg, by units of l'neh ,ni! the three Lake States (tables 3 
and ,t, and fig. a) . 

.,', 

.. 

PERCENT OF TOTAL AREA 

• 
IN NEED OF PLANTING 

EJ 0-2.5 tIfJ 12,6 - 17.5 

o 2.6-75 • 17.6-22.5 

EEl 7.6 -12.5 

FHiL'llI'l a.--Al't'n ill H('I'II ot: 1'(,rUI'Hdut;iclll ill Ihl! Lnln! Stutes hy units, 
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,c, 

'l'AnLE 3.~Estima.ted deforested plus off-site aspen 1 land in immediate need oj planting in the Lake States by owner.ship 
classes and species suitable j01' planting . ;-0 

~ 

[Thousand acrcs, i. e., 000 omitted] 
'.." 

- ..~,-"~'--'-"-- -1~Total --I------ Ownership Species suitable for pianting t5 
dcfor- --- . 

State nnd unit ~ csted County" I' IEastern j. T _ North· Kortb.-, .... ~ 
C:Jplll~ off- l"cdcral Stnte and II1U- I arlll- O.ther" white R;ed I J~ck ".lute I ern ern (") 

I 
'rSInfe nicipal ers l pflvate 1 pine pille pllle spruce hard- red oak >

t" , _ .___•__,~__ I~S!~I~______ ~ _~________• ___L~__:_.._______1_ I woods ' _ .. 
i\[jnnesotn: I d 

tJ:j 

N orthenslcrn __ 885 156 128 298 118 ::.85 146 2(j!l I 311 159 -.-. ___ • -._. __ ._ to 
Central pinc ___ _ 1, lfi5 162 233 384 270 116 192 395 447 131 _ .... _. _______ _ to 

l]t'j 
"'''':Rainy Rh'er ___ _ 24·1 10 1'14 31 18 ,11 ·16 851 66 47 _____ ,. __ ._~. __ • >-3 .....

Hardwood. _ . 336 0 0 <1 332 0 4·1 100 !l7 54 20 21 ZPruiril' ____ . 206 0 7 7 14 5 '17 26 66 61 28 11 14 .... 
1'olal __ , •• 2, 836 328 512-1 72-1 888 389 ,15'1 I !l15 I 982 4l!) _. 31 ­<15 0 ....~_""'~.::.--:::::;::;; _--____ ~-:----- ~=~:-:...;: ~~='=~ ~ T __ ~~.-,:::.=- ~ 

WiiieolliiiJl: I 1 ? 
~orthcastcrn._ 780 123 3!l 208 155l 255 138 245 211 I 114 29 43 
Xorlhwcstcrn___ 1)5·1 138 18 36,1 I 197 237 ]53 274 288 148 42 4!l S 
Ccntml,,, __ .... 1,034 1 7 101 707 218 138 310 369 115 ,)2 60 f1>
SouthwcRtern .•• _323 6 __' _12...1~~;__~1_~25 33 119 125 13 , 5 28 

TotaL.... 3, OBJ ! 268 75 I 720 I 1,30a i 72& I 462 948 fI!l:-l auo I 118 180 ~ 
11icIJ~7:~~~rn Cpper ":"'~',;":"""-""'---;;=:-='-=r"","-:="·c"-"~C.-="70-'- " .. -,",o.:'-"''''r'--'' - r ~ 

Pe,niIlSlIln •.. " 421 110 140 1 1 60 I 110 I 6,1 124 155 67, 11 1-------­ ~ 
Weilteru Upper 1 ' 

Pl'ninimla_____ 411 37 86 2 52 23-11 73 142 102 70 J3 11 C)
> 

Korthern Lower =c .....Peninsultl•• , _ 1,611 8,) 332 i 5 510 680 257 472 626 140 49 67 
Sout hem Lower g 

Peninsula••• _.. 355 2 11 1 2!l2 4!l 60 1-16 22 57 22 39 !:3 :. 
TolaL_. __ _ 2,7!)8 233 569 !) !l14 1,073 463 884 905 334 U5 117 d 

. _:t'.-Total, T,nke St;ales __ 8, 725 1 829 1, 156 1,453 3,100 2, 187 1,37!) 2,747 2,880 1,143 I 244 332 t'j, 

J Aspen growing on former pine sites where it -will not dcvelop merehantablu stands. About. olle-half tile area of this land is included 
in this table as in immediate need of planting. 

2 The Economie Units used by thc Forest Survcy . 

':­
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T",ilLI1 4.~Jt',~timated !underslocked sN'dling (mil sapling and pole areas rn tlte Lake St.ates in need of 1}(lrtial1)ianting, by 

OWl/f1'S/tip cla.sses, species suitable jor 1)/antin[J, a'lI(t covel' t1lpe 
~ J

IThousand ncr~~, i. c., 000 QlIliUcdl 
-"',-~'-""~-""-~--------

~ i OWllership I Species suitable for planting Cover typc

I :".::tC"::: ~ .£.s 8 ~ ~ E 
:a ~ dd ~:2 =: $ l:. :.a >oj 

SluLe ulld uuit I ;;,., ... 0...::: ~ _ 0 ~ - rn _; c:J "" o 
CJ ~ ..... rn "'" ., CI I!) - _ -"'52 ':""', ,... c: C,) _ <::: ~ 
u·'.5 ~ --; ~h~ ~ Co E.:: .5 .~ rn ~ ~ 8~ ::.:g.::.~ b ~ 

(JJ"dC-f: a c> sa:: 8.s0, Q. :; ~ :5~ ZO 3~ Q.:; ~ ~ 6~d ] ~ oS a :5 ~ ] Cl E- ~ a ~ ] () -; .... 
I'dE:-< >=<wo ~ O~ ~ ";;::z~~ ~..; 0 cE 
~-~I-inIN,'~~';l~~I~S:~I-l---i--4-7-9-1-5-9 -5-6 -1-4-9 -3-5--8-.["" --1-7-5 -5-5 -]-(;-31--0;--0 -2-1'-1-71--1-7-4 -'--4 --2-6-3 ~, . 

~'I 
1 z 

:£ 
Central pine 400 70 95 104 54 77 48 201 72 79 0 0 21 31 212 21 115 
Huiny llin'l' , ]94 14 12] 18 15 26 42 56]6 80 0 0 8 12 43 0 131 
Hurdwood 128 ] 0 7 117 3 24 42 14 25 0 231 4 3 3 117 1 ~ 
Pmiri~ _, _ ' 80 1 11 14 37 17 16 23, 7 ] 8 1 15 ] ] (2) 73 5 ~ 

Tutnl. ' J. ~~! 2.J~,_28al 29~! 25§ ~'- 20a/-2.!.Qj- .J07 .J(i4' .aG5;_,JL:~8 '. 5QI__f!:1, 432 2]5 515 
Wi~eOllsi!l: --,----,-,- ._- --~-------------.~----.--.--~ " ~ 

Northellslt'rn .. _., . 305 60 HI 62 50 114 49 98 24 93 31 10 25 28 44 53 155 ~ u.. 
NorthwestcrII .. 355 67 10 106 62 110 43 142 4.6 87 30 7 22 24 123 37 -149 t"
CentraL_... _, ., 338 ] 3 25 202 ]07 48 144 51 51 3 41 17 8 94 206 13 :.. 

lJjSouUnvcstern ' . _I 328 8 ] 1 32 2()2 Hi 62 107 36 62 01 61 6 4 12 306 0 
~ 

TotaL_._ ,... 1,32(; 136 43225 57n---a46 2021-----=i9I 15729364 119ro641---ni n02--si7 
l\lichi~lln: 

,0

-==========1===1""= 
Enslern 'Cpper Peninsula.... _.... 293 67 98 1 13 114 37 112 34 80 30 0 18 29 94 0 152 .~
Western Upper Peninsula.,. .... 210 58 55 1 10 86 35 57 11 77 30 0 22 13 27 0 148 ~ 

Northern I"ower !'cninslIlu......... 467 72 144 2 50 199 43 242 89 59 L', 20 19 49 230 98 71 (JJ 

Southern Lower ]'cninslIln. ._.. 127 2 7 (2) 64 54 25 41 12 26 0 23 10 0 0 116 1 
l'otaL _____ ... - . - _...... ~ 1.097 199 304 4 ..!~ 453 140 452 146 .342 74 43 69~ 351 21~ 372 

Tolal, J"llke Stalcs._ .. _.. _................. 3,704 580 630 52~1-::971 1,002 558 1,440 467 900 139 200 194 219 1,056 1,031 1,204 


-'"""" I These are the Economic 'Units uscet by tile l!'orest ~urvcy. CoIl 
.2 I"cBS than 0.5. . 

c a 
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Bas('(l on the besl', statistit's II milable as of :rlllluary 1, 1!>45 (CO), 
these nnits hnve been bL'Okell down to show tile estimated plantable 
arell by broad ownet'ship classes-Federal, State, county and .mullici­
pal, 'fllt'lIlt t'S, Itn{\ otlw.: pri \'ate owm'rs, .

' 
.:.\150 shown in tables aand ,~.is Ihe estilllaie<l arca $uitable Jot' plant­

.lllg to jlltk pi.H'. red pillc. castel'll white p1m', while spntec, nOt'thl't'\1 
hard woods, and nOt,thel'n l'cd oak. 'l'lll's(' are the ma in speeles Iihly 
to be pliintNI, alihough ehanges or substitutions may bt, madl~ as the 
result of 1II0I'e dl,taill'd plarining, For instau('e, SOIlW of the an'a 
suitabll' for cllslN'U, white pint, IIllly b~ pllll\~cd, to I'l',d pi,ne, \\:hite 
SIH'UCl',l)l' OUIt'I' sl)('('I.(~S bceause of loeal (hfltcultws In W\tl!:l' PlIIl'lJltslN' 
rust ('0 lit 1'01 ; SOnW of till' ItI't:as suitabl(' (01' noethel'lI haJ'(lwoods mil!ht 
bl' plllllh'd wilh white SPI'lle,'; SOIlI(' of the white Spl'UC'l' al'l'as might 
be plankd with bla('k RPl'Il('l" tlllllamC'k. 01' (,\'PI1 XOI'WIIY SIIl'U('l'; or 
50111(' 01' th(' nOl'thpl'l:t red oak ai'('lIs Illight bp plan/l·1l to l'ed pitH" Itt 
the ilia in, hOW('\'l'I', Ilt(~. IlI'('aR st'l II p a l'(, ill\lieati n' (lUhe extt'll! to which 
the principal spl.·('i('$ Rllollld Ill' "Iallt£'(\, 'rh(, II II II Ibt.,\, of 1I'('('s I'(!'qllil'('(l 
to plant thl' l'st.illlatNl an'as is showlI in lable (I, 

TAIII,I~ 5,-1'I'(,CR I'Nluired fo,. ('(}JnIJ/r'/f' and partial plflll.ting in //le lal.~(' 
. S ta/(w, b!I"'jlCl'iI'.~ 

<~~~,~.,". ,-~- ... , ..-

Annnal 
n'qllire­

('0111 ph.'((. Partial 'I'otul nH'nts, 20­
pllLtllill~ planting yl1ur

j progralll 

I,()()II (rei'S , J ,f}(){) tr('?,~ II I,OO() tn'es .1 1 ,000 In'e,~ 
El\..'it(:rn whitt! pill(' I, :ml, 000 223. 200 I, n02, 200 80,110 
I{cd pi Ill' . 2, i-Ii, 000 5ili, 000 I 3,323,000 Hili, 150 
.rlLek pille 2.880.000 18(1,800 ; a, OliO, SOO ! .153,3,10 
White SJlI'II['(' 1,1-13,000 360,000 i I, 50:i, 000 I i5, 150 

!Northern hnrdwoo I,;; I 2·1 .. , noo 5i), (jOO ; 2\l!),. (j()() 14. !)SO 
N orthcrn n~d ollk 332, ()()() 80, 000 412,000 I 20,(j00 

--~- .--­
\'l'o[a1 8. 725, 000 I, ,181, HOO 10,200, tjOO I 510.330 , 

I [1it'llH!('S slI!-(llr IIltlplf', Y('l\ow lJirl'il, bnsswootl, whilt' mill, IIlId rock (·Im. 

TIl(' 1947 ('apaeity or all pllbli(' IIIlI'H'ri(';-: in tltt' thl'(I(' Lain' Slat('s 
waS 1-.1:\ llIillion tl'('('il Pl'l' -"t'al', 'It would tak{' mol'(' than '70 'y1~al'f; 10 
plant :lll 1\I'('ail in 11('l'd of ('oll1plpt(· and partial planting with (I'Pl'S 

from ('xistill,l! nUI'SI'I'i('s; to plallt I.lw lolal area in 20 yeal.'s, PI'('s(',nl 
HlIl'Sl'l'y eapa('it,\' wtlllld 1I:I\'e to he ill('I'l'asNl to 1Il00'{' than ;.\~:! tilllPS, 

mslimat('s illdienll' that in fit(' I\n'('(' LaIn' Hiatt'S thl~"{' lire mon' thall 
;j~.:! !ni1lioll a(,l'es'~~ ddOl'i'::tl'(~ l:\I\(\. nlon' than ;) mil1i(Hl I\("'l'~ of 
ofT-Sill' a,.,p('n, lind anollt a;!,:j lluliiOIl a('I'('il of lIndl'I'sloekp(\ sCl'(lllll:,!, 
sa pI j II!!. and po\(~ shlll'.':; IIOW in 11(,('(1 of I'dOl'l'siat i01l,1I H('spolIsi­

o An l'$ti11l1l1(' of tlt(. rl'ful't'snttillli juh ill \\'i';('()IIsili. 11111(11' in lfl.... hy the ,\Vis­
eom;in ('olls\'l'\'ntiOIl n('partllH'nt 1..!8J. shows l,OO",OO() I\('I'I'S o( (\l'fOl'('st.ptl alld 
\1UU('I'sto('kr(j Ilrl'1l ill IIl'p,l or ('0111\111'(' PI' p;l1:tinl (lllllltill~ ill W lIol'ihpl'lI "'is· 
eousln. ('Olll\li('s, liS ('OIiIIHII'('d to 1,li7a,UOO H('I'\''': nil IltP hllSi,; \lSP(\ r"r I'Ilt:illl:l Ull!; 
in this bIIUctfr), 

• 


• 


• 


• 
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• 
bilily ·rOI' l'('fo\'eRlin~ til(' 12~~ mi.llion aCI'e:> is est; illla t ...·d on the u\lsis of 
JandowlI('l'''Ihi p as follows: F('det'lll H~encies, n pel'(:I.'IIt; State 
a~encil's, 14: p('I'('ellt; ('olin!:), lIud Hlllnieipal t1~enci('s, lfj pf~l'('()nt; 
fa 1'\1lP\'S, :1;\ pt'I'{'~nt; and ot h('l' pl'ixatl' OWIH'I'H, :W pl'I'('ent. 

nnOXT SEEDING 
.J 

Hl'fol'l'station by IIll'allS of sowin!! l:il'l'd <lil'l'eily on a. plalltill!! site. 
has bet'll altellJptNI l'atlll'I' IInin'I'salh- ('\'l'r sill('(' plalltill~ has bC(lII 
dont', Thel'l' has ulwa\'s b('l'l\ tlw hOlle that: al'pas ('oull! be I'('forestcd 
Il\OI'I,' ('Iwapl)' by dil'l'('(,'Sf'l,dillg thallI>), plalltill~, alltl that (n'es ~l'own 
from H'NI dil'('dly (III thl' plantillg sH(· ('0111(\ dl~\'\'lop 1I0l'tHal. l'oot 
SYStl'lIlS alld 1h""I'('fol'(~ u\'oid n. pm;sibll' dl't:I'iIll('lItall,fl'l'l'I. of plnnting, 

Hl'fol'pstatioll by IIwallS of dil'l'(~( so\\'in~ waS bl'!!"" in thl' Lake 
Statf'S about tltt.' t inl(' lh(' ('adit'I' plantin.l,!s W('I'l' lIladt~, alld has beell 
l'IIOI'(IlIJ,,ddy [I'sied, . 'I'll(> l':II'lip:~1 dil'ed sowillg h'sts ill\'ol\'e(l I'ed, 
(':tSiPI'1I whit(·, :tnd S('ot('h pilll'S, and nOl'lll(,I.'1I red oak, The Hl'st ex­
(l'IISi\'(' tps(s. ho\\'('\'P1'. Wl'l'l' Illadl' Oil tlw 111ll'Oll National Ii\I\'est in 
~'[j('higan 1.11'(\\'('('11 WLO alld lUI:!. and ilwoln'd thl' sowill~ of I'cd 
pil\e, jlll'k pint·, alld Au::;trian pine Oil ilbont: 100 ancs, 13ccIluse of 
pal'l\, failul,t'::;, Ihis I\\!,thod fell illto disfa\'OI', 

• 
nt'l WPI'Il 102(; and In;\(i Ihl' Lake' Slall'S FOI'pst. Expt'l'inll'nl'. Station 

hl'gan II Sl'l'ips of din'('\ sl'(lding l·~PPI'iIlH'nls. IIsill~ 20 dislill<:t· ml'l'llOd~ 
and IX slw,:k's 011 S(JIlIP :no 1I('\'es widely seath'l'l'd ovel' t.hl' national 'for­
('sts of MiIlIlPSOIIl. "'iSI'onsill, and Miehigan «(fij) ,Gp to ;rnly HH8 
tilt' nntional J()l'l'sts had s(,l't\('(1 abollt ·k'wO acreS, of whieh ahout ;),500 
:t(,I'(,S "'l'I'(' l'ollsidl'I'PI\ SlI('l'Pssful. In 1'('tPIII ,Yt'al'S 'fon~st('I'S 'fOL' val'i­
(IllS ~tatl' a IIIl pl'h'atl' agl'lll'il's lIa \'e· also tried direct. scedi n~, with 
\'al'."ingsll('('ess (,n), TIll' f(Jll()win~ spe('il's ha\'(' hl'l'lI IIsNl in \'('('ent 
If'SI.": Ba hmlll iiI'. jaek pi 11(', 1,('(1 pi nt'. ('!lsiel'n wh il(' pi IH', ponderosa 
pilH', S('ol\'h pi 11(,. ",hill' SPI'IH'I'. XOI'\\,av SIH'IH'C. ElIl'Opeall larch, 
llol'thl'l'\) \\'hill'-f'\,dat'. talltal'at'k. nOl'ilH'I'II'I'I'c'\ oak, 11I1I' oak, basswood, 
w\titp a~h. blat'!\: 100'n::;!, \)lIt('I'I\III, slIgal' IWlpl ..." alld ,Yl,llow biJ'{:h, 

~I.·Ihuels USt'tl 

Two gl'm'l'al llH't hods of (lil'pet sP\'llin.!! 111'(' IIsl'cl-ill'oadeast :;owin~ 
II lid "l'l'll·spoU i ltg, '1'111'1'(' 1I 1'(' va !'iOIlS I'l.'filll'IIll'III:-; a lid IIlOdifieatiQIlS 
of (,Heh g('IH'I'a.lllll'thod,

Bl'oatll'ast sowillg' is dulIl' hy ::;(,lItll.'rillg s(,('d l'alh('1' IIl1it'ol'lld.v 0\'('1' 

nn HI'P:t. :tnd Illay hI' ('lIl'ri('d Oil without Illl'('hallil,:tl gl'olllld pl'l~pal':l­
I iolt dipl: blll'lIill!.! q\'PI' {ltl' fll'(';(. 01.' afll.'I'::it it'l'ili!.! Ill' tltl' soil by disk­
ing, 1'lIl'I'O\\'ing, fil; {\l'aggillg lo~s 01' lal'W~ slash ;'\'l'I' 1 hl' ~1'()lIU(\. .As 
It nllt" tIl!' !.!I'Olllld is IH'('pal'l'd pl'iot' to 5(lwing. bllt ::;Ollll' tpsts that 
ill\'oln'd di~kill!!: al'tl'1' sowing 11:1\'(' 111.'('11 l1Iadl', Bl'o:ldea~t: sowill~ 
wit II ('onit\'I' !:i('t'd IISlItI II.'" n'f)IIi!'l'S fl'lllll 1 to 2 POllutlS of st,(,d pN' acl'('. 
tn lltHII'l' alll'qua!p :;to('kill~,

~('('d-;:;poltin~ ~(,I}('I'a.1ly il1"o1\'('S 1II0I'l' lahol' than hl'oa(h-ast sowi.llg, 
but it IlIOI.'\,' ('{'c)n(lIl1ieaI of st,(·d (fiu:, ,q, Althollgh sN,tl-spottillg miq' 

• 
be dOIH' Oil IlIlpl'ppal'pd soil 01' oli (\iskl'll III'P:IS, it is IIslmlly done ill 
~('nl[l('d ~pots Ill' in flll'I'O"'S, ~llltll1 qualll itil's of s(,NI (](I to :.W) an' 
t> 111('('(\ ill"; pots Spa{'Nt HbOil t (, fp('t npH rt n lid \\'(lI'kpll illto the SI\ rI'a('c 
soil by Sll'pping on thelll. 01' by rakillg 01' h(ll'ill!!: 01' tlH',\' Illay be 

:'i'j'IHI;)1I :! 
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sown in SIU!tll grooves about 1,4 inch deep mnde in the soil with a HIlger 
N' a stick and then coveted OVN.. HowC\'er, in the Lake States, sow­
ing by .menns of tl garden drill in :furt'ows has been found to be the • 
cheapest and 1I10st promising method of direct seeding (65). By this 
method, approximately 4 ounces of conifer seed will sow nil ncre. 
There tll'C possibilities that paneted seed and seed guns or walking­

• 


F.273312, 258787 • 

1~lOl~ltj,) -1.--.1. ()il'l'('t scetiiII!; j:u'k pill(' ill 11I'iIls in ll!owel1 [Ul'ro\\", nCal' Nekoosn, 
\\'Is.; n, din'ct spellill!;, I'pd pille lIl'hind disk, Chippew/l :'nti(lnlll Forest, 
~llnll, 
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• 
stick p1anters luay J)ro\'6 useful, but they 11M'C ~lOt been tested ade­
qllntely ill the Lake Statc$. 

Results in the Lake States 

Din'ct seeding is not a satisfactory substitut.e iorpluntil1'" in the 
Lake Slates except under especial1y :ftworable conditions. Although 
jack piJl(" northern red oak, (md bur oak 1m\'e been slIccessfully seeded 
Oli sites .fr(l(\ from aggressin~, competing vegetation and seed-eating 
rodents,when the, fil'sf two SNlsons were fa "orable) other S})(Icies largely 
haye Jlli led. 

An example of slIccessfu1 direct seeding after forest fil'cl; is found 
in a tract of neady ;300 Hel'es on the Superior National Forest, ::Minn., 
that "'liS :,C'n'l'ely bUI'l1e<l in 1036. In 1937 the ground SUrfll(,'C was 
tOl'n up with a toothed hfirrow lind broadcast sown with 2,5 l)Onnds 
or jad\:-pine seed pel' acre. On a considerable part of. the Ilrelt tlm 
I'N,u1ting stand W!lS!;O d(lnse--ovct' 15,000 tt'ees (IN' Hnc--Lhat it; needed 
It h~ll\'y-thinning when only 5 yetH';; oW. Bl't'ause (til excessive quan­
tity of ~l'ed 'was u~ed, the (:ost of. the operation was at lenst l\S great 
as plantll1g would hn\'\,' been (10). 

In H),I~, oYl'r 900 at'res o( fUl'L'owed IIt'Nt 'were seeded to jack pine 
by llH'ans of a \l1\,'('hanlNtl drill on the Chippewa NII.tional ]j'orest, 
)lill11. Ue:,;1I1ts of this large-scale seedillA' arc ouly fair. 

• 
Such ((ired se\,'(ling as is done should be conHnec1 to the finer-tex­

~ure,<1 soils or to Slln~ly soHs only where Ih(\ pennllnent wllter blble 
IS lllgh t>lloligh (~ to 5 feet. !.wlo\\' gJ'olllHllevel) to keep the sndace 
soil moi~t and relatively cool (7.1" (5). 

Although ro<1('nts (.J), birds, :fungi, lind iusectshaye contributed 
to th(' I'Ilil.ul'e of dil'Cd seeding, high tempel'n fll res h:lve been the major 
(':ll1S{' of mortality in the I.llke States. On open sandy sites in this 
I'Pgion. lell1pel'atlll'e3 of 120<:> Ii', at th(\ soil surface II1'C. to be (\xpected 
almost: pW'lT SUIllIiii.'l'. If they endut'c TOt' 1 hom' 01' more they are 
l('lhul to young ~N't11ing:;, In 1033 \lnd 1036 this sQil-surface tem­
pl'l'atlll'L\ wns ('xcl'NINl :icY('l'a1 time;,; 1n both scYerity nnd duration. 

'I'llI.' nl'~t cost of (lired "e{'(ling mny be only on~:thjrd to one-hnH 
tllnt (Ol' phlllrlng. lIo\\'e\'t'l', this at1\'alltage is offset, by costs for care 
during lhe fir,;.t':t. ),(lI\\'S and for l'C'plaC'ing losses, both of which ure 
liJ,('I~', to ~e sOln~wl111t gl'eat~!' than. in 'plnllf~ng.. The conclll:"ioJl,2 
thl.'t'l'lol'\." 1$ that III tIl(' Lake, l:'tatt'S llu'l'rt scedll1g IS lIOt; a substItute 
for plantin.!!, but Inn,\' supplement it tln(h'I' wry faYoJ'nblC,' eonditions. 

PLANTING 

,Vhere 10 Planl 

• 
'ell(,' fil'::.t important ~tl)P in forest planting is to det('rmine what 

arells llt'Nl l'dol't'stntion. This deri:-.Loll must be based on an aCCl1l'atp, 
I.'yahtnlioll or :-011 quality, khHl mHl extcnt of ('oyeJ\ and economic 
('onditions. ~iJl('(' tlwlntt('l' flH'tO!\ whieh in('lml('s such items as 
;;tull1pagll ":tItle:'. {1i:-tnnep to markrt, tnw!'; of pL'Ollucts, and trans­
portation fn('llitle:". {'al1lloi he Ht'(,IU'i\lply Jl)('a:mr('d or pl'('(licted and 
mUt't b(' nppl1ti,,(I(l ('Ul.Tt·Uf'ly, it willlll' hrj(lfly discussed. Only thosc 
Jal'tor~ that inlhH'IH'l' n\(1 Slll'yh·nl. growth, OJ' cleY('lopuwnt of tree~ 
wiIJ h(~ 1'0I1;.;i\l(>\'(>Il in an,\' dl'lni I. '1'h(' oth('J' two Jatto!'» (('0"(,1' and 



, 
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soil), which in the long run aro the product of climate, nro so inti­
mately entwined 110t only with themsoln's but with tho enti 1'0 question 
of species selection, that the dis(,lIssion of one, must include SOllie con- • 
sideration of the other. Therefor(', th('l'cis somo o\'('rlappi.ng in the 
followi ng two s<,('ti,,}lIs. 

(:IIAUACTER OF SOli. ANI) COVEn 

Diffel·C'IH.'(·:; ill ~oil al'p ('hipfly l'l'HPOlliiibll' fot· till' IIN·d to l'OIlSidl'r 
whet'c to plant alld what to plll1lt: ill lIIl'IHH'lhl'!'n J...ak(' Stall'H. Vari­
ations w.ithill an'as as smaH as :W to 4() !lel'l'S limy iJl' :-;0 Illlll·kt·d as to 
l'cquil'{' the lIsn of Iwo 01.' mm't\ spN'it·s. plantillg ';IIl'thods, 01' I'ypps of 
groulld PI'l'p!lI'nl iOIl. lIo\\,c\'l'l" Ill(' kind and Yigol' of: lIatlll'al It'l'U 
aJl(1 pIaIII' gt'owth on till' di1l'P1'P1I1 soils Ill't' so ('\m:;ply 1'('la(('" to til(' • 
soil ('onditiomi that, \\'h('11 ('ollsidt'I'l'\I .ill l'(lIl1ll'('{ioll with tllll ol'igillal 
'(OI'('St gl'!Iwlh 011. t1w Salll(' al'pa, tiwy usually olI'PI' a. 11101'1' !'olwclli(lnt 
llIefll)).; of' (il-eiliillg 011 :l pl:llltingplan thall \\'ould a dl'iailNI t'xulllinu­
lion of tlt('Hoil (fig, :i). ~()nlt'tinl{lB. of ('0111'::;1', dl'tl'I'iol'alion of a l:iit.e 
b(~~'a lIH('. (j f Ii niB IlIHy not be l'vidNlt fl'OIl1 t11l\ 1>I'('::;('n i a lid pas! rOI'{'sl:
l'O\'{'I'. 

SI'\'(,1l bl'oad ~()i I gl'ou Pi', based on I('xl lIl'l' :lnd IIIOi::;tlll'(' relations, 
O{'C'Ut· ill thhit'l'gion, '1'lws(\ with thl·il' t'iulI':I('Il'I'i:ilh- l'O\'('I', al'e listc.d 
as UII aid in dl'tt'I'llIining planting' :;iII'H. 

1. l'ool'slImllj lalld."l'onsist o(dl'('P HaIHI::; 01' gl'nn'lIy s:llIds, usually 
('oal'se to lIll'dililllill fl'.xtUI'P and wilh {'xl,t'l'si\'(: dl'ainagl" typically in 
!Iw 1'01'111 ()t~ oulwash plains (II' !Ilol'ainiy I'idg(':;. 'flu.',\' :11'(' dHu'a('tcl'­
lz('d hy spal'::ll' gl'ollltd l'O\'PI' 01 ;.oWN·t 1('1'11, ;"alld ('hPI'I'Y, hnekll'bl'I'I'Y, 
bhwlH'L'I'.\', sl·di,.·, Hnd Lll'at'dgl'a:;.-.:, :llId wi II 1'),0<1 U('P 011 Iy POOl' jaek
pitl(> allll Bl'I'ubbX oak (fig. (j). • 

2. Beiler ,wlIId p!al!IN. whidl al'p, I!l'IIl'I'illly 01' filll'l' j('XtUL'(', oftl'n 
h!l\'n it 11101'('· lIl't"t'::;sibll' walpl' lnbl(. :1I1i[ al't' nlOl'(' (ll'oduC'tiw'. The 
original growth was I'pd alld whill' pilll's witlt SOli1\' han[woods. '1'1\(\ 
b~,tt('I'sand plains hu\'p a 1l101'l'llIXUl'lallt gl'ound eO\'('I' and a 1'(' Huitable 
101' jal'li: pim'. l'p(l pitH', 11 nd (los,:;ibl,\' n()J'lIH'I'n I'l'd, blal'k, and n01'1 hel'n 
pi II oaks (I he lalll'I' 1101 1 i hi)' Lo \J(I planl('(l). 

a......·wul!lloamR lIl'l' hl'a\'i('I' ill tpxtlll'l" 11101'(' I'('((lnti\'(, of 11IoistUI'(', 
and t'()n~l'qUP1lfIy lIIOI'I' IH'odll('tin" 'I'll(' ol'iginal f(jJ'(I~1 "'aB I'l'd pine­
Whitl' pilH" whitl' pilll' and hardwoods, 01' P"I'(" hanl\\'oods. 111 Ihe 
!torthl'I'1I pal·t oft Ill' I'l'gioll \\'hilespl'III'P Hlld l>als:1I1I fil'sll\>phlllll.d tilt', 
hal·dwoodB. TIl(' PI"'~(,lIt (iolllinal.1I ('(l\"t,!, is nSIWII and l'a(l(·I.· bin'h. 
with ('()n:;idpl':lhlt~ a1'(':1;-;. pal'li(,lIla l'Iy .i n 10w('I' Mi('\tiga II. in sma 11 
se('oIHl-~I'U\\'l II 01\ I.;;. Thl' groulld <,(J\'I'I' t'ontai ns Illiln)' spN'ip:;. TIH'n' 
is mHlfllly good I'('(ll'odudioll ot' !t'N' sp('('ic':; hilt J10t al\\'a~n:; thm;(~ of 
high y:IlIH.'. ~1H'h soi I:; \\'IINI t'(lV{ll'pd wi III aspell ()J' hi I'l'it lIIay bt' 
('011\'('I,(t'd to "011 ifPI'':; if :H1t'q lIa f(· 1'('1£.':\:;(' wOI'k is dOllo 1\ fh'l' pln nti IIg, 

Easll'l'll Whitl' pilH' i:; JlI'obabl.\' (hc' mos( :;uitabl(· SPp('j(·:; rOl' slldl ('011-
yt'rsiOIl (Whl'L'(' Hibf'~ "\I~IH'ii ;11'(' 1101. too abundanl), IJut jal'k pilH' 
IllIlSt at:;!) \)(' ('on;;;idl"I'Pll \)('('lIUS(" of il:; rapid g:I'o\\'lh and ('OIlSl'11I 1(' II I 
lowl'l' l'l'I('lllii' ('o:;\. 

-J. £0(1/11,'« IU'P .liIIt'I' thall !'oib of UIP \ll'p(,l'dilll! gl'Ollp. and fIlOi,:;,(ul'p 
('OIHlitiollS nt'1' optillllllll, TIt~,y 0\'('111' Ill! rolling plains, on Iwoad 
ridgl' top:-<. and 011 ;"lo(lPs 41 f dd,U'Pi'. Thl' OI'jl!i na I ('(H'I' I' WIIS dom i­
1l:!1I11)" hanl\\oo!b, 01' ill tlH' 1IOI'tlt :-;\11'11\'(' alld balsalll Iii', ",hil(' pilH', • 
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• 
where pl'e3ent, gl'ow itS scattered individuals, The preseut gl'owth is 
largely Itspen and paper bil'ch, with an understory of better hurd­
woods (,.~ugar maple, basswood, northern red oak, American elm, and 
white ash) and conifers (hemlock, balsam til', white spruce, Ilnd 
elultt'l'n white pille), Tho ground covel', which is yery Juxuriant, is 
t'omposed of such species as wild leek, wild spikenllrd, blue cohosh, 
lwpntica, bloodroot, and trillium, These soils often show It pro­
nounced den:!lopment of the gray horizon. Gcnen\,Uy they are satis­
factorily stocked with reprodnction of the vflluablelml'dwoods or with 
good-quality aspen and do not l'cqllLt'O planting. Where planting is 
ill'Nlcd, wlute Spt'lH.'O 01' norlhN'll hardwoods rH'C probably the best 
spt;\('ies to lise. . 

5. H e(wy lOIPn.'; II l'e lit1l'-textul'cd soils UStla lIy occlHTing ill the form 
01' till plai liS Ol.' ill gln('iallakc beds. 'l'ht,y ill'i.H'Cl'y wetllt cedain times 
of the ye:II:. TIlt' I1ntuml ('0"('1' is much the sallle as on the loams. 
While spL'lIce or northern hardwoods Ilre also J'ccOInn!()Il(led where 
planting is lleeC'tiSal'Y on thNi(\ soils, although broad eXl)ericilce in 
pllllltiug 011 them is lacking. 

G. Pool'ly dl'aiJU'd 'milU'I'aZl;oils genH'ttlly occur along the margins 
oJ swamp:;, lukes, and l'i\'crs, or as wet plains~ The original cover 
vaded :I'rOlll hardwood ::lwamp to the spL'uce-l..lalsam fil' tl'Ullsition 
(\'PI'. :Mllt'h of the pl'es('nt CO\'el' is aspen. Vel'Y little plttntiJlt, is 
lIkely to be dOIll' on thC'se soils because of the diflicultie:l involved ~nd 
(Iwit:' 1'elnl1.\'('I,)' small extent. 

• 
7. Poorly drained ()rgwlir: SOil8 am composed chiefly of peat and 

mllck. Pl'odllctid(,r ,-aries gL'Clllly, ranging upward from the brown 
pt'ats to tllt' black peats and mucks, The original coyer was mude up 
Inl'gl'ly of black ::;P"ll('(', tamarack, elm, onk, yellow birch, balsam 
poplur, l'('d maple, bind\: n::lh, nOL'lhem white-('edlll', tUld balsam fir. 
Oft(,11 only on(\ 01' two of these speeiC's occur in jndividual stands. 
Liltl(, if an\' planting is iikC'ly to be done on Iht'se soils, beCtlllSe of 
til(' (1illiellltr('~ 111\'01\'ed, the lel\\' pl'odudi\'ity of some of: them, Ilnd 
t.\w higIH'l' priority (rinll to upland fU'('aS, 

S('\'l'l,td ntt('mptthnn' bl.'l'll made to del~ll'mine the suitability of 
Y:U'jollS soils for gi\'l'J\ spt.'('ie~ on the. basis of one or two easi1y mcas­
lll·ed. radors, sneh as soil acidity (.9.f) and pCl'centngc of: fine ll1fl­
tl't'ial (fJ5). Although there arc c('l'tain lil1lit~ of soil acidity within 
whieh Ylll'iollS species grow best, in g(,Il(,1'1I1 this OM :factor is 110t 
(,Hough for as;;ignill~ SI)('('il's to planting sites, l!~OI' instance, It study 
of' :i,{)!lO plUllt('(1 jac,k alld 1.'('(1 pll1es on the. slIll(l phins of the Huron 
Xatiollal li'o\,(,;:;t. ill :Michigan in lO;1G showt'(\ 110 rclation between the. 
lil'g'n'p of ;'loil n('i(1it~· and :-illl'yivul or growth, 

• 

H thl'l'C ;-;houhl be any qu('stioll, ho\\,,('.\,e1', as to the, suitability of It 
silt' for a gin'll spt'(·jes from th(' ::loil-acidity standpoint, pH tests 
:-:houl<t bt,' IIHHh" Suitable pH ]'an~I'S for !.lIP sl)('cies most likely to 
Ill' plnntt'd ill thl' 11ol'th(,L'11 Lakl' States are as Jollow5 (90, lW, iS7­
1.~(i) : Eastel'llwhitl' pinl', ~l-.H to 1.:3; reel pirl(> alld jn('k pine, 5-0 to 
(i.;j: Scotch pitH" ·1.0 to (1.0: white ~pL'U('e and XOI'W:lY Spl'UCe, 4·.7 to 
{j)';; tamaJ'aek, :1., to U.S; nOl,them whitC'-eNlal', ,1-.0 to 8,0; Sligar 
mnp\t', and b:l:,:,\\'ood. :i.:l to 1,:1; yellow bin'h, ·.1-,1 to O,Oj white IIsh, 
Am('J'H':.Ul (llm. blt1('k lo('u:;t, iI nd (,{1:;(II'11 ('ottOJl wood, fl.5 to RO, 
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A method thnt combines soil acidity and percentage of line mll­
teL'inJ IQ in detcl'lllininn' the suitllbilitv of It SIte fOl' 1\ (riven SI)eciN;

, , 4 e, , • '" • ~ .• ,
hus been used wtdclv 0\1 the nutional forests of the Lake States since 
1935. 'l'his methocl hI'S pw\'ed useful, but it e!llll1ot be applied di­ •.rectly in all cases. Modifbttions ror local use htlye been made. 

A luter method cOlllbines per<:cntage, or finc matl\t'inl iUld pllt'centagp. 
of OL'Crllllie mattm' (0',) .ror d(1tOL'lllinin(r "hnt Spl)ties to pluut 011 .riven 
sit~s,e> Coullty jOl'estCl'S j',l Wisconsin ~'t'gll\aL'ly lise tt combintttiZn ot 
soil textllre, tlcidity, alld 0I'gani{:-1I1rtltl~1' contellt f(ll' seh~,cting specills 
to bo pla\lled:n They l'CP01't sllrisruetion with the methot!. 

Aliothl~l' VeL'y uscful guide de,\'e\oped '1'01' use on the nat..iollltl forests 
of 'Vis{'vllsin is bllscd 01\ It combinutiOIl of (lollsity ot covet' (hoth OYcl'­
st(H'Y alld gl'olllld eo\'(w)) prcsl'lle'~ 01.' abH(,llc'f.\ 01' \)l\Ill'fieial water tnbll" 
Illltl soi I ll'xllll'O (,{(;), 

(;nOUNU eOVf:n AS AN INDICA'I'OH OF .·tANTrNG SITES 

'l'h(>I'l' iH tlll iltdil'l,(,t way t.o d('ll'l'llI it Il' tiL Jon'!;;f tov(,'l' for tt givclI 
si/p, and lIellee tlw l'ight Hpet'ies to plallt. AH gl'oHl1d ('OVCt' (It' tllldel'­
vegetation is l'omposed lal'gl'ly oJ ll\lIlual!;; and ()thcl' plallts with It 

l'apid l't'\lI'o(\utlivc t',\'(~ll~, it ClLn \'cutijw;t; it~elf 1I10l'C mpidly tracr it; 
lilts b(,I~Jl dislill'bcd by loggillg IIlld lite Lilli II ('till thn IOllgl'I.'-livcd forest 
trees, Thl'l:efOl'(', if It ('(Jrl'elation etlll be worked out l>etwetm the 
plautH Ilnd fOI'(~5t 1.'0\'('1', it, will be o~\'tllue in illdi<-ttting the typl'S to be 
rcstol'cd to thn lal'ge ILI'paS IlOW ('o\'(\l'ed by IlI'lu;h alltl grass, Also, it 
nllly iudieale the specil'H to fa\'ol' ill thl' eOIl\'l'I'Hiol1 0"1' aspl'l\ whieh, 
judging 1'1'Olll the wol'lt ot: oLhl'L'iIlVl'stiglltOI'H, nppcal's to Imvcllo • 
eJilll'uctl'dstic ,'cgelatioll of its OWIl. 

On the basis of an a 1111 lysis of th(~ Yegt'tllHon on some GOO plots 
tht'ollghout tllL\ Lalw Stllt.l'S (01), liHtS oi' illdieaiot' plal\ts w~n'c de­
t:cl'lnin('d 1'01' t11(\ pill('. p'pd lind jJwk pine ('ornbillcll), \\'llit(~ sprllce, 
btllHulll fir, oak, 1l0l'thl'I'II IlIlI'ILwood, bottolll-lalld hut't!wood, and 1.'0-
lIif('l'OllS swamp Lypes, NOllt\ ehaL'tlcll'l'istie of IlHlwn, easterll whil'll 
pill(>, or I'l'I1 pim', waS 1'Ollnd. '1'aol(, () lists the 1)\:llIt jJldicnt:oL's. 

III udd ilion to sN'ring liS II si tl' intLka tOI', tIl' l'O\'l)l', ('0111 pOSNl () I' 
nlltllt'al tl'('(", 01' ulhN' gL'owtlialt'l.'tHly Oil the ItL'PH, dil'l'etiy ulreds Ihe 
BlIl'el'SS of pluntillg' and IIIUHt be eOllsidl'L'l'd in Ihh; Light. ill the SOll\clion 
of. it plantillg sile', At 011(\ ('Xtl'l~Illl', III'P, tim e1l'ul'ed anll l'lIltivaiell 
hlilds upon which th(\ Vlullil'd ll'l'es I'a('(\ but Jitt,!l\ l'Olllpl'Ution, 'With t 
incl'cllsing HIIIOlllIl::; of ('O\'l'I', t.hn plan fol' plttnt;it,lg IIIl~st; be modified 
so thaL h.-eps best adapted to nll'pl the eOlllpel,tllOli wtll 1IC pbntl'd, 
QL'diIlHril\', un al'ea with 1l101'l\ than riO peL'cl'nl: nutlll';d tl'l'e growth 
I'NIUil'N; ;~ dil1\'I'('II(, plan than that whkh has leHs t:IHLn flO pCl'cclIL 
'VIll'I'(" plulll illg is (lOI\l' lIIHI!.'I' ('OVl'l' lhat tukl's lip 1Il00'n than [i0 Pl't'l'cnt 
of an H,l'(~n, fL'~'qll(,II(ly ealll'd lll~(ll'l'plantillg, ,Ih(', II'('('s should he 
phtlltcd 11\ OP('111IlgH WI\('I'l'Vl'I' po~sd)Il', filii! not; ('llISl' IIndpl: the Cl'OWlIs 
of the hll'g('l' tL'C'l'S, Tltl')' slillm't'd 1'('11'1\:;(', IIOW('\'(,I', it' they al'l' to 1m 
I!Stilbl i~h('(l HU{,(,CSS flilly, 

14 'rill' Illl'tllo\! wn~ <l1.'Yl·loll(·(( by ])1', ~. A,Wildt.· oj' 1III' lllli\'I'I'';il,\' "I' Wiseollsill, 
It'h!.' Ih,t('I'IHiliatious enll !.Il' IIIl\llt~ ill thl! lipid with It Idt ('olllaillll1l,; It h~'tll'Ollld('I', 
it Cell(,o soll·t(·xtlll'<! ollilli; 1'01' (]('tf'I'mi1lilli-\' the 1II'I~('l·"t of. tille lIIalm'ial, Illill It • 
'l'I'JJf)~ soB J'(·II(.'tJOll f.l'si(·J' JIJJ' tJl·t PJ'JJJjJljJlg pH,.t 01'';11111(' illUU('I: is llt,l\'rillillt.'d by a V\,lIl'O·Wil(\t., 1'lIl/llI ('ollll:iIlH,'tl'lc test. Kits 
t.hnt ('vIIWIII this lllstrlllll!'lIt, nlullJ; willi tllwil' rOI' (It'lt·nllillili/.( ,;uiI tl'xtlll'e 111111 
:t('hIlIS,III'P i1\'llilnhl('. 
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• 	 COIl~ Bx·Con~ slant clll's~all t. 11Il~ sivenndCOlll1l1011 namc Soil-ntifit! Ilamo lIot butex­ ex· notclll­ clu· COIl·sivo I Hh'e 2 stl\nP 

' ,Pinc, jaek IIl1d rod (hasis, 2nO , 
.

plot:;) : 
('011111101\ Yllrrow.... Achille(£ mUlr/altu/II. __ ._ .• _.• __ ._.__ X 

Big bl\lostol1l ••..••.. _''' __ ' ./i1ulropogOIl !llft;atu8. _"" _" • _____ ,,"" X 

('anndtl pussyl.ociL ..... , ...... _ Anlc1l1l11rt'(I calluticlIsis._. X ___ •._. ___ •__ 

HlIltlller pussy!.ocs •.,. A,1Ieodioiea___ --_ ...... _ '" ,_ ••• _... X 

HCllriJcI'l'Y".... .. _.............. __ Arc/ost(£phylos ·lwn-lIl'si..... _"_'" _... X 

Smooth mitcr -" A sler IIICV;8 ~ _ ~ .... __ .... .. _ ". .. " .. __ .. .. X 

Bluebell. __ .••. .. .. _._. Cllmp(m1Jia rotll1l1li/o/t'a_. ., ...... "«""" X 

SW(:elfcrn ................ _......... , COIIJ.1J/oni(£ percgrina ___ .. X ' •• ' ____ • __ _ 

DUl1thfJnilL. _ ............ , .. /)ewlltOld(£ SIl!>_-_._-._._ .... ______ .___ X 

Checkerberry wintorgrl'l·ll._. Gaultheria 1!ro~lIl1l/Jcl!s''''''I'' __ • _ _._.__ X 

I~ollgh 1\IIIIIIroot... .... .. ... _ Jle1IChcfa IlIspl(la.. _... "' "" _... __ . _ _ _ X 

Hoary gromwcl!. ........... Dililo811CI'IItUIII r.nne.~cells .. _ •• __ ••••• ___ X 

N IIrrowlcnf !!O\\'WhNlt. _• _. _ Mcial/l7l1lrUllt lineare___ ... _____ .' __ .__ X 

Shorthoru l'i~egl'llss ... __ Oryzopsis 71'lmgcl!s___ ... ,. ..... __ .____ X
""'" 

Sl\lld cheny. __ .. _ ............ .. P,.,mu8 71':tlllila_._.___ _ X 

Bl'Il(~k()n .... ""... . ...... _, PlcridhtllJ. aq·lIilinu/ll. •." ... .. - -"" .. - X' ­

Ol\k (basis, 48 plots): 


Pmiric willow... . .... _ .. Sallx h1l1nilis ______ • ___ ._ , .... ' .... __ ._. X 

('lulI\da blucbel'l'Y_.. __ ... .. 1'lIcciniul/l canadc/tsd,._ .. _ ... _. ______ X 


,Jcrsl'ylca cCllllothus .......... .. Crllllot/ms allleriCllltllS ___ .. X _.... ____ .... __ 


• 
 1,l\rgc(\ower tickclon·L. _.. f)eSlI/oelilwl ClCUIIII~/I{rtlllll.. X ... ______ ... _

D. 'Ill/dij/orum ___________ ___ ..... ____ • XI.\nrl'stcm tickcIO\'eI'. _ •• _... 

B111~-k hllck!cbl'l'ry.. _...... ,. 	 GOlllussncin fwcca/CI ____ .. __ .___ X 

Spotted gl'ralliullL._ .. __ •... 	 Gcwnlltllt mllcllinlulll. ____ .... _., X ___ .. __ 
'Ihilllcl\f liunf1o\\'l'r_ ...... _. 	 I-It:Unntkus dccllpclallU:L. .. __ __ ........ ____ ..... _ X


II, di/J(/ricalu8. _____ .. __ ._ ' __ ____ .___ X 

Divaricate sunflower.. _. .."' 

0 


Fourlcilf loo::;estl'ifo...... _ _ 	 LlIsillwchh£ quadn'/olict ___ .. ________ .__ X 

PotellUI/(/. Cllllwh'lll!is___ , __ . __ ______ X
qldfic.ld e~II~I~lCfoiL •• _....... 

(,Ilroillm IOS().. ... _._._ •..•. 	 RosCl carolinn _______ .. __ .. X __ ._ ...... __ _ 
[fVIl/Uri!£ scssilifoii£t~ ___ •. ••• ___ XT.iWo 1111)1'1').'1>0118. _." _ •."'" "j

Nor! heru hl\rd wood (basis, 53 

plots) : 


i\lOllutllin IIlllple." ...... _ ..• "", Ac('/' spicatum•. .... _.. _........____ X 

;ldicwtUIIJ.IJeciatlllll_. ____ • .. ___ •• _____ X
AllIorirllll lJlaidonlmir __ - ---I X
Wild leek. ____ ••• "" "" .. __ " Alli1l111 l/'lcocClllll _____ ..... _ __ ' __ •••____ 

. 

_...
Wild·sarsapnrillll.. _" ___ AI'a[i(I"lilldic(£1I[is. __ ..... ______ ______ X 


Ameriellll HpikollllnL. _" __ 	 A,I'(/('omOs(l ____ ._ .. ____ ....... __ ....._ X 

Whilebeal'sedgo_ 	 Carl'.t; nl/Jllfsina.~_. .. . .. __ ,""" X 

Blllo cohosh___ ''. _ • __ . C(llIlophyllllllL t/wlirll'oicie.L X ____ • __ • ___ _ 

'l'oothed woodf(~I'lI ___ .• .- Drl/optcris 8]Jinlllos(l.... X 

Sllllrplobe ho(>atit'Il__ _ . " Ilcpatica acuti/oim_. _ ......... _ X 

Alllericlln fly ltonoyslll'klo_ Lonierl'a canaliclIsi.L _ X 

Shining dubIllO~S" _". " LycopoeUIII/l. 11ll·ldululII.... X 

Amori{:an lopseed. _____ '" PhrYl/w lcploSlachyn __ _ • X 

Bl:wkberrr__ . _•. _.. _ . _•.. RII/J/lSSp_ .... ~. __ .... _ X 

Ameril'an'red raspberry" __ _ RuiJlIs -ilicwlls slrigo.~lIs .. " X 

Searlet cider. ___ • " _ " ., " . 8nlll/JuclIs pllbcns _____ " 

Bloodroot..... ___ •• _,,_ •. I j~allp/(i!llIria rawlCll!n,~i.~ 

Fenther SoIOlllonplulIlo_ .. " ,,; Sml.luCl/tct 'raC~l/los(l_ _ _ _ _ __ .1 __ • _ --

Canada yO\\'--. __ -". - "••. 1 

• 

Snow trilliUIIl ____ ", __ "_ .. " . 


'Yhite spruee-blll!'!llll fir (btl~i5, : 

10 plots): ; 


Cnnadll wililgingcr - - - -." -" -I 

Llldyf(1rn. __ "" ._•. "",,, _" "! 


Asarum CIl/iadCIlM ______ ..L_____ X 
Alhyrillm Jilix/emina_. - --1- _____ X

Sodge____ • _______ ._. ____ • Cnrc­x IIrcl(lla ___ ~_. ______ I______ ______ 

'raxl.ls canadensis_ _.. .. _I" 	 . - - - -. - ­
'l'rilliulII grandijlorl.l IIL _ _... ! . _____ .... __ 

I 


X 
St~1l footuott'S fit eml oC table. 

.1 

http:qldfic.ld
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TABLE 6.-Plant indicators of forest types in the Lake States-Con. 

Can- Ex-Con­ stant clu­stant but sive •andCommon name Scientific name not butex­ ex- notelu­ clu- con­sive 1 sive ~ stant 3 

White spruce-balsam fir (basis, 
10 plots)-ContinuedSedge ___________________ _ 


Drooping woodreed ____ • __ _ 

Alpine circaea ____________ _ 

Redosier dogwood ___ • ____ _ 

Field horsetaiL__________ _ 

Hairy honeysuckle ________ _
Woodrush________________ _ 
Bristly clubmoss______ • _. __ 
Naked miterworL, ________ _ 
Palmate butterbur________ _ 
White r.!1ttlesnakeroot_____ _ 
Alder buckthorn__________ _ 
Skunk curranL____._______ _ 
American red currant_____ _
Nodding trillium __________ _ 
Arne ri can cranberrybush 

viburnum. 
Sweet white violet ________ _ 

Bottom-land hardwoods (basis, 
7 plots):

Agrimony_________ .. _____ _ 

Common marshmal'igolcL ___

Honewort________________ _ 

Bluestem joepyeweed______ _

Sensitivefern_____________ _ 
Cutleaf coneflower________ _
Skullcap _________________ _ 
Nettle___________________ . 

Coniferous swamp (baSis, 45 
plots) : 

Downy andromeda_____ . __ _
Resindot birch ___________ _ 
LeathcrleaL _____________ _ 
Creeping pearlberry _______ _
Reindeermoss _________ . __ _ 
Showy lady's slipper__ .. __ _
Cottonsedge ___________ • __ _ 
Hypnum moss_______ .• _•. 
Blueflag iris ______________ _ 
Bog kalmia____________ . __ _ 
Labradortea ledum________ _ 
Haircapmoss_ ______ _ , ___ . 
Common pitcherplant.. _.• _Sphagnum_______________ _ 
Small cranberry __ _ _ _ ., _ • _ 

C. intumescens__.________ X 
Cinna latifolia __________ ~ ______ 

g~~~~~ ~Ztz~~iie;"a~~====== __ ~__
Equisetum arvense _______ ____ •. _ 
Lonicera hirsltla_________ ______ 
Luzula spp_____________ ______ 
Lycopodium annotiml1lt___ ______ 
i\litelta nuda____________ X 
Petasites palmata________ X 
Prenanthes alba__________ X 
Rhamnus alnifolia_______ X 
Rices glandulosu1n_______ X 
R. tristc________________ X 
'l'rilUmn cernlwm________ ______ 
l'ibuT1t1t1n trilobu1n_______ ______ 

Fiola blanda _____ ._____ _ ___ ___ 

Agrimonia spp__________ ______ 
Caltha palustris__________ X 
Cryptotaenia canadensis-__ ______ 
Eupatorium purpUrellln___ ______ 
Onoclea sensibilis_ _______ X 
Hudbeckia laciniata______ ______ 
SCllteUaria sp___________ ______ 
Urtica sp_______________ ______ 

Andromeda glaucophylln__ ______ 
Betula glanduHfera_______ ______ 
Chamaedaphne calJlculata_ X 
Chiogenes hispidula______ X 
Cladonia Bpp____________ X 
Cypripedium reginae _____ ___ .__ 
Eriophorum spp_________ ______ 
Hypnuln Bp_____________ X 
Iris versicolor___________ ______ 
Kalmia polifolia_________ ______ 
Ledum groenlandicum____ X 
Polytrichwn sp__________ X 
Sarracenia purpurea_____ ______ 
Sphagnum spp__________ ______ 
l'accinium oxycoccos_____ X 

______ X '. 
--X-- ------

X 
X 
X 

______ X 
•• _________ _ 
__ • ________ _ 

______ X 
X 

X 

______ X 

______ X •______ X 

______ X 
______ X 
______ X 

______ X 
______ X 

______ X r 
______ X 

______ X 
______ X 

______ X 
X 

1 Constant and exelusi\'e speeies= those growing all more than 40 percent of the 
plots in anyone forest type and on less than 5 percent of the plots in not more 
than two other types (aspen excluded). 

2 Constant but not exclusive species=those growing on more than 40 percent 
of the plots in anyone forest type and on less than 5 percent of the plots in more • 
than two other types. 

I Exclusive but not constant speeies=those growing on less than 40 percent of 
the plots in anyone forest type and on less t.han 5 percent of the plots in not more 
than two other types. 
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What. Species to Plant 

• Lacking specific experimental evidence, the safest rule in choosing 
the kind of trees to plant is to select those that are thriving natumlly 
or have been planted successfully on the same site. For individunJ 
localities, however, examples are often lacking and in some cases the 
present covel' may offer a misleading clue. Therefore, tl" generalizeci 
summary of the soil and covel' conditions under which to plant various 
species is given in tableT, and the principal species recommended for 
planting are given in table 8. 

Important as it is to select the right species in planting, it is of equal 
or even greater importance to use only stock ~~'own from the right 
SOUl'ce of seed. It Seems neither logical 1101' etticiellt to spend (Yreat 
sums in planting huge acreages cA trees of wrong seed source. 'Such 
trees can nevel'utilize the site to its :fuU capacity and, in fact, may have 
to be eradicated at even greater: cost to keep them frol11 hybridizing 
with local trees and producing inferior strains. Until there is signifi­
cant experimental evidence to the contrary, ollly time-tested local 
varieties should be lIsed in plantings except for certain special uses. 
It will he safest lo consider local collections those made within 100 
miles of the pltlllting site/~ until seed collection zones can be worked 
out. 

• 
Unfortunately therc are not enough plantations hi the Lake States 

of sllllicient age and development to afford any striking examples of 
the use o:f seed from improper sources. The importance of this fIlctor, 
however, is clearly shown by EUt'opean investigations. Experiments, 
conducted chiefly in Germany, Switzerland, and the Scandinaviall 
countries, have shown such striking differences in survival, form, rate 
of growth, and susceptibility to injury in trees of the same species but. 
grown from seed collected in difl'cl'cnt localities that many European 
couutries now have stringent la:\\'s governing the use of forest tree 
seed in othel' than home locfLlities. Tests in the western United States 
hfLve also brought out striking differences in survival, growth l and 
form of ponclerosn. pine (9:3) and Douglas-fir (46) of diverse orIgins. 
Di1l'cl'cnccs in yield and disease resistance of loblolly pine, associnted 
with seed origin, lIa vc a.lso been i11ustrated by experimental plantings 
ill the South (89),

The Lake States Forest Experiment Station has under way It test 
(field planting begun i111931) in "which red pine from more than 150 
seed sources throughout its range and Scotch pine of some 30 sources 
are being tested on the Snpenor and Chippewa National Forests. 
Obviously the experiment is too young to YLCld any final results, but 
even in the nursery distinct dif¥el'cnces can be noted in length of 
needles, color of foliage, size, and rate of growth of Scotch pine from 
different sources (fig. 7). Although the differences are not so pro­
nounced in red pine, thcre is a, distinct tendency for seed. from the 
southern and eastern parts of the ra.llge to produce larger stock than 
that from the northern regions. Some differences in survival, gl'Owth, 
and resistance to winter damage have apPcllred in the first 20 years. 

• :For instance, on the Superior National lforest in northern .Minnesota 
red pines grown from secd of northeastern Minnesota, origin were 

., Flee U. S, Departmeut of Agricultmc Tree Seed Policy, appendix, p. 167,. 
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~TABLE 7.-Species aJul class oj stock) suitable for planting 'wuler 'Carious site conditi~'!I-s i'n tlte Lake Stales ~ 
"..\, 1're:;('uc(' or I - _,'. 1 -	 1. . , Oood sandy loams IHCllvy soils 

rp 
';!';~absence of I ])en~ll~ of I Sauds (0-1 OJ 5 per- l.oalllY sands 1 LIght sandy 10an15 alld loam;; (50+ 
o'(:~

beneficial I ground I cent silt+ (20-30 percent (30-50 percent percent ~-

Density of (15-20 percent 	
!O\-erstory 	 J ,.:;, water table3 cover' I day) silt+clay) silt+elay) sil t+clay) silt+clay) to:! 

~-------- -~!{lr('n\.Y ;----i}:lJl>, (2-1 1-1 JP, 2-2 UP, 2-1 RP,' 1-1 JP, 2-1 n.p, 1-0 no, (8) 
(") 

~ (2-1 81'), (2-1 :51'). no seed. 
Abs('lIt ; :'.Iedium ; Ijl~~ 2-0 .1 P g 2-0 .JP, 2-2 HI', 2-1 UP, 2-0JP, 2-1 UP, 1-0 UO, (8) 

, i (2-1 HP). (2-181'). (2-1 SP}. no seed. ~ 
I Light J 2-0 .lP, (2-1 2-0 JP, 2-1 2-1 RP. 2-0 HP, 2-0 RP, 1-0 UO (s) b:j

HI', (2-1 SI'). 2-0.11', (1-1 S1')., or no seed. c:Open, 80-100 per- . I. 81',1. 1-0.11', .I P ~eed, 2-0 HI', (2-2 : 2-0 HI' or 2-2 (10) t' 
t"
cent ?f light 'j.1 II e,a\.)' 1-0, 2-0 •.11\ or 2-0 HP, (2-0 NS), 0-1 '1'), W8, (2-1 138).
reaclung grollnd. j J P 5('ed (1-1 	 to:! 

: ::;p). 	 HPJ, (1-1 Tl, (2-1 BS). 8 
(2-1 138). ZPrcsC'nt ! . 	 (10); :'.1 edl\l111 do. do. do. do. 

(10) .... 
1 Light 1-0, 2~0 JP, or do. do. do. 	 o ....I 	 .11' seed (I-I 

BP) C.11 I ..0 
1 

... [lIPll\'Y 	 2·1 UP, 2~0.J P, 2-1 WP, 2-1 RP. f 2-1 \\"1', no Hard­2-0.11',2-1 R1',
; (2-1 SP). (2-1 :;1'). 	 seed, ]-:-0 RO, woods S 

(2-2 XH), (1-0 or 2-2 fIl 
i A), hardwoods. WS.I ~redil1lll do. do. do. 2-1 or 2-0 WP, Do. !O':l 

o 
Abseut 	 2-2 WS, 1-0 ' 

no or seed, 
(1-0 A), hard~ II ~ 

o
wood~. (2--2 XS). .., 

Partial CQ\'er, ·jLiiIht 2-0 .ll', 2-1 HP, 2-0 HI'. 2-1 HI', 2-1 WI', 2-1 HI'. do. Do. 
50-80 percell t ~ 2-21U>, \2-11:51'). 2-0 .II', (2-0 SP). 2-0 WI', 2-0 HI'. o> 

':::;Iof light rench­ : rHeayy 2-0 .11', .1 P s('ed, 2-0 HI'. 2-1 RP, 2-0 or 2-1 WI', 2-2 \\"8, 2-1 WP, ! 2-2WS or 
ing ground. i (2-1 SP). 1-0.11'. .11' 2-0 or 2-1 HI', (2-2 XS), . hard­ 0' 


i'eed, (2-1 SP).; (2-2 XS). (2-1138). woods. eo c

: j ~redill))} 2-0 JP, 1-0 .1 P, 2-0 RP, 2-0 WI'. 2-0 WP, 2-0 RP 2-2 or 3-0 \\"8, Do. 8 


.Jl' seed, (2-0 (2-2 XS), (1-1 2-0 W1', (2-2 Q 
::0

Present '] ~~ted, (1-1 SP), (1-1 T) '1'). (2-1 138). !l!'3-"U XS), to:! 
(2-1 DS). hardwoods, 

(2-1 DS). 
Light 1--0 JP, 2-0 .11', do. do. do. Do. 

• 

J P seed, (2-0 
SP), C. 

• 	 .' 



~ 
I( 

, . . • 
! tllenv." ; 2 1 01'2·2 HI', 2.or 2-2 Ill" 2-101' 2··2 WI', 2··1 or 2-2 WP, Ha• 

20,IP (2·1 (2-181'). (2·2 N8). 2··2 W8,(2-2 . woods 
HP). ' N8), (1-0 A). or ~-2 

WS. 

• 

(:\I ('(Ii II III 2·1 HI', 20,11', 2··1 HP, (2-1 2-J WP, 2~1 HI', ; 2~1 "'P, 2~2 Do.AIJ::'l'nt (2·1 HI'). 81'1. (2-2 N8). - \\'8, (2·2 NS), 

(1-0 A). 
Liy;ht do. 2-1 Or 2-0 HP, 2-1 or 2-0 WI', do. ))0. 

(2·0 or 2-] 2-1 or 2-0 HI',::\lediulIl to d<'IIMC HI'). (2-2 KS).CO\'CI', 0 [i0 l 
2·) \\'1',2-1 HI',; 2-1 \\"1',2··2 ,,"H, - .2-2 W8, 2-1 WI', 2-2 W8, hnrcl-- 2-2 \\'8 or

jll'l'Nmt uf flIeuy\' 20.11', (2·1 2-1 Ill', (2-2 2-1 ItP, (2-2 woods (2-2 hurd­ ':Ii I.?light f('llchillg HI'I. 1\R). N8). N8), (1-0 A). woods. o 
groulld.a :x: 

~Q;\It·diuJIl 2·1 \\'P2··] H P, do. 2-2 WS, 2-1 or 2-2 W8, hnrd- Do. 
rr.2·0JP,(2"O 2-0 WP, 2··1 Wl:>o(L" Cl-O ..,:

HI'). or 2-0 IU" A), 3-·0 WS,I.'n':;('ut (2·2 K8), (2-1 (2-2 N8). (2-1 ." 
t"'

1381. 131:;). :a­
Li/{hL do. 2-1 or 2-0 WI', do. do. Do. Z 

'"'l2-2 WS, 2-] :a-
HP, (2-2 N8), t:!{2-1 mil. o 

Z 
(J1 

I Hpccips und cla:;~c" of stock listed in order of preferencc for cach site.. .JP=jnck pinei RP=red pine; WI'=eusterll whiLe pine; t­

SP=Hcoteh pine; WS=wltite spruce; B8=black spruec; NS=Norwuy spruce; T=tall1arnckj nO=northern red oaki C=cotLoliwood; Z 
:\=:=g~c(m or whi.tc u~h; .hardwoods"=" northern .hurdwoods (sugar maple, basswood, yello\\' birch, rock el.Ill, and white elm). Glass of !lto~k 
JS Inthcuted by f1~lIrc~, J. c., 1-2= I-year scedlmgs trnnsplunted ut end of firet year alld grown 2 yeurs III transplunt bcds; 2-0=2-year-olll p:;'" seedlings. (!:iec fooi.llote J3, p. ,to for furth('r discussion of class of stock.) ,~ 

}lurenthescs indicate stock recomll1ended for special purposes only, or stock not tested sufficiently to warrant unqualified approval. t:'"' 
2 RccollllIlendations in this tuble arc mndc on the ussumption tilat proper ground prcparntion and adequate after-care, discussed on > 

PI'. 48 and 134, will be prodded. ::r. 
!!o

3 Bencficial wnter tables arc considered to be thosc 3 to 6 feet below surface in midsummer. Deeper or shallower wuter tables are 
1I0t beneficial. ~ , Using 1.0 us full coyer, density is divided illto 3 classes: Heavy=0.7-l,0i mediulIl=0.3-O.7; Iight=0.05-0.3. > 

5011 soils with less than 10 percent silt+cluy and without beneficinl water table, plant jack pille exclusively. t")' 
-.'.." 

oJ'lanting should not be done under hea\'y competition unless it is planned to give the tree enough release to estnblish itself. (J1 

j Wherever 2-1 red pine is listed, 1-2 red pine can be used interchangeably. 
8 Information not available on these !lites. .Iudications are that aspen will ()ventually take over. Thereafter northern hardwoods 

Illay be planted. 
9 Since 2-0 jack pine may bc top-heavy, it frequently can be improved by top-pruning in the nurserYj another alternative is to usc 

l}!;-O stock. 
10 These sites are fare. 
1I With cottonwood or other poplnrs, use 1-0 stock, root-cd cuttings"or gooQ wildlings. ~ 

.,~-~~: ,". ~ ; 'Of-" 
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" 'l'A.BLE S.-Principal species J'ecomme1uiedjor planting in tiLe Lake States, by 'Il.sual type oj stand,lJlanting site, and chiefll.se CI:I 

-I' 1 Sire 01 mnture 8 
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! 

.___~~.~~l 
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Wbile !lSb., .••.1 Nom Scotia wc.st to Soutb" ~lbtlJrc ,,-ltb nortbern huru·· Looms and bellI')' looms 60.70110-121 ~17. Hunules. coopcrllge, furnl- I Medium. 
ern :I!lnllesolil•. SOUI.II to woods or !lSpen. ...lIb 1(). to 4O-I)I!J"ceni uerl' . I tnre, lIlotor veblcle parts• 
•'astNn 'I'cxusulld jo'ioriuu. slt)'olo\'enitor '. 

Northern. red oak.! NO"Il Scotia west to Ontario. ~Ilxture witb otber oaks, ISunu)'IOStllS or IO!ltllS with 70·SO 12'1(;!I 8-22, J~Ulllber, rollway ties, fuel I Do. 
501llh. 10 _"rkllllSas and.' llitws.orSO!!lC!lmcsnor.tb·I' lIghtorlloo~erstory. I wo<!!l•.coot>ernge, ana mine 
!IIouutnins of Clcorgln nnu,' l~rlI hllrdwood$orusplm. I Hrllticni. 
AlnhulIlll. • i : 

n(>(:k elm (.~uebl'C West to 1Ilinnc.sotn, ; ~lIxture\llthnortlwrnbard't J.o301S nnd hC!l"), loums In 00-7012-H S·20l Lumb.(.r,vem'Cr.slnckcooP- Do. 
south to NcbNlskll und Tell'! woot!s. ur.liomClltucs oak. thc 011l:n Or under ove,· cNlge. furniture, \'eWclc 
IUiSsec. i story up to medium t!en· I parls. ~I lI sit)'. 0 

Sugtlr maple ;;()utlll;rn N,eWfo.ullt!llIndll'(~d )Ilxturll wJtb otb(!r northern •• , .. t!o ......................170-00 IHOl 5'28j Lumber. dl~Ullatlon.veneert I Slow. 

to l\lillllt\o;Ulll, south to j hurdw(lOds, hcmlock. nlld I ,I mlhmy ties. fuel, lUlU =l'!1 
OilS Iern 'J'cxns lind norl hem.i Q<.'CaSlonnll)- wbite pine, • I Ilu!P"'OOd. .~ 

I . GC(lrglu. I .spruce, unt! balSllm fir. ! _ ! . 
Basswoot! , •• '''12IInh1('wesUQNorth D.nkotn, I do ................. ... do ............. i .0-00, 14'161&-26,' Lumber, vcneer, COOI1l:r',lge,] Mcdlumlnst,

. 
"CI , south to C/lSt('rn 'fexus nlld , I; excelsior, nud pulpwood. t:"I Florida.' ! 

Yellow birch 1 N~wloUlllllnJl!1 west to Mllni· L do ,',.. tlo " ,70-'.10, 14·16, 10·26' J,umiJer. venoor, dls:illa!lon, :Medlum. ~ 
lOb .. , ~ouih to llltl.hiuu nllt! I I I I I ruIlWB)'tlCS.ullu!uel. 

. Oeorgln. 1 t2Scoteh pine" • Northern und C,miml ],u'l 'Pure, cven·ageu: ulso In 1111.<· 1 J'oor sllndy Inlld~. bl'tter. 60·70, 10-12' rl"161 Duneanusund·blow'control;, ?>fcdlumf!lSl. ..,
i 'rope. ttlld Siherlu, '. Lure with oak or sOlUe· slInti plains alit! slIndy I ! I I snowbronks: windbreaks; .... 

0 
I ovcrstory; suntl blows. or I' pulpw(lOd. Z 

' i tlmcs Norwny sprut'C. loums with llulo or no I' i Christnllls trees, luel, anu 

CIlI crodingstream bunks. 1 . I ! 
Norway spruell... j Northern anil c~ntrul Europe I'ure or in mixture wHh Sun.d)' loams, 10:1ms, or I' 6O·70i SolOj 4-161 J'u1I'wood., Christmas tR'eS, I .Medlum s](l"" ...., 1 silver fir. b{.'Cch. or some· I",a\')' loams with owr· j , I W lIt1brcaks.

I
~ times oak or Scotch pine story 01 15- to flij'l>erecnt ! I


l ileIL,lly. I I'! 

_____.___.~_...-....__ f ~ \ •__~_:____. ___"."' ___c __ ~ 

t On'llIer tletull ~lwu In table i. 

I A I'cragc sl7.c at lliIrwsting IIgc of .lIluture trees In well·stocked stBnds 011 medlulll sites In Lhe I,ake Stllies. except forexotlcspccles; lrt't.'S u\'en.geslIlaller on IlOOrer sites find lurger 
 ~ 

on ilcttt'r sites. 
I In IIp[lrOxhnlltc order of importullOO. ~ 
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33 Fonl~S'I' PLANTATIONi:i IN trtn,~ L:\,KI~ HTNl'gS 

bctt<~l' in 'rl'owth and SUt"'j"al Ulan thost'!(I'omlo\\,1'1' :Miehicrall alld 

• New Ellghllld (lIS), al\(L ~('okh pilH's f!'olll (loWel' climatcs~showcd 
llIu('h It's'S winll'l.' inj lIl',)' ill llHH than those fl'om mildN' climatcs (7), 

Mixed Plantings 

., ~\Iixl'd, plantings of lwo 01' IllOl'e spN'it's al'l' suppo:;NI to ha\'('. thl' 
following' 1~lh'alJ{Hg('R O\'l'I' PUt'll planting:-, t'liip(J,)' ac('(mlillg to BIlI'O­
IWl\1I l'XIl('I'Il'IH'(I: 

L ,lngPIH'I'I!l. tIl\',\' IH'(I\:idl' gl'l'lI!l'!,' U:il~ oftlll' Pl'odlldin' ('ll\!aeity of 
tlty, SIll' Illy I YH'!d III 0 1'(', ItlgIH"I'-qualtty )ll'odll('ts thai al'l\ Hllb)l'et to a 
\\'HI(l1' \'IU'I('I\' 01 \ISl' and lIl11l'kl'i. 

~, H iIlSl'(:!!'! 01' disl'IlS(' aUad, tIl(' plalltatiolls and bl'l'ollie ('pidelllic, 
SPl'iOllS dalllagl' to IIlOI'!.' thall (Jill' killd of 11'('(, is IIl1lik(,ly, anll damage 
to tIll' lllOl'P su;;('pplihll' tl'('\' i;; It,;,:; than it would bt~i I' till' t I'ce Wl'n'· 
ill It plIl'l' pli,lIllitiioll, . E\,C'I,I if (111(' spl'l'il's is ('olllplC'tl'l,\' dl.'sll'o),ed, th(: 
otlwl's 1'('111;1111 to PI'o\'ldp n. tOl'P;;( ('I'OP Oil lilt' al'PH, A good ('Xilmplt~, 01: 
lhis iH a l1atul'a1 Hialld 011 It l\Ioi~t hut Ilplillld liill' Oil Hlt' !;Ulwl'ior 
Xutiollul l,'ol'('st in ;\Iilllll':;ota. whit'll l'ol\liistNI ol'i~illlllly of lIIix(I(l 
tnllllll';\(,k. blae\( S))I'II(°I', alld jlltk piliP, Althollgh ill(' lal'tlt sawfly 
lI'iPl'd (Jut till' tUlllal'III.'k. til(' ot ht'I' ;;pt'('il's IUI\'(' l'1()~wd up til(' o))<'ning:> 
so thai lit t II'l,\'idl'lH'(' of any illjun' to tilt' stalld. 1'(,llIaills. .MlIlIy oldm' 
:-;WILllIP:-; bl'al' Il'stiIIlOIl," 011'11011' tite stand would appl'lu' todilY' had it 
bl'l'll pun' talllal'al'k, 

• 
:I, Dill'I.'I'\'1I1 killds oft I'{,('S ha\'(' din'l'l'('tlt· l'aplH'itil'S for obtaining 

1'1'0111 till' soil tl1l' wal('I' fllld oUn'l' lIIat!'J'ials tll('Y 1\£'1.'<1, ]"01' t'xlunp1(', 
t1w roots Ill' t w() or 11101'(' kinds or t I'('I~S plan('d ill Illixt \11'('. nmke . 
ditft>I'l'II1: dNllantis IIpon dill\ll'l'l1t la\'!'I's of till' soil, all« ('at'h il'PC is 
ahll' to fill its 1I('('d:; mOI'I' ('Olllpll'il'!Y thall it ('ollid if its lll'i~hbol's 
WPI'(' of its own kind, EUI'OI)(,Hll l'XIWl'il'l1('t.' has shown thllt mixed 
;..illllds or pinl' lind s)lI'lIl'l" pilll' alld bl'l'ch. and oak alld hpP\'l1 PI'otitIC'(' 
hi~h('1' yil'hls. :;()IlIPtilll!'S as nlll('\l aH oll!'-thil'll hi~hl'I', thllll pithl~I'
kiild by it~('lf (./f") , ' 

·L '):111' hal'dwoods 1ll'P (i('sil'ablf' ill llIiXltll't.'S bl'('lIl1:;(' lIH'il' PI'I'HI'II(,('. 
d('t'I'i'a,.;('S thl' I'isk or loss by fil'l', pal'! i('llIal'ly by (in's that lIlighi other­
wis(l \.)\11'11 and sllI'l'ad t.hl'()llgh till' ('I'O\\'IIS of til(' tl'l'('ll, Thl' gl'eell 
foliag'l' ill SIlIIIIIIl'I' alld tIlt., hlll'l' 11l'aneiH'H in win(1'1' will. 1101 ('al'I'Y a, lil'l', 
~\ppi;('ali()ll of tltis pl'illl'ipl(, ill !III' 1l000tlwI'nLaln' Slatl':; is linlit('(]; 
till' ill'\' salHh' soil:; "'hl'l'!' th" lil'e' ha:f.an1 is !!I'pai('si. Hl'Pllot sllitablp 
1'01.' the' planting of hal'dwoods, lind Oil thl: Ill'a\'il'l' soils a ('PI'laill 
1ll1l1111l'1' of hllJ;dw()olis lll'l\ uSlIalh' !!I'o\\"in!! natlll'alh', :;0 thnt Ih('I'(lis 
Iittl(' nN'd fol' plallt illg' t hNn, 'iri"l'lplISl; OIWI'atioils, 110\\"('\,1'1', it- ill 
il11pOI'tant to l'l'llIl'llIhi'l' til!' yahw of IIntlll'al hHI'd\\'oods and l'(,fl'lIill 
fl'om !'Plllo\'illg th('11\ ('Olllph'll'ly ('sllI'eiall,\' Oil Hand)' soils, 

ii, .\I)othl'l' n'nsol1 fot' llIi.'a,d plantillg's lH fhnt 11'1'(' s(I(,(,j(,s. \'al'." ill 
tlli'il' l'Hh,ti\"('np;;s ill huilding lip soil fl'dilit,'" ~\s Hoil !Htildt'I's, till' 
11:1 I'tl woods. SIll'It as Ilwple. ash, nlld Oil k, a J'(' IIIOI'!, ('II'('d i \'(, t ha n t hI' 
pill\'" lIlId SPI"lH'I'S, SOIlI(' SIl('('il's IIllly (,Y('n ha\'!' dpt l'illl('II(;1I l>tl'!'ds, 
til (:I'L'lllllny, fol' illstnlll'(" plll'i' SOl'\\"lIy SPI'I1('1' plantnt inlls ha\'p 

• l'I'('at!'d"oil !'OIl1litioIlS:-O II Il fa\'ol'a hlp tlt:1! III(' !!I'owlh of (Itt' II'I.'PS hll!'! 
11('('1\ ~I'l'at ly l't'lltH'l'd, TIt.is ('Ollditi(JIl is II \'oid£:d if ot 111'1' :-;P('\'jps, SJII'It 
tl:-; hl'P('\t, aI'(' pia llll'd i II III i:d 111'(' wi (It t h(' sl )J'U~'I' (,li') , 

.." 
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Over one-third of the area reforested in tIle three Lake States 
through 1944 has been planted to mixtures of two or more species 
(table 9). On the State forests of Michigan nearly three-:fourths the 
total area reforest~d is in mixed planti~gs. I~ the volunteer growth­
often of sllch spe(ues as aspen or oak-ls consHlered, l)robnbly 80 per­
cent of the established l)lantatiol1s are mixed stands. 

:Mixed plantings may be arranged and carried out in severnl ways. 
The different kinds of trees may be phmtecl in alternate rows, or 
alternately in each row, or in two or more rows of one kind alternat­
ing with two or more of the other, or in groups of four or more trees 
of one kind to a group. Where thel'e is considerable variation in soil 
and cover conditions, two or more species may be pJanted, each under 
the conditions best suited to it (49). This provides the most natuml 
type of mixture. 

Planting in alternate rows or strips requires only that half the 
planters lulve one kind of tree, and the other half the other kind, and 
that they are started right at the beginning of each row so as to give 
the desired alternate or strip arrangement. Alternating the kinds in 
each row is usually done by having two planters w•.;,k the same row. 
One goes ahead and plants his trees 10, 12, Or 16 feet apart, and the 
other follows him, putting in the other tt'ees midway. These schemes 
do not greatly increase the cost over tha.t of planting- a single kind. 
Group planting, however, l'equires more ('!Ire· and increa.ses the cost. 

T"\BLt~ 9.-Area p7anted to mi:ciw'es oj i11.'0 01' more species, in the 
Like States, by pu.blio agel(Cie8, specified years, 1926-44 1 

Fedcral: Acres Acres ..lert's ~Icres 
1026 •. 2200 o o 2200 
1933., 2,06·\ 24,132 23,006 10. 102 
H)39. 16.2i3 39,64·l 80,;140 13n,35i
1IH4 .. 122,410 2 .-t-!, 450 DO, ·100 157,2nO

Stal(-; 
1026. 3 100 1,167 25, 000 26, 357 
1033. 3 150 8,351 129,105 137,606 
193!:I. J 400 1 14,360 187, G08 202, 458 
194·L. 3610 I 2 16,630 205, 934 223. J80 

County, lIlulli('ipnl, nut! olhrr puhli('; ! \ 
1026. •••.. I o o ! 3 100 I 100 
1033.. .. 3 100 I, on II 3400 I t 5-l7
1!J39_", . 3300 1l,832 . I 2, 500 14; 632
1!l4L. __ 3400 t 2 "6 7'>0 I 

~, - I 5, 000 32, 120 i j 
-. -<.----....'- ~~--------~-~-

I Data not a\'ailabll' for surh planting by farmers, other small oll'uers, and in· 
dustrial organizations. 

! Estimated ou busis of partial datil. 
I Estimatcdj 110 da(a. 

Alternate rowS or alternate trees in the 1'0'" g-iyc the most intimate 
mixture !llld result in the. mo~t se\'el'e ('ompetition, so that jf 0111.' 

species la~s behind it is likeJy to be seJ.'iol1sly suppressed or killed. 
This daniel' is partly avoided and at the ::ame time nwny of the ad­

• 


• 


• 
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• 
nUlta~es of mixed planthvTs Ill'e obtained by plnntinrr threo or more 
rows of 011C kind alternate~l 'with three or mOl'e of tlfe other. Until 
mOl'c is kuown about the development o.f mixed plantings this pInn is 
sal'(·st. 

Anothl'L'method of planting mixtUl'es is to plnnt first the slower­
gl'owing kind 01' the one to which it is desired to giye a start, and a• 	 1(1w yt>urs lah'r to fill in with other species, This plan would be 
applicable to mixed planting of 1'('(1 and jack pine, ill which the red 
pin(' n(leds It StHl't of 3 to () yenrs, but it woulll almost double the cost 
of theplllllting b('('lluse it would mean ('OY('L'ing the same area twice. 
The- lat-('I' plalltilw of It mOl'r rapidly Irl'owin rr tree hils practical 1111­
pOl'talll'(" howl'''l'~ in )'eplanting t1H_~vfl~il pl:IC~:;: in a plantation. Re­
planting with SWill' otlWL' suituble kind of tree. o_t fnster growth than 
that originally plnntNI S('I'\'rs not only to fin up the holes but also to 
obtain till' b('l1('hts of a lIlixed p1anting. 

• 

_\. yul'iatioll of: thl' Inttl'L' mcthod Ilil::; bcen used on the Chippewa 
Xational FOl'('st whel'c brus]\Y sites with bettm' soils an~ plantrd. 
'xlU'L'owsh'ips (about 5 l'ows) lire planted to species best adapted to the 
soiJ·-usunlly 1'(\(} pitH', white pine. 01' white spl'lH.'c-and these are sep­
lll'lltNI by Wil1t:'l' stl'ip;; (about 15 rows) plantrd to jack pinc, The 
Just-growing jaek pine ('lln b(' brought through by one 01' two relellsl's; 
tJn' slow(lr-gl'owing brttN' slwcles probably will rl'quire additional re­
ll'as('s, Thi:> method 1'('(lu('('5 th(> eost or ['('\(Ias('. The theory behind 
til(' mPlhod is that tltr b('It(,I~ Rpeeil'R w111 be able to rrsecd the jack 
pinr strips w11l'11 th('y ln'r cut ('11.':111 at maturity. 

rOl'est planting in th('. Lal'l' Statrs is too young to pl'oye cOI1('lnsiYely 
tIl(' advnntag(·s of s(H'('ific mixtl11'(,R of ;:;pcdes, However, some infor­
mation 011 the deyelopmrnt of mixpc1 plantings flyeraging about 20 
Wal'S in a~(' was [,(,\"paled by a.stlHly of old('l'plantationsin Mi1111l'Sota, 
\ri:::('o!lsin, and Michig-an conduetNl by the Lake States Iforrst Ex­
pl'!'impnt ~(aLion in 19:35 nnd 193(j, Itwas discovered that, with the 
l'xe('ption of tho:-l(, plnutNl on old firlc1s, most of the pure plantations 
in this l'l'g'ioll hlln' bp('OI11P mixed gtands thl'ollg-h the invasion of yo1­
I1ntN't' tri,l's. ' 

f.O_MI·OSITIO~ OF ~IIXED "[.A~~TATIONS 

)[ost of tll(' o1tl(' I' mixed p1antations in the TJake Stai(>$ region ilrc 
('(lIl1(His('(l or two spel'i('s: progrcssiycly. :few('l' pln.ntations are. COtn­
(lo.-'l'd (~f tlll'('(" fOil I', ~ll' IiYr R(>eciN" Searly. all of the l~lixtuI'e has 
b('('n l'fh'el<'d by plnntmg altprnate rows to different spe('[cs or altl'l'­
nating two SlW('i('s within tll,P 1'O''"S' In a few cn5rs gr~)lIps of rows 
han' be(,1l nltl'l'Ilnt('d by SPP('ll'S. Othrl' methods of mlxlIIg thp oldel' 
plantatio,ns W(l1'e rare: . , . 

TIll' lI11xl'd p1antntlOni'i W('I'(, Ol'lgtllfllly planted WIth nn a.yel'll~e of 
1,7()() \1'(I('S lWI' lIeI'P in pproxillla(ply5- by 5-foot spacing) and i n(' 1 nc1ed 
the -fnllowin!2; Slwd('s: Enst('rn white pine, 23 p('rcent; red pinc, 30 
p('L'c('nt: ~eoll'h pin(', 10 pel'l'('nt; jnek pine, a:! ppl'rC'nt: XOl'way 
!'pl'uce, :2 IWl'CNlt; whitl' ~prl1ep, 1 pel,'rent; Enl'opl'nn lal'c'h, I pe[,C'l'nt; 

• 
nIHI p()l1(lpl'o;.;a pil1P, 1 p(,I·('('nt. Th(' mo;;t ('Ol\1Inon mixtures wCl'c,l'ed 
pim'-whitp pilIP Hlltlrrll pinl'-jlH'k pine, It is intpl'('sting to note that 
luain I'pliilllf'(' wa,; plnt·p(l on th(' unl'iy(' pinrs, 

At th(' <'11(1 of UI!H\ tht, plantations had nn ayprng(' :;I:and per nCI'(\ 
of 7;11) pllUlt(ltl (reI's aml 2711 Y0111nlprl' tt'(,(';; (mo:;tly hardwood 51)(' ­
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('il's) , Tho relati\'~ IlbulI(lall('(> of Ih(' planteil {I'('('S hnd noi; ('hang('{l 
Yl'l~y W'NIUy, but the lw('rage stand (ontained abollt 2(j pt'I'('l'lll: \'01111\­
t('t'r II'('(,H, 

CO~lI'l\lUSON 0.' l'lmE ANI) ~IIXEU I'L\NTATIONS 

Th(' dl's('I'iption or lllixC'd plnntatiolls just gi\'('1l is of illfel'est and 
\'ahH' as a. l'('('(lI'(l of what' ha;.; b('PIl donp in tilisfil'ld within the l'l'gion, 
Jfo\\'('\'('I" a n\a!ll'!' of IllOI'(' IIiOlllPnt is a l'Olllpal'ison of mixl'<l and 
PUI'P plantations to s('(' how th(',V dill'pl' in gl'owtlt lind dl'\,plopmpni:, 
llOW \\'l'11 rllI.'ioll;'; ;,;pPl'il'lo{ gl't :dollg in mixllll'C' as cumpal'Nl with plll'll 
Htamls. alld what. i I' ally, :llh'alltagl'g tll'(~ appal'l'lll: frOlll IIlix('d 
planting, 

COlllpal'j;';ol1s cd illjul'," in tuhlp 10. and cOll\pnl'isollS of gl'owfh and 
sUL'\,inll of' (llll'(' stands and IlIixl'd slalHls in 1111' following pal'llgmplui, 
bYs]l(·(,jps. aI'''' hns('d on obsl'I'\'ntiolls in plantations with no OVPl'slol'Y 
oi, \'('I'Y litt ll'.o.\'l','stol',\' l'(J a;.; lo l·lilllinatt· thl' ObH(,IlI'ing ('fl'('et; of O"l'I'­
stOl'Y ('ol1lpl'l 111011, 

Jude. "inc 

'l'hpI'(' was no :;igllifiellllt difr(,I'l'~I('l' in gl'owth of jal'k piliP ill jllll'l' 
stands and jill'k pilll' ill mixtul'(' with l'llsll'I'n whitl' pill('. I'pd pill(', 01' 

::i,'()fc'lI pillf', FI'OIIl tIll' Htnlldpoilll of injul'Y til(' \)pha\'iol' of jack pill£' 
in lHlI'P Hnd in .ia('k-~('otl'h ]lillt' plalllatiolls waH Illlll'h t IIc· SallH', bllt 
sOlHl'\\'haf 1lill'PI'PIlI fl'OllI that in ja('l\:-whitl' and jaek-I'('(\ pillt· planta­
tions, 1'Il1'1' jal'k pill(' and that in llIixilll'(' wit h ~('o({'h pill(' .had 
gl't'al('I' \\"('P\'j[ alld bon'I' dUIIWgl'. wh('I'(':lS thai illlllixtlll'l' with l'l'd OJ.' 

whitt' llillP show(·(\ gn'lIi('I' tip IIIo!'I I and blld\\"OI'11l dalllag(', 
COllI pal'NI wit 11 ils nHsOl'ialps in In ixp(J pi 11(' pIn lit ations. jll('k pi liP, 

gl'OWS Il,lOI'P I'a pid I,'" in I\(~ight I htlll any (l f t1J('m, .J a('I\: pi IW hm; Iwll('I' 
gl'owth bolh i~ diallll'fl'I' and hl'ight, and slight Iv 1)('11('1' RIII'\'i\'l11 than 
I:])(,I'P([ or ('astl'I'n wllii(· pi Ill' nSH'o('iatp(L wit hit: it has :;\ighfly bl'ttl'l' 
gl'owth Hna :;Iightl,\' [)(IOI'(,I' Hlll'yinll than nIl' ~('()t('h pilH' in Illixtm'L' 
witll it. Fl'om (]w :-tantipoillt or injul'Y, ja{'k pill(' is l.Hltht·I'('(l I(':;fi by 
rabbits. morp hy tip Innth and. thl'ollgh 1l1t'('h:util'al injul'y (I'Xl'Ppt 
f()!' ~('otl'h pil\(') , and 11101'(, b," bUI'('r:; alld pille·-oak galll'll:;t than ;tIlY 
of th~' :']l('('i('l{ asso('intt'(l with it. • 

EUSlern "'hile Pinc 

"'hHI' pilH' :;\lI'\'in'" al1(l gl'I)\\'S H:-' \\,(·11 ill Pill'(' plantations as it 
dop:" in ll)ixtlll'P with 1'('(\ pill(' (fig, ,'oil, How('n'l" whitp pin(' gl'own 
In mixllll'(' wilhj:ll'k pint' hi!:; si,!!llirieullily POOl'('I: growth tlla.n that 
gl'O"'1l ill IHlI'P plallhliiol1s, This <lill'l'I'('I\('(' ('lInllot be altTibllted ('11-

Iirpl.\' to inipI'i\c·fjon of Ilip two :;P('('I(':;, nit hOllg'h t hat may Ill' II fu('­
tOl', hN'IIII;;!' ill(' ~(jil (if' tll(' whill'-j:\l'k pill£' 1'Inlltali()nl{ is of :;ignifi­
(':lI1tl,\" {'Olll'i"('I' U'xtlll'l' thall tha! of' tll(' plln' plantations, 

Tn gPlH'I'III. Illll'('-pJ:lllt('(1 whill' pill(' haH abollt tllP ;;alll(, pI'oporlion 
01' injlll',\' fl'OIll\'III'illlls ('nUs!'s II" it (lo('s in lllixtlll'(' with 1'('(1 pinC', 
HOWP\'('I', pnl'('-plnnfl'd whitl' pill(' sIHl\\':-; II gl'c'alt'(, ('IHlpll('~' (owlII'd 
buc1\\'Ol'm illjUI'Y and Il's:, tI'IHlpllt',\' toward I1I('('bani('al injuI','\ pil1l'­
oak l'lI:o:t infN'lioll. antI bO('('I' dHlllagl', -"'hite pilH' gl'O"'11 ill mixtm'C' 
with jack piliP is nttlH'kptllllol'P br l'nbbits. pin(' I1Ppdh' ,;-,cn]p, and bark 
aphids. nnd )p:-s hy \\'l'('\'i!s Ilntllllul\\'()I'lll:; than P"I'(' white· pill(" Son\{' 
(·ntol11oJogieal shldil':;. ho\\'('\'(·l'. hun' intlieatC'd thal whitc· pill(' ;ill/reI'::; 
thl' h('llyj(';it UWh\'Ol'lll damage when it ottlll':,; lllldt'l' jack pine, 

• 

• 

• 

• 
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T.:\lIu~ 10.-PCi'Cl'1Ita[/(' 0/ liTes injUl'NZin comparable stands of PUN' and mi,'i)cd ('ompositiQll. by ('UIIBe of injul'Y 

Tree;; injured I by­

l\:(.y 
spceies Flathead pOl I BIlSis,~::h)l'('i(':; ('OIllpo,dtirln 
jn lIIix­ ,lIllre White Spruce i 'I" Pin('! ']3- k Ilml, 1\lechan-' 011 k~- I trees "i 

ture and " I I ! 1p , II Ilr d { '. I a T t 111 j 
o 

pille. HI( - t moth ,ncc( c IlIJhid roun - , • I~n gnl! ,0 a I :::l 
rabbit wc('\·11 " worm " seale h('ad ~ , IIlJlIry " tz:l 

I bor('r:5 ru_t i ~ 
-------------------------:~--- !---- '1l 

t:" 
Percellt i Percent j Pc;rc('l/t ; Percent ! Percellt Percellt Percellt l Percellt i Percellt 1 Percellt I Percent II' N1I111bcr >­

Purl' jlu:k pine , _____ _ 
I,': 

~ 100 I 1 1 2,\ I I 22 I 0 0 I 24 19 I Hi '10",' 42H ..,
Jlll·k-8eolch pin(', ___ _ 48 1 I ]5 0 2(i i 0 0 ! 30 l(i I 10 98 I 372 
.fllck-white pille. ____ _ ~5.t 0 ' !.! I 7 48 I 0 0 I 10 20 i 11 10.51 484
Jilek-red pille. ______ _ -51 I 2 I 2 I 3 49 I 0 0 I 1(i 1(i I 11 99 882 o 

tit 1 t 
lire W 11 e pllle. ____ , w] ' I '(' I o3 .. 75 1,889

While-n'd pill!'. _._.; 57 I 10 1 'I/j ; {) 0 • 3 5 7 15 80 347 
White-jul'k piJ1(, ___ .1 -I(i 30 I 2·1 I .J 0 i ]0 10 0 !) I o 93 -II!.! 

5a 
I ' i ' 

I 

JOO I !) I '12 1 J 0 0 l' 1 41' 0 9 I Z 

Pure red pi lie _•• _•• .! 100 10 I 5 I 1 2 I 0 0 I 0 5 I 0, 23 3,102 ~ 
t'.l

]{ed-~ddte pille_. - - - _j 43 10 4 0 0 0 0 I 2 5 o 21 259 
t:"]~cd-Jllek 1>1I1e-------1 4!) 10 I 3 Ii 0 1 I 0 0 i 0 10 I o ; 24 845 >­Hed-Scotch Pine _____ j 50 1 I 0 0 2 i 0 0 I 0 9 i o 12 109 ~ 

, , I 1 
]>ure l:5eoteh pille ___ _ 100 I 2 I ]6 i 21 33 : 0 0 1 1 f) ! I) 

.) 

, 
, 

91 95,1 
l::'l'otch-jllCk pille- .... -I 52 f 3 I 14 I 0 I 33 I 0 O! 3 24 71),· 410 

~ 

:- jt:lcotch-red pil1f;' _____ _ 105 
I ! t'.l 

50 I o I 71 I 0 121 0 0 I 0 ]7 iJ I 109 ! 
C/2 

I 1'igur('s on injury refer only to first-nllmed specie;; .in mixt.ure. 
2 These insect,; normally attllck trees only aner they ha.ve been seriollsly weakened by some other cause. 
3 :I II ;;01110 cases a single tree received more than one type of injury. Therefore, the total may be more thllll 100 percent. 

~ 
~ 
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11·t,~: \ ::f!\1',:1~'11:11 ~:~'\,·d I't'd illlii \\:;4,. P',f:P 1'1aldat.,1H llt"at' :\lIll ... \pu,
,rl" 1:. L~ 'I .~. \ll"\'\' ,tf ...;tttll·II~;ll,·~{':"~ :~l ~t';II''''' :tl'''-1' 1,J;t;ltiU:..!. 

\\'1.1., !_,'" ,:1- a \,j\\,'[, !!1()1\lh ['ai" ;Lt,( -'IIII\'II hal 1111I1!'t-)' '1II'1i,'al 
1:,'11, ./. ..,'- tl, •• , j:l,.j, )':!:I' !.!I"\I!Il!.!' ill lr.l:\lttl'p \\1111 ;1. TLi, dilll-" 
~ l.~'p '". !.!!t':tt.t1' '~i IjU'f,;~",j4lrf i:l1-}... tH1U\. 

1,: !!\","I":t 1• \\:"II'l'll:l' _~:H\\_ 1l11l['1' Jl l'd,' tll:lll d,",- n,d 1'11H' !,!TIII\ • 

1.,:': ' !J. \' d.' \\ II h 11. ('-1"" ,.11.\ 1'1":1; 111"'1 :1-. \\"ltllt' 1111It. ai-II 
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FOREST PLA..'lTATIONS IN THE LAKEI STATES 

suffers mora injury than the jack pine associated with it, if injuries 
from tip moths, mechanical breakage, pine-ouk rnst, and boral's are 
excapted, 

ned Pine 

Pure-planted reel pine does not differ significantly in growth, sur­
\·ival, 01' development from red pine plunted in mixture with eastern 
white 01' Scotch pine, It does differ sig-nificantlyht growth from that 
planted in mixture with' jack pine, Since there IS no real difference 
in soil, the poorer growth apparently reflects some aspect of the inter­
uction of the two species, 

ned pilH~ on thn whole showsl'ellltively little injury whether in pure 
01' mixed plantations, It sufferil slightly less injury, especially from 
~'nbbits, in mixt:ul'C with Scotch pine than in any othel' type of plaut­
11FT, 

l{(ld pine exhibits somewhat better growth and sllrvival than east­
Pl'n white pine, and poorer gL'owth and slIrvival than Scotch pine 
(slightly) Ilnd jnek pllle (considerably) grown in mixture with It, 

Scotch Pine 

In pure plantations, Scotch pille shows no significant difference 
in. growth, dl'n'loplIlent, 01.' surviva I fl'om that planted in mixture 
with red, 01' jack pines, with one exception: grown:in mixture with 
jack pinl') it dors have significantly poorer height growth, 

• 
Rcotch pine gl'own in pure stands is Yery similar to that grown in 

mixtul'l', with jaek pine in degree and type of injUl'Y, although pure- ' 
planted Scotch pine hns notiecnbly more spruce-budwol'l11 chunage !md 
Ipss mechanical injury, In .mixture with red pine, Scotch pine ex­
hibits dec'iclNlly heavier wcevil damage and less tip moth injury, 

In comparison with its associates, Scotch pine has slightly better 
sl}l'vival tha~l either l'Nl 01' jack pille, slightly ~)ettel' growth th!m, red 
pn1(', and slIghtly pooter growth than Jack pIlle, From the lllJury 
~ttmdpoint, Scotch pine su n'ers consitlerably more damage than asso­
eiated red pinl', particularly from weevil. It is attacked in much the 
f!nme manul'l' as associated jack pine, the main difference being the 
mal'kedly heavier borer damage of the .latter, 

General 

At the prcsent stnge o'f de\'elopment, the Yal'iolls species show little 
dill'el'enc(\ in growth, sUl'\,jYnl, Ol' injury, whether they be grown pnre 
nt' in mixture. with the one exception that jack pine seems to lutve a 
detrimental effect on the growth of red, eastern white, 01' Scotch pine 
associated with it. Thismav be due to the fact that much of the 
planting has been dOlle on sites bettel' suited to jack pine thmi to the 
other tl1rcc species, Therc if'; some evidence that Seotch pine is good 
"bait" to plant with l'ed pine, since the Scotch pille showed the highest 
dl'g-ree of injury andl'cd pine the lowest 'when the two species were 
planted in mixture with ('Hell other, 

• 
, The value of mixed plnnting may be expected 1'0 show up more 
(It,finitelv later on in the life of the stand. Studies arc needed coyer­
bIg more :lpecies and a gn>atel' val'iety of conditions to bring out more 
t'leal'ly the advantages 01' disadvantages of. lnixed planting, Until 
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'" 
morc conclusive expel'iellcP is available, the gl'palest assm'a\1('c of suc­
cess in producing mixed plantations can be had by following Nature's 
guidallce, Table 7, p, 28, can be us~·d to select species for mixed as 
well ns pure planUltiolls, 

Size ami Age of Trees to Plunl 

After it has been detel'lni !lctl what killd Ol.' ki lIels of t)'(~l'S a rc to be 
planted on lllly givcn sitc, the size [illtl nge of plallting sloek l3 best 
8U ited to the C'ondi tions shou1ft be dceide<l. The eonsiclcl'ablc va l'ia­
tioll in dimensiolls of Heveml kinels of stoek is brought out ill table. 11, 

The llHtrked val'iations that ('an bl'-\H'odlleed in the size alld (le\'l~lop­
ment of eli/rcl'en!: kilH!H of stock \\'ithin the Hallie species lIIalw it posHi­
blc to meet highly vat'icd field conditiollS-:fl'OIll the 1II0Ht favol'llblc 
to the most sevet'e-raidy c('(lllomil'lI11y, Hecollllllcllciations of thc 
C'lasses of l-it:oC'k to USP 1I11(Iel' (,<HHlitioJl:o; typit-al ill the Lake States l\.l'e 
given -[ot' l-icvcl'al spe('ies in table 7, p, ~H, 

SEEUUNG ANIl THANSPllnENT STOCK COMPAnEIl 

Generally, IIndcl.' Lakc Atates conditions tl'llllsplant slot'k does better 
than seedling sh)C'k (fig, H), .\J11ong oldl'l' pirllltatiollH lI.Vcl'Ilging 2a 
years in age the sped ling Htol'k most ('0 111 1110Illy lIspd, 2-0, had an 
:lvemge SUl'\'i val of ;n ppl't'pnt, \\'hel'('as the best l'(,\)['pselltpcl trans­
planted sto('k. ~-2, had an lwet'agl' surd\'al of (iO pelt'l'lIl". :Expcd­
ments eOllrilletl'<l by the I..Ialw States FOl'cst· Expl'I.'illlent Station over 
a period of 10 yeal's on the Huron National Fol'!.'s!; have shown a, con­
sistcnt slIp('['iority of transplant ovel' sec(lling sloek fOl' l'ed, pastel'n 
white, nlHI Seoteit pines, 'When a -fll\'Ol'ablP season follows phll1ting, 
the c1i/l'cl'ellt'ps Ill·tWl'en the ('lass('s of si:o('k ill sUl'vival arc slight, 
IIslIftlly ]lot ()V('!' 0 Ot' 10 pPI'C'pnt, bllt whpl1 dl'OlIghts t\l1ci high tem­
lwratu rcs O('C'UI' the. di fl'l'l'l'l1t'PS bpl'oll1e IllI1C'h ILl'patel', Th is poi n t-, js 
ilillstl.'tlh,d in the tablllatiol1 that follows, in whi('h fil'st-year Slll'vivals 
on the HUI'OIl Natiollal FOI'('st, )[i('h" are given, 

FirsHlfllr 8I1r,,;/,0[ ([lCfCellt) 

End oJ 1989 I 8/11/ oJ 19~/; , 

Red pine: 8,)2 o. ' - - - .. ~ -, -- 27 
2, 1_ <-,- ~ "-- -.~--

·15 !)l 

Whitt' piliP: 
20 S(j2 0_ - - .. - - -­" 

2-\' 
0 ----_ ....... 

-
S4 95 


, 

Scot('h pinr; 
35 !l7 

2-1. . -_.... '" .. - (i0 05
2-~0_ - - - "' ......- ­~ 

~ ~ 

I r.'lIfllVomlJlp y(':LI' with S('\'l'r(' drou~ht and high i.('lIIpCl'IILUre::<, 

~ Favorable ypur, 


"'PI'PI'S n\'nil:lhll' 1'111' plaut-iug" 1'1'0111 IIl1r~t'I'ips III:lY Ill' I'I'UIII 1 !n ;; YI'III'S old, 01' 
O\(IPI', Usually t1u'j' :11'(' g"1'0\\,1I ill HPp(lhpds fol' 1, !!, 01' 1:1 ),(':11'>;, :11\(1 Ih(,II, it' nnt­
IISt.e] lit (l1l(,P [or fit'hl plalltillg, Bl't' tI':IIISpllllltt't1 in the 11111'>;("1'), lint! allo\\'p!l 1:0 
gl'o\\, 1 or :.! Yl'ilrs 1011;':(', ul'l'ol'e Iwillg set out. This transplanting lIIakes sturlliel' 
Ll'PCS with cOlJlllaet, uushy root syst(,lJIs. which al'e lJIore ll('sil'ahle fol' plallting; 
it 111;':0 iut'I'I!asl's the ('ost or thp "h)('\c ~'Ol'('st 1I111'st'ry I':t;ock i;:; known lIull will 
he l'et'err('(1 to ill this j)lIlJlkatiou ll~' a 1IU111('rical ~)';:;tt:m, the lir,,;t ti;':lIl'e I'clll'esent­
illg lllllllupr of Y<'IIl'1': ill till' :';P('IHIl'dH alHl the S(,COllll, 1l\1l1l1Jl'r of YPllrs tTans­
plautI'd, ~Phus, !!-,\'t'III',(lld se'.'llIin;.:;; arl' l'all(,t1 !!-O H!'I)(~k. aUd l-YPlll' seedliu;.:s 
tmnspiantt'll at thl' ('1\(1 ul' 1"IIt' lil'"t )'l':lr :llId gTlI\\'1I :! )'I':lI'S ill til(' \raJlsplaJlt 
IlCds Ill'(! Iqto\\'lI a;; 1, ~ Hlo('\" 

• 

'. 

.. 

• 
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'l'Al3fJl~ ll.-Arerage dimensions of l>iantin!J stock grolvn in Forest Sen'ice 'tnJl'series in the Lake States, by species 

Average gl'een 
wcight Top­ Top­ Diamcter at Basis,Sp('('i('s !llld clUR:; of sLock 	 root root base of stem treesratio ~ 	 ratio 3i , I 	 ":tTop I : Hoot 2 Top Root 	 o; I 	 ! ___________1 , j 1________ 	 ~ 


E':l 

W-	 I---! j---' 1 

1/1000! 1/64 AT-um­ .." 

Jaek pine: 	 illrliNi ; inches I Gramsl Grallls Grams I Grams inch i inch bcr 't! 
t" "I-O- - - - _.• _ - _ - - _.•. - • _ , 3. 1 j !). 0 1. ~8 I o. 57 2. (j O. 41 i O. 17 2. 4 8J 5 1,060

112-0 •• ___ ., ____ ._ ••. ___ : 4.4'/10.0 2.31 .·18 4.8 .70 . .17 4.1 88 (; 200 ~ 2-0 ____________ . _ • _____ . . 5. 8 8. 7 .1. 70 . 88 5. 3 I. 63 . 32 5. 1 122 8 3,4791-L ___ • _____ • _ _ _ ; 5. 0 ] L 5 9. 88 3. 40 2. 9 _______ • ____ • _ _ _ _ ______ • 15G 10 801-2__________ .•.. ______ 1 ]0.4 ]4.7 ]7.58 I 4.10 4.3\_______ .• ______________ _ 	 ~ ..... 
Hed pill(': ! 1 o 

]-0___ . _ . _____ • __ " ! 1. 1 i 5. G . 28 . 09 3. ] . ] 3 . 04 3. 2 Z 
202 13 100 

853 w
40 I 3 

3-0______ . I 7.5 8.3 9.15 L 33 6.9 2.99 .4G G.5 ] 50 10 610 Z 
]-1.. __ .... ! 2.0 11.2 2.17 .94 2.a 1.]0 .44 2.5 91 (i 1,321 

2-0._____ .. ______ . _ .1 2.7 ' 9. 1 2. 4, 7 . G9 3. 6 • 94 . 2,,G 3. 6 87 () 2,304 .... 

8
1-2__ .. .•.. . __ ! 5.] I1 13. (j 10.17 2.:?5 4.5 5.111 1.10 4.6 156 10 154 1:0
2-L__ •••...• -'1 4.0 ]3.1 5.73 2.13 2.7 2.M .89 2.9 131 8 1,909 E':l 
2-2. ___ ._. __ . ____ •. __ i i.] 1 14.9 16.5i 3.91 4.2 i.8n 1.92 4.1 195 12 636 t"'3-L___ •.•. _..••. ______ i.6) 13. I 8.68 3.91 2.2 4.13 1.29 3.2 1()6 11 40 >I 

t;r, 
2-0_. ____ . _ . __ _ _ _ _ _ _ _! 2. 4 9. i 1. 31 t;l

Ea~l(,1"Il white pille: : I' 
.64 2. 0 .54 .25 2.2 83 5 1,750a-o____ .... -._. _____ .. _l G.41 S.8 4.72 1.32 3. (j 1. 4.1 .41 3. 4 117 7 430 w . ,

.1-L____ . ___ ._______ .. \ 2.0 11.3 1.34 .96 1.4 .62 j .44 1.4 86 6 814 ~ 1-2__ ••• ______ .... ____ •.. 1 5.01 15.9 5.29 3. 52 1.5 2.14 1. 0·1 2.1 125 8 140 8
1-3______________ • _____ .i 11. 5 14. 0 IS. 59 	 t;:J8.50 2.2 G. 49 2.59 2.5 230 15 40 w2-1_____________________ j 3.8, 13.2 3.41 2. 05 1.7 1. 40 .82 1.7 lIS 8 1,001
2-2_____________________ 6.9\ 15.9 8. i5 3.56 2. 5 3.49 1. 40 2.5 162 10 26;; 
2-3_____________________ Iii. 3 I 14. r 3~. 57 16.80 2.3 11. 05 4.16 2.7 292 19 303-1.____________________ • 7.1 14. I v.87 4.38 1.3 1. GS .92 1. S 152 10 30 ..

Sea footnotes nt eml Qf table. 
I.j:. 

"""" 

': .', 
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'l'ABLE n.-Average dimensions OflJlanti'ng stock grown in Forest Senrice 1Lur.'~eries i1~ the Lake States, by species-Continued ~ f' 

Ave'=g'e~~ng,~~ '1' -~~:::'~;~~~~:n I Ayerage dry 
weIght I Top- we]'ght 

trl 

Diameter at Basis,
Species and class of sLock ---_-~- ..,-I root root base of stem trccs ~ I Iratio 3 I ratio 3Top I Hoo!' 2 Top Hopt ! Top HootI ~ ..._____.._~ _ ..._J __ ...~.__._.I._~__ ,· __ I__ t"' 

I" I::d 
1/1000 1/64 Num- g

Scotch pine: . fll(,hes Inch~8 Grams IGrams I Grams Grams inch incit ber 
2-0. __ .......... _.. .I 2.. 9 8.8 1. 76 l .50 3.1 .79 .24 3. 3 95 6 558 ~ 
1-1.............. _I 3.2 11.·1 2.fl7 l.30 2.] 1.09 .51 2. 1 114 7 358 
2-L..........., '1.3 ]2.0 a.91 1.80 2.2 L8G .87 2.1 125 8 367 ~ 

White I'Pl'ucc: .....
2-0•• _____ • ___ ••• _._. 3. 5 7. I) l. 58 44 3. G .76 .19 4.0 98 G 150 o a-o________ . .. .... . 2. :~5 : 88 .87 3. 5 7 .... _ _ 5. 0 9. 3 2. 7 . 25 113 990 
2-L ..... _... . ..... ,. • 4. 5 9. 4 a. 09 1. 2'1 '>_. D- .94 .29 3. 2 117 7 150 
2-2......... •.... .. G. fl 13. I 10.00 4.05 '>_. D- 197 13 80 ~ G. 1 j 1. U 4.04 2.48 1.0 138 9 300 --"rtg"I---;:gg"I----Ft-

o 

NoJ~~';I;I71~;e::~: ~.. ""'" :1 8.6 9. G 19. G2 9.15 2.2 2GB ]7 60 ~ 

t::l
2···0._ ....... . 2. (i 7. S .92 .32 2.9 I .48 1 3.7 97 G 100 trl
. 13 
3-0.. .. 8.3 10.5 8.28 1. 93 4.3 3.02 .83 3. 6 150 10 100 
2-4 ........ . 11. G 7.5 32. 03 8.41 3.8\. . ........... ,. 275 18 30 ~ 

3-1. •.• __ •. '" . 6.1 14. 1 5.09 3. 70 1. 4. 2. Hi I 1. 27 1.7 142 9 250 
3-2.. . ....... . G.O 12. 4 17.00 , 5. 13 3.3 j' .. \ .... ___ ••. , .,,_ •••• 162 10 30 ~ 

Black spruce: 1 
2-0.__ • _ G.7 5.8 G.44 2. Ga 2.4 I 14.4 9 20 

> o 
::t'2-] ....... , ... 10.4 9.3 13. OG 7. 06 1. 8 1 i 227 15 30 .... 

oNorthern white-cedar: 

.2-0._ .• "" • __ •••• _••.. 3.0 
II '> 7 i 7.75 l 1.90 I 4. 1 i:. I .)- .. _ 48 3 20 g

3-2._. ___ .. )0: 9 I 18.79 I 2.9 _ ... 209 13 >-37.3 G. 38 30 c:: 
::t' 
trl 

• 
 4 .. " 
'. • •• 
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EU::itcrJ) hemlock: 
3~-] ~"'''_ 0. J 7. 4 I ,1 OJ 2. 85 1." 1 }l(j I 7 40 

SlIgllr lI1i1jl!('" 
10.• 2. 9 Ii. <1 j 1. 85 1. 01 1. 1 I - 100 II 6 30 a·o,,_ S. 7 ]3. '1 I 2. 3(i 5. 5:1 • 4 1__ . ; " 202]a 280 

11!lci;: (,1m: 
2!fO~ __ 7. !) !L °1 (i. 00 10. 08 . 6 180 12 30 

nlls,~wood : 
2-0_.,. __ ._. ~ 4,.8 7.7! 1.54 5.04 I .3 I.- I 283 18 30

!\or(hern I'{,(,j [)nk: ~ 
1 0 .. 5. 5 }O. 7, 1. 00 5. ao . 2 , .. L.. 183 ] 2 00 rn 

1-3Yellow bilTh: I i I 
]-0 .. 3. S ' fl. 1 L 53 . no 2. 0 I <> ] 00 () 80.,; ~ 2-0 .. JO.2: 9.0 2.3·} 2.a4 1.0 .... ·, .....1. . ]88 12 503-0. __ __ ~ J9"j J2.7 8.35 5.91 J.4 1•. "'," ... 1 .. 260 17 260 z I,White Ilsh: :21...:0 1<l.Ci n.o 2.40 1.22 2.0,1 •..1 --I ]00 7 80 ~2-0._,_ . H.7 10.8 ,J.!!5 5.!!7 .81'1 j" ,_ .. ",' 186 12 30 o

BllLck )OClIlit: Z'! ' 1-0 rnW.S H.2 8.18 2.51 3.31 ! ",--",1 ]73 11 30 
s:11.--.--

I LC'lIp;tlt to tip of t:crrniuoJ J Jlld. 

2 BmlCd 011 root" of stock unavoidubly modified by f;tllndardnul'$ery Jift.ing pl'Ileiice. 

3 This vulue isobtnined by dividing the weight of the top (parL nbove ground) of the tree by that of the root. lL provides nn index of ~ 


stock balance. t' 
>­
li"l 
t;l 
rn 
~ 
~ 
rn 

., 

~ 
~ 
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.Alt()t1I1~n;tt'ikillgil1l1stl'ation ofthe dilrerell('PH ill slIr\'ival of \'IIL'ioIlS 
classes of stock was flll'nishl'd by pxpeL'im('ntn 1planti I1gs on Ihe HUl'on • 
Natiolllli Fol'Pst. At the ('lose of ID~~(i, the most sevel'C dt'ollght year 
on recoL'd ill that lOCIllity, r('d pille planted in tl1(l fall of 1D:1;; showed 
the following s\ll.'\'i\'(lI:4: 1-0 sloek, 5 percellt; ~-(), l·l pel'('Pllt; 1-1, 18 
PPJ'('Pllt; ~·-L :If) [ll'I'C'ent: and ~-2, JH. peL'c'ent. 

•
F-3B9097 

IfrUl'la; U.-NillP ~'l'al's IInl'l' plHlltill~ 11('111' 'l'omaha\\'I" Wis" :!-2 \'t'(I11illc (I<'ft) 
shilw('d n;i-pl'I'('Pili Sll 1'1' iI'al IIlIIl 1111 IIn'l'age IWi;,:ilt of 1!! to 1-1 Ih~t, !!-O I'l'tI 

pllll' [l'ight) shol\'('d GO· to 70-lli'I'('Pllt /'illl'\:i\,IIL alld au a n'l'age height or 
·1 to 7 ('('pt, 

Although the main adnllltagl' of tl'an"plallts lies inlwtt:C1.' slIl'vi\'al, 
th('y also make, IIHH'(' I'npid growth than sCl,(llillgs dllring the ear'ly 
yeal's following plant illg, .\ stully of ('xpcL'inwllhtl plalltatiolls on 
the 1I111'on National FO\'(I~t· :;hOWl'([ that :3 ypar's afll'r' plallting, 2-1 
I'l'd pille had grown "ignilieanily 1I10r'('. than 2-0 r'(~{[ pirie plantf'd on 
till' ~mml' arCa;:; Cil") , Height" of ditl'N'pnt ('lasses of reel pine stoek 011 
the HUl'oll XationalFOl'pgt J years aftl'l' planting wc\'(': 15 inc\H's fo\' 
1-0 "cNILings, :Wirwhl'S fol' 2-0, :21 inch('s Tor 1-1 tr'ansplallt", and 27 
illchps fot' ~~l. Fifteen ,Year;:; aft(,l' plantin!!, howc\'er" tlIl'I'C \\'l'l'e no 
signifiPHn( <1ill'(,I'('n('PS in lwight \)l'lwe(,11 th(' different ('lasses of s(o('\c 

D('!:;pit(' tlte fact that the diffl'I'l'neeg in height \wtwecn classes of 
:;(o('k mily \)('('OIl1P of little mOlllPnt aftl'L' 10 01' \;; ,Yl'lll'g, the greatPl' 
initial height and 1I100'l' rapid mh' of !!I'()\\,th 1'01' thp fir'"t i'pw ,Y('aI'S 
aftN' planting of tile l\'an"plant" gin'S titPll1 a con"idl'l'able Hllvantagc 
\\'1 1(\ I'e, th('I'(, is dangf'l' of slI1otllPl'illg 1'1'0111 hanlwoo(\ ll'af Jittpl' or 
ov('rtopping of low comppting \'PI!l'tntion. Th(' advantage of tile 
transplant stoek O\'('t' sN'(lIing si<)('k lies not only in gl'l'ater' Iwight 
,[!l'owth, hut also ill gr'PH t('1' root gl'owth, as shown by studies made 011 
the Nicolet. National FMl'"t in "\Yiseollsin (70), •Fuder otheL' Bite cOllditions. 11o\\'l'\'('r, the tr:tmipla lit stock has eon­
tinued to 11llYC all a<lyantagc oyer th(\. s(,NlIing stoek for many years, 
In experiments with planting stoek of different l'1asse::: at the Cloquet 
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Station :in J1orthcL'll Minnesota (J6) 2-2 stock of ea:;tel'n white and 
1'(>(1 pille had highPl' percentages of the (ref'S alin', than other classes, 
TlH.' growth of the, 2-:2 stock was nl:;o ~l'eate:5t, ilnd the slIpl'I'iority ill 
both gl'owth and SlIl·\,j \'al was 111 a intained £01' the fil'st 10 yeal'S after 
planti~;g, Thi:'l tmnsplallt SLoe};: (2-:n of easlL'l'1\ white and I'ed pine 
ga\'p beUPI' results whell plantl'd (1) IInd!'I' stands of ja('k pine of 
diil't'rl'llt Hiz('::; and Ih'll:5itil's, (~) on ('ul-on'l' bal'I'PII sill'S, (a) where 
sWl'eU'PI'n COI'nlNl the pl'pdolllinatillg' t'()\'PI" and (·b) ill the thick 
brush, In anofh('I' sel'il's of (,x[ll'I'iml)nl~ (,!n, olJ~"ITl'd .) Y(':LI's aJt('I' 
planting, til(' slIl:\'iml of trallsplants was slightly 111'11'1'1' than that of 
sN'dlings tlnd the gl'owth was nHIl'kl'dly gl'l·:ltl .. ·. 

AWwugh tlll'l'l' is ahundant (,\'idL'II(',' that lIndl'1' Lake Sl:ah's con­
ditions tl'Hnsplant sloe!\: gin's bl'tlel' sUl'\'i\'al and \J('t!PI' initial growth 
than sl~('dling sto('k, Iltl' t'n('\or of ('o:-t 1I11lS!: bl' ('oll:;idpl'c(\ bdol'(} llefi­
nitco l'P(,Olllllll'lIdatiolls art' madt', 1<'01' illstalH'C'. :!··l ~to('k gl'l'll'mlly 
('OBi:; frolll tlll'('l' lo fin' tinlPs a~ llIul'h aB :!-U Blod\:. If 'f'a\'ol'able 
l'OIHlitiollB of' di lila ll' and ('olll(letition ('ollld he aSBIll'l'd. t1Wll ordinary 
s('(I(llill~ slock ('oull! lw llsed SllCTl';;sfu I1)-, ~1l('\1 aBBlll'am'l' is impos­
sibIl'. nf. {,Olll'St', III thp t!l'(,Hd(' 1D2/-!W. ('Xtl'l'IlWI\' unt'a\'Ol'a.ble ('li­
IIllllie ('onditiolH; jll'p\'ailt't! tllll'ill!! Bt'\'('L'al YC'HI'S. "1\t tltt' pnd of the 
ihird )'l'lll' a.ftt' I' I'BtabliBhllH,'llt. l'XI)\'I'illll'ntal planting on Ill('. lIul'on 
Xatiollal FOI'l'si Il'ad to t hl' {'ont'llI:-ioll t Itat IIndl'l' til(' 11101'(\ dil1iClllt 
\'olHI ilions l'xisti lIg ill till' 10\\'1'1' )( it'h i!!a II sand plai n~, I.'NiHIls with 
~ J l'p(1 pilll' \\'PI',' sllf1i('i('IIII,r sll(lPI'iol' to those obtaint'd with 2-0 rl'd 
pilll' t·o jlli'iti fy it:;: ('oSt (/in. 

ST()(:K SI'''XIFICATIONS 

nifl'(,I'(~llt ellli'iH'S or S!(l('k gl'OWll in a singlll Sl'aBOIl ill n given nUl'scr'y 
be';n' lL (,('I'taill sizp 1'l'lnt.iol1 to eat'll otltl'I', that is, :!-J 1'('(1 pilllllllllY he 
l'Xllf,(·tl't! to Ita \"l' n t11 iekl'I'. ta Ill'l' stPl1l. a IOllgl'I·. III Ol'C' fibl'OllS Toot, 
and gl'pulpl' WPi!!ht than :!··ol'pd piliP, Howl'\'!'I" thPI'l\is ;ll4l'('at deal 
of' Ylll'iatioll ill tIl(' Salll(' kind of :-:to('k }>I'o(\ll('('d 'frOl1l 1I11I'S('I'Y hI llUl'­
:-;('1',\' HII(1 !'t'OIll ),l'nl' to ,n':1l' (fig-. lll), It i:-: Ill'('p;;sal',\', !hpI'pfol'p, 1'0 s('t 

A 

F 345915, 3BW,4 

""t.!'lth III. ~I'!'llIill~" ),';1'1111'11 :II IllItiunal fun',.[ 11111'';1''',1' 11('111' Hhilll'l:lIIIIl'I', ,,'i,;,: 
I, Thl'Pl' ~I'lld(',; (If ;~(I 1\ Ilill' "111'\1,'(1 ':I"',,lIill,L:"; :4II/J\I'ill),'; gl'(':ll \':lI'i:lt.ioli ill 

dl'\('IUIIIIll'1I1 or :4['l('k; II, lhl'p(' pail'''; of tYf1il'al ,;,'I'dling;.;. frlJln Ipn io I'i~ht', "I' 
1 II, II:! Il. :tltd :! II jUdi: pillf', 1J:1II'kg'l'lIl\lId: '·il1('h ';'1l1:1I'(,1',) 
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up certain standurds or specifications for gt'ading l1msery stock ac­
cording to sizu and development in order that recommendations may 
be more specific and aCClll'l'lte. 

1Yhile many tests comparing class('s of stock 1l!lYe been made. ill •
the Lnke Stutes, yery few tests of difl'erent stock grades have been 
mllde. 'rhe Lake Stat('s Fot'est Expedment Station mac1(', tests on 
the Superior National Forest in )(jnnesota and the NiC'olet National 
Forest in 1Yiseonsin in which 2-0 red pine WIIS gmded into large, 
medium, and small classes. These h'sts showed that thel'e. was little. 
difl'et'en('c in first-year sUl'vi\'al \)etW(lell the large. !lml medium classes, ..
and that fit'st-Y(,!ll' survival for the Sl11itll class was definHely })OOl·cr. 
Simil!ll' results Wet'e obtained for sevct'itl species~spec'ially marked 
in jack pin('-in tests made Oil- th<l Chippewa National Forest in 
Minnesota, . 

Although thel'e is not yt't slIflkiel\t experimental evjdene(} to Jll'ovic1(\ 
a conclusiy(> basis :tOt· stot'k ~rHdil1~ in the Lnke 8tat('s. a stal't has 
been made for most o:t the ehsses clf stock inelllded in table 7. On 
the basis of flyailable tests and eXpel'ieHee. the IJnke States l!'orest 
Experim(>nt Station has d(>\'elopNl a ~et of si:uH1Ill'Cls for planting. 
sto('k to bn llsNl in the Lake StatC's (table 12). This is n goal nursel'Y 

TABLE .F2.-Sll{J{Jcsled grading Sll('('ijicatio)!s /01' ('onilaous lJZanlin{J 
,~t(J('''' in tll(' Lake ,States, by sped/'8 and cZass olsloo1.: 

Hpp~h':i and das,.; of 
,~(o('k 

Jack pitH':
1,,0 

2-0 


H('d pill!': 
2 0 
30 
2 -1 
12 
2<,2 

East!'rn \1 bill' I iw': 
20 
3-0 
2-1 
1.-2 
2~~2 . 


White sprll('(': 

2-2._.~ 

X orwllY SPl'll(','; 
2--2""". _.. 

Al"('pptllble grndp I Premium gradp I 

,L"Il"lh 
• ;41('[1\ di- ___~~_~ ~t('111 di- i 

allll'l('r 
Tllp z 

-~,",,--

16 .1 illch I II~JH's 
;) 2\2 : 
i 3}l i 

;) 2~! l 

Ii ·1 
li 3 
H ! '\ 

10 5 

2 t,:; ,5 
(j ,I 
7 3 
S ·1 
S () 

i () 

i (j 

I ;\\inillltllll vnlue,.; for till' ~rullp Iln' ~in'l1. 

lunele!' 
Hoot 
-_." ~-----~~ -
IlIclt(s _~~. inr~ . 

S I 
g, 10 

i 

S I S 
!) 
H~ I 

10~i 12S t 
S i 
S , 8 
B !l 
S 10 
H 11 

S U 

S U 

Length • 
Top~ I Hoot 

I/lcltl:s 

!
Inches 

.[ 10 

Ii 10 


.10,1 II (j 10 
(j '. 10 

7 LO
i 


S LO 


-1 10 
(j 10 

(j 10 

(j 10 

Si 10 


8 l 10 


8 ; 
 10 

Tr('(''; /lot 1lI('('lill~ thl" Ilecppt nbl(' 
standard;; shouhl ht, ('u1\('(\. If d(,,,if'{'d, til(' prPlllilllll ~rad(' IH'P(\ not Ill' s()r(pcl 
Ollt, hut ordinaril,l' tr!'p,; fallinu; into the premiulll ~rnd(' (,Illl bl' 1I,wd in pillel' of 
ncceptnblp t(res of tIl\' Ilcoxl hiU;hP51 elm;,.; for II U;in'11 ,;pl't'il'';. It j,; 1IIHI('r;;(oorl, 
of course, (hill nn)' In'l'S lI';P(\ fllr p1:mtin~ 1lI11,;luot ollly 111('('\ the abo\'(' ';IH'('ifil'll­ •tiom; for "Lr,(', hilt Ulll:.;( also hr' lhdfty, ';ollnti, nIH! dOrlllllllL or Henrly so. 

2 Length to tip of tl'rllliual hud. 
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managcrs ;:;hollld stl'iYC to attain. A modification of those standards 
i;:; in lISC. nt the IIntional forC'st Hllt'Sl't'lcs of (he region. 

'frees with 12- to 15-im:h tops arc preferred for machine planting. 

USE OF WILDLINGS 

Successful plantations of red and eastern white pine ha,\'e been 
~stablishcd by digging natural sC'eLilings and resetting thelll on the 
plantiJlg site. Ex[)('rlments with wild stork at the Cloquct Station 
gaTc reasonably goo(l results. although not as good as with nursery 
stock. Onlinlll'ily the wild. se('(liing:o; at'c not easy to find in large 
quanti.ties, MOI·po\'el'. they IUI\'P tl Spal'SN' root system and are less 
Ek('ly to 511('('c('(1 than thosc gl'Own in 1l1l1'SCri('S. Unless they can be 
dug in spare time lll' w}tllllut int'l1l'l'ing special cost for labor, they 
are usually marc eXIWmH\'l' than stock pUl'I:'hased from the State llurs­
el'it's.. If 'wild sl'l'Cllings at'l' uscd, they should not be oYer S inches 
high i hu'gC'r ones al'C \('8S likely to snn'j\,c tl'ansplanting. 

How to Plant 

CAnE AND HANDLING OF PLANTING STOCK 

Sinc'c plnnting has little chance of snccess if stock in poor condition 
i$ lls('d, th(1, im PQdance of propel' ca l'e and ha 11(11 ing of stock from the 
time it: is lifted in the nursery until it is set out ill the field can scarcely 
be Oy(>remphasizec1. The planter should hllYC assurance that the trees 
he 1'e(,l'i\'e(\ haTe not been allowed to dL',Y out in the lifting and pack­
ing proceRses, and that nndersiz(>c1, injllrl:'d, or unthrifty stock JU1S 
b(,(,ll run('d out, S1n('(' t]wse are properly nursery practices they are 
not disC'tls::;ed in ful'thel' detail in this pnbliea tion. 

Tl'ansporllllion 

Becflllsl' it is neC'esslU'Y to g('t trees to the planting s.ite before they 
cll'}, out. tlwy should be'ship'ped by some rapid means, snch as truck 
Ol' l'xlw(>ss: freight onlinari I,v is too slow. 'Vhere trucks are Ilsed 
it i:-l Ot'tt'll possible f:o haul stoek dil'Cctl.... from the 11Ul'sery to the plant­
ing site withont any intel'lllC(linte handling. 

If sto('k is shipped by ('XIH'(,SS. the f~)llowing n~quil'ements must be 
met: (1) Sto('k containers must be sllflicil'lltiV substantial to withstand 
onlinnl'Y handling; (:2) ('rntl'~ OL' balI'S llIust not: h(' wet on the outside 
and no pmls of w~res, w}lil'h I,Hight tC'lU' tlH' ('()\'I'ring a!' otl,H.'r shir.­
lU('lltS. ;;holt III pl'O]l'd; (.3) r,;h I Pl1ll'lIh,; must UI:' markNl "penshable"; 
(,~) 11ll1'Sl'I'." inspeetion ta,!:.,,,, must hl' tlttaehed to shipnH'lll:-l consigned 
to an." Statl' requiring 511t'1l in;;pel'tion, In !'ol'mal ion Oil inspedion 
l'eql1il'PllH'lIt;; is gin·n on pag(' l!)G ill till' appelldix, 

Curc of Slock in Ihe Ficld 

1YlH'n sto('k is re('(>ind in th(1 fil'ld. wlH'thl'1' it 1w at a planting camp 
or nt th£> phlnting silt'. it ~llOllld 1>1' stol'('d in II (,(101, shaded spot amI 
kept w('1l ll\()i~tell(·(l. Onlinal'il,V, n t('Hl]lOl'al'Y :-:hl'itel' C'o\'(>L'ed with 
eanV!lS, blll'la p. Ot' brllsh is sat i::;\';t(·tOI'Y fot' slleh short-time storage. 
The bah's Ot' ('rai(l:; should br ;;() ;:;tnek('d that ail' ('an cil'culate ft'eely
b('tw(,1'11 1:11pm, 

It is IH'('I'~~al'Y to pl'otpd t!'l'l'S !lot onl\, from dL'V.iIW but also from 
f'n'pzillg, For i his pmpo:;('. antl also to 'aid in l'etitr(lillg growth late 
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in the> sp1"ing, it is lld\'isahh~ at planting ('ullll):; 10 ham eht'aply ('on­
struded lIndcrgTt)llnd ee11lm; ill whieh good :Ill' eireulatioll is possibh~ 
amlin whi('h tCI1l pl'l'alu res b('( WN'n a~{} and ·1.3" F. lila), be> lila inla i llNl. 

As :far as possible, planting slo('k should be delin'n'd fronl thl} nur­
ser)' at :fn~qlll'lli ('llough inlen'als so thut nOI1(, of it need bCI stored 
.in tll(' field :for more than a few {Ill rs. Ilo\\'l'·\'('l', lIlrfol'eSeCll eil'eu\ll­
stal1('CH, sueh as dey Pl't'io<iH, IIIU;l'iu;Olmblc rr('('l'.('s. I'orest fires, eie., 
o(,(,llsiollnlly maI\:(l it IIl'el'l-iSitl'Y to illt('ITllpt I Ill' planting opel'ation :for 
seYet'al (lays, wl'l'ks, 01' ('\'('11 Illltil till' followillg S('aSOll. In Rlleh ('aSeH 
t1ll1 Il'(I(l8 II1l1sl1w ht'l'It'd in, 'l'his prO('(I;:iS shollld bl'llIllldlt'd \'et~y (1:\I'e­
fulh'. as follow;:;: 

1.- In Jlloist, PHsily \\'01'1((1(\ soil exposed lwilh"I' 10 1'1111 sUlllight 1\01' 
to I'x('(lssh'('. ('old, dig a sha no\\' 11'l'Il('h 1 10 P ~ I'('('t d('('p, d('Pl'lIdill~ 
011 tll(l. si:l.l' of the stock, with ()1l(, sille slopillg ahou( ~()" to ·WO, 11' 
na tt1I';t'\ sh('ltl'I'is lal'ki n~, SOIlll' SOl'! of tC'1ll pOl'a I'y hl'IISh, ('a 11 va~, 01.' 

blll'ltl p slw\tpl' sholl 1<1 Ill' pl'o\·id('(l. 
~, PIIII.'(' t.Il(' t I'('l'::; agains! th~ slopillg sidl' or I h(1 tr'I'Ilt'h. wit h llll'ir 

tops PI:ojpl'l Ing ahm'(1 gl'olilHI ::;ltght I)' Ips;.; than wlwlI Ihey HI (H.Hlill the 
1I11I'l'iN',\'. Can' III1Ist l)(' lalH'I\ to pl;I('(' tlll'11l Iwith!'I' too high 1101' too 
lo\\', To JlI'('\'PIIl' hl'atillg", IIJ(I tTN'S shollid 1)(' in a ]a),(,I' 1101: llIon' 
than:! jlldll'S (hi('k. Thp longe'l' it is ('x1>(.'('I('(l to kN'Jl tlw. (TN'S 
hCI'I(,(\ in, til(' I hillll\'I' :-llOlIld h(' thl' la,\'I'I'. 11' tht' ITN'!,; aI'{' to l'l'llltlin 
ill this ('onditill11 1ll01'(I than a \\'(,l'k, it is lJPst to plal'(1 {he'm ill a layel' 
111(' III il'kJl(',ss 0 f a si Ilg11' 11'('(', . , 

:1.•\ laYl'I' of JlIoist soil :J 01' .,. ilH'III.'s (hiek ,shollld he' rtat'kp(l against, 
L1ll' .roots, ~\ not!H'1.' 1'(\\\' of ll'\~('s is Own pla('('d aga i list till.' IWW soi I 
slll'fa('eund thc' PI'()~'l'SS I'l'\ll'tltp(i al'i nltlny tillll's as is 1~('('eSS[l1'~' to ae­
('ollimodaip thl' nnltlabl(' stock. If onh' OIW la"<'I' of slot'k IS to be 
hN' I {'(I in. It la,\'l'I' of PHI'th Ii itH'It('S 01' iilOl'(' (hil'1\: shollltl be packl,d 
agai nst thp 1'00ts. 

,/. 'rltt', l\l'l'lillg-in beds sholll<l Ill' kl'pt 11IolIl'l'aiely lI1oist. 
;;, '1'11(, soil of' lit!' bl'<is should 1)(' kppt f1'01l1 fl'l'Pl'.ill" by IlIlIkhing 

11' lighlly with It.'a\'(l:; 01' i'll'a\\'. IIt'a".\' I11l1ll'hing i;apt to fa\,ol: 
h(~ating nnd IllOldillg of th!' 1.I'l'l':; alld shollld b(' a\·oided. 

I'ICEI',\IUN(; TilE GII()l'NU 1"01{ I'LANTING 

III pal'l:; of thp SOllth('I'1l ant! (,pnll'al SlateR it is possibh' II) phlllt 
S\I('('Pssflllly withollt. pl'ppal'ing fhl' soil 111 ndnllH'l'. III tlw. Lalw 
Stnl(ls. hmH"'(II" NII'I,\' II'ial-tlnd-('I'I'ol' ohs('I'\'al ions 111'0\'('(1 that fil'ld 
pllllll.ing without SOliI(' SOl't of gl'olllld prppal'al'ion IIslIal1y is wasil·d 
1.,11'00't, .\5 n nill'. it is lll'('('SSl\n' 10 allow at ]past ~ 0)' :~ Y('al'sfol' th(' 
plall\('(l II'Pl'S to p:-talJlilih llll'il' (:J\\,II I'oot::: well ('IHmgh to "('ompetC' SlIC­
(~()ssf:nlly \\'it1l10\\'('I' \'pgl'tatioll Sill'll as gl'ass('s.lwriJac'polls plants. alld 
low shrllbs. FIII'I'(l\\'in ff and ,s(';t\pill!! al'(' ('olllll1onh' Ilsl'd 1'01' this 
[lm'pos(" a llli (\WI'l' i:; SOII.(, PI'OIlI is(' th;;t I\('\\' IH'n \'Y tnil'S of plo\\'s will 
IWl'HI it sa tisl'net Ol'yl'lll'I'O\\'i n!! i 11 ~'Olll Pill'll t i \'(lly IwaY,\' hrllsh (fig. 11). 
Tn Ihi:; )'pgiotl plo\\'t'd f'lll'I'O\~'S g('n(lt'ally 11:1\'(1 ~i\'('n Irtlleh 111£11'1' sat1s­
fudOl',\' l'l';i\llis than hand-mac\(' s(';)lps. UN'pn\; 1'\'i(\(l11('(' inclieateH 
that <lisking tlll' ,soil has (,(,I'tnin a(lYantag<'s 0\'('1' both flll'l'owing and 
s('al ping. 

TIl(' l'plnti\'(' a!l"lIl1tngl':; or ~t'alpill~, rlll'I'O\\'ill~. and diskillg 
ilia,\' lip bt'onghl Ollt IJ,\' ('Olllpa I'i ng" t hell\, 

A"i{'alpill!l,-Il) It ('lin \J(' dOIl(' b,\' Iwnd l<tbol' witlt halHl tools; 
no Blll'cinl ma('II i lll'I'y 01.' JW:l\'Y t'f( II i [l1lH'llt 1S 1It'('dl'(I. l~) It ea II be' 

• 

.. 

• 


• 




I, l!l 

• 
Itt'l- ~';,~ l~' :!1'\" \'\1~ ~*Hh. .. " ... ttilllp~,,'.rdtt\\n Ill!! ... :ttHl 

Lt·!. \,\ f\~ f,lf ',~ ~,t It ... \'r'~ ! "1, ,h oJ ~pl'J,lt PI'.d. I:~) I,t 

11;' \\:, r( 1 ,1' ~'u\"l ,"< Hf'l:t "'t' lit 1'_·I~lP'-t fill 11"I\\J!1!.!. 01' 

(, ,t' "" '(IJ~'_ \\ I1P!.' l. l' h'lltl!.!J 'q.fl,\ (... illil rtlll!.dt fIJI' 

I • "I 't ,I•. ,;.!, ..... , "llh t!. ..I'" 1I1\ -II ~ill,jp"1 til ,'I " ... !l11I 

,,1 ' :; ' .. ' \ ,I" ! ,: ··'I"".j;...!t",: ~ 1'1I~I'" ~:1\t'" 
''I d;ltli ,'t't ... \\!.'!~) .... !};lt~ Il~ ~ :j,""ltu.\pd I'.' rqt'I'tl\'\iu~ til' 

• 
f 11)1»" 

f 1. r' t! .. L •. ~ , f!',,~~, !l"t HII ';\ .f!'O!",,. In ;J ~:.~llttll"VPII\\I·J- l'l';I\\Iur 1~1l\' 
H I fa I' 1,""1' IOff iLl' l .11 .,t"lt Iltt;· ... t ... .lit tlil l 1.,,1\(1 ~llIl" ..... 

I , I j [I 'I-Il"h •• 111"1" ,'II""'I!\ I' 111;111 ""'"lpill!! ill 1'1' 

;.! \';.:"! ,I \ •• "!lIj",1 11l!I, I~l \\1"'1"'1'1':11'11":", il 1':tIIIH'd()!H'nl 
"'" f .. ',!II, !" .. fw r!1"'./ tliI' ,'1>-1 "I' ,,';tll'"'~ I!III) ;11111 :11 :1 1,,\11'1' ,'lI ... t 

I' l ;.<), ,;':', ./"I,!,:.!, ",. I III' 1,1;11,1 <ll~ j.ll, 1- -11I1Jl\ifit'd 11l'[':Il1~I' 
" '" \,,' !,br".·]- Ilf rlll!"\1 fIll 1"\\' 1It:lli 1'11\\- IIi' "';lip" III' I() 

..," 1""1" 1 -I'" ! ~ !, d··k"./ :111';(-, 1-"011"\\- :11'\' :II-I, \':1-11'1' til i'ol 
.. ,,' , ! ;,1. ,1-,' "1"'1 '11 i.ll,·, \ I, 1"1i! I"'" ",L' ]'t'1J1Iil'l" 1111\1'11 Iv-- 1I1:t1l 

• I ',~ f ,'r .• ' .,.~ l t f ' !.! . 

,IJ II t,I'I";";I'''' t'I '111\ 'I'I '1 "" II fill"!' ,,11"1'11\ 1,1,\ tlmll I'llI' 
_ 1,1" )'I'''':.!, I~I 111'11111,,>11- h·ll'" Illillal ~1'1I\\11. 1,,\ 1'1'1'1' 

.' I"" I" '''I'''' .' It"';II'!!' \\!I\'l\'I'1l' rUIlI- :III,[,I:I,'('d III 1'1:1111 
Ir ,I H.d- "ill"\\ - "1' ]ld~,'- I ',;It II1:li,I' lll!.!~ill!.!., 11':1\ 1'1. :111.1 

.:..: i""" ,,,Hi, • .1" . I II ·':lI' I,,, 'i-,·d ill :tn':!- ";I\ill~ Illo 1I111l'11 

I' ,"j 'I'>' .II d t' '"dLI!I· f,,!' -II -In,'IClI) rlill'",\ill~ til' -":llp 
\' "'111'11'- II ; i,,,- lilill'!'''\\''1' Ih:1I1 .",lIp'II!!, 

• '('.ill pill!! 

,I I !' t ,"t i 1', ,t' !.; 11 t II t~ ii\ "til""!.!. II-will,' ,du'l'!' l'lllt!.!l, 
,,,, ,-, "'Ib !'" ' uHdr:, .. I '11':11 \ ,'11\1'1 III:'!-I' fllITII\\ 

,," 111:1.11' \\ ill, 11l;111",'k-, !.! I'll I , 
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hoes, or FInn hoes i even spades and shon,15 can be uscd, but they arc 
.not "Vcry elllcient, The scnlps SllOUlc1 be lS to 2·1 inches wicle,eithel' 
rlrculal' 01' l'ectangulill' in shape, On arN1S with heavy covel' they 
should bemade wider tlmn ",h('1'c the cover is 1110re spal'se, The scalps 
should be de('}) <-'Hough to re1110\'(', the suri!ICe roots of competing "('ge­
tatiol1, HowPYC'l" if thl'YUI'P malle too de('p they nrc likely to ('o1\eet 
water 01: leave;:;. 01' otllC'l' dplJL'is to the, c1etrinl('nt of the planted trees, 

Ordinar.ily scnlps are llmde at some ,Pl'l'lic,t('l'mined spllcing such as 
·b by 6, 6 by 0,01' li b" H;'!'('t, In 1>1nCll1g scalps, hOWCWC'l"such spnc­
ings should not bp 1'()l1o\YNI blind ,\", but good judgment shoultl pre­
vail. For in5I:nll(,(', !:it'ulps l-ihollld not be nHHle on bl'drock orroek 
clumps, on stUIllPS 0)' old down log;;, in <1('I)SI1 thickets, in or adja­
cent to tlll'i fty 1'l'PI'oclut'tioll 0 f va IlllLbh' };lll'cil'::, (ll' b(lnea th the crowns 
of trceS unles:): it is known tllllt sll('h (1'('(''; will be l'(lIllOyptl before they 
(':11l s('l'iolisly snpPl'(>:iS p1i\ll(Nl tl'l'PS, ~ 

Ten to fit'teNI 111('11 UJl(ll'l' all l'spl'I'i('I\('p(l slmw boss 01' subfol'enlHn 
Illnke nn efl'ecth'e i:jt'alpiug- (,I.'e\\", .\. good -rot'eman can supel'\'ise two 
or three slIch CI'('ws, A PI'f!c,tknl l\1('t1l0<1 for kp('ping the CTPW in 
good alinell1entis to haY(' a INul·olY llIall \"lto Cl\lI -rollow a prl'yio\1s row 
of scalps, It fire 1(\11(', n row of. stnk(,R, OL' Some ot})('I' good guide, 'l'his 
lnall should k('l'p one scalp n11ea(1 of tlw 5('('on<1 mnn, the 8(,(,011(1 man 
ono scalp ahead of lll(l third mill!, nnd so on; that is, the crew should 
proceed in nn eehl'lon forllHltion, By this lII('thod l'acll man 1111S :t 

guide to folio\\', It is w('11 to lUl\'l' Illlll'kl'tl stl'iPR fit jntl'l'\'~t1s of 200 
to 300 -rl'(I( so that (Iiis alinenl('nt mn)' bl' ehl'ek('d. nt fl'cquent inienals, 

Furrowing 

On the basis of pn5t ('sllC'l'ience, in the I ...akp Stntes, planting sit('s 
should b(~ pI'('pared by fui'l'owing wh('I'eY('L'fNI5ible, PL'obably the 
majority of the sitl's that should bp plnntt:'d are l'l'I1S01Hlblc, Iun'owing 
('111In('e5, with tIll' efLuipuH'nt (I\'ailable today, Genel'lll1y spenking, 
nte:ts that haye too <len;o:l' a (,0\'('1' to pl't'lIIit l'nt'.l'owing have too llense 
n. co,'el' :for planting. ('sC'('pt ppdlHps in smal1 nntul'nl openings, 

FU1'l'owingin tIll' I..nk(' f'tall's hns bl'pn done by means of light ho1's('­
drawn walking or sulky plows and bv pl'o!!l'es8i ..ely henvil'l' tI'[lctOI'­
drawn plows: The o\'(liIHIl',\' plows 'deY(~lope<l :1'01' ng-ricuUlIl'al use. 
are suited only for 1m'l'owing 1'l'latin·l)' 0lwn sites, "'ithin the past 
Inw Il'ars hl'llvy plows han:- been dC\'l'lopl'<l espeC'ially -fol' IOI'('sll'y 
use, 

The old plows ])I'O<1I\('l'(1 JU\'l'o\\'::; about 1 :foot wide.alld were limitec1 
to ns(> in (U'l'as w.itll littk 01' no co \'('1', TlIl' large Ki11e:fer, Baldwin, 
Mpsnbfl, or ~Yagl('l' plows H now IIst'<1 b)' I Ill' United Stat('s Forcst 
Sen-ice prOdIH'l' flll'I'O\\'S 18 inehes wide OL' wider and flrc nblc to cope. 
with 1I10(]e1'a(1'Iy dl'nst' lll'tl~h nt' 8apling g'1'owth, The old plows thl'ow 
the fUl'row sli('c ill (Jill' (1 i l't'etion ollly; the Kil1der, Bnldwin) Mcsaha, 
imd 'Vaglel' plows :tl'(' tllP II I iddkhu::::tl't' type, throwing tlll1 slice on 
both sidps of tIll' f'UITO"" Bp(,tlU::::l' tilt'r make fL ",Wet' 1'UlTow (1nd 
throw the slke on IlOth :;jd['~, (Ill' lU'W pIn'\':; are mOl'O efl'ectin' in J\t;'ep­
ing down ('om petition tlll' fir;-t fl'\\' yell!':-l nH('l' furrowing. Ordinarily, 
furrows (U'l' ]>Io\\'('d n to hf'<'l't apllI.t in tlll' Lake Statc~, dppendirig 
upon. th<' spacing Itt whi('11 till' (I'('('S arc to 11(' plnntNl, . 

• 


• 


• 

"S('{l npll('lJ(lix fOl' ;;onrrl'S of; information on thi-; and (Jillel' spC'l'inl eqllipll1pnt 

IIH,'llU()ned in tlti,; pnbl\!'ntioll. 
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Good :fltl'l'owing prflcticc should meet the following requirements: 

• L !i't\l'l'OWS should be deep enough to r('1110\'e sod llnd snr:face roots, 
uut no deepel', Deep ful'l'o,,"s [ll'(, subject to excessi ve fill-in, and IIIso 
gin~ the ~ lllnted tl'('es less chance to get their roots inlo the llutritious 
lnyeJ' or ol'ganic Ilmttel' in the soil. In addition, they have brought 
g(,l'ious objedion from sportsmen be(,!luse or the diflicult.y or hunting 
He1'O::;::; such Ill'NlS, and they make llt'('eR,{ to the lIl'ell dillieult :£01' logging, 
111'('- protl'l'liOll, and othel' PUl'POSl'S, Plow opeJ'llto!'8 should be tllught 
that an oe('asiollal urC'ak in the rUl'l'o\\' is to be preferred to deep plow­
iug, FUl'rows lhat IU'C' too shallow (H'e not etl'ective in reducillg com­
petition, Ol'(\inariIy,:3 OL' '1- inches is the best depth for iUl'l'owing, 

~, FIl1'L'OWS should lie 0l)ell JOL' about 2 months before they ll1'e 
plantea, There is some fil ing in of soil afte!' plo\\'lng, dliefly from 
the (l\"erturned slice along tile side of the ful'l'o\\', :Measurements 
lIlade O\'~l' [~pl'l'iocl of 5 yean, at Yal'iotls intel'\'!ll~ at't:e!' p~owing: on the 
Hlll'on ~ntlOllal FOL'cst showed that the 1mlk or tho hl1-lIl cllll'lllg the 
Jil':;t yenl' tak('s phH'O within ~ months artel' plowing! although the 
-rUI.'l'()\\'s lIJny not be c()l1lpll'tt'ly stable at the end or [) years, If :fllr­
l'OW:-iI'('lIlnin llnp\lllltcd too long, of ('oUl'se. \'cg'l,t!ltion encroaches, and 
pl!l.lllNI trt'C':i Illust It\('(' ('ol1lpl.'tition from the'time of planting, As It 
gt'nCI'H ll'lllt', the POOl.'l'l' th!:' sit!:', the' longcr tho 11ll'L'OWS remain open, 

• 

:l, Plowing should bC' done in :;uch a mallnel' as to reduce water 
('('osion to :t minimulll, On h'YCI tll'ell!:> it hi satisractOl',Y to plow 
l:itr:tight l'tll'l.'Ows, On al'('ns of rolling topography, waslung Cltll be 
('ontrol1('d by plugg'ing the :fut'l'OW!:> at intelTflls, "lhere slopes aro 
stC'ep('L', 11O\\"('\'el', plowUlg should b(' done on a contollI', 

On .Iarge"scale planting opcl'aHom; it is C'conomlC'al to ol~gallize the 
-rUl'L'OWillg jop in su<:'h a \\'flj' t11at -follr 01' six plowing units ,~'ol'k in 
dose pl'oxinuiy, Ho\\'evcr. not mOl'!:, than two or thL'ce Ul1lts can 
ol'llin:ll'ily WOI'\{ in fllljat'el1t: .fUI'l'Ow::; to ad\'fll1tage, 

I)j:;king 

~\.ltlto\lglt (li~.ki).lg has not yet been widely used to p1'epare plantin~ 
::;itl'~ in tll(' LaIn' Stnt('~, it gl\'N; pl'omisc of bC'ing It yery effective anCl 
n~t'fllll\ll'tllOd, !It l('ast on th(' 1iu:hteL' soils, Where thorough disking 
lIns bl'C'1l usC'd ou Wl'y 1H'llshy ~itcs. it has reduced competitioll very 
(,(f('din'l,\' and has hnd thc added nth'antage or working the more :fer­
tile top:;oil illto till' sudnl't'. layeL' whet'c. t1\e trce L'oOtS ill'C to bc placed, 
In il eOll1lHlrisOl\ of about :W() nCl'C:; of disked plnntntions with 11, 200­
It('I'P !tn'lt of ftll'I'O\\'('ll plalltatioJl OIL th(' Chippewa National Forcst in 
)fillllesotu. ~-~ l'pd pill(' ~ ,Vl'H 1'8 It Her planting sho\\'('(l these diffcl'­
(,lIet'::;: OJl lll(' fHl'l'o\\'C'll nI'l'a_ 8l1l'\'1 \'al WaR 89 pCl'cent and aycrage 
!ll'ighl: o!-m [oot: nlHl on the dishll are:L sun'iml was DO percent and 
a \'l'l'll!!e hpi,gILt l.~·l [('C't (1), 

• 

Tltt' b('sl appal'fltllsrOL' disking bl'lI:,hy arcas so rar developed lIas 
been tlw .\th('lls.trpc eli;.;k plow attnl'h~d to It ,1O-hol.'sepowel' tracto~' 
t~('Q p, 'jUl. Fol' ':-;atbfae(ol'Y 1'l'sults, the tll'etl 1I111:-it Ill' cl'oss-cliskedj 
thut is, tIll' llbk :,honhl he pulled 0\"('1' the, ground twice, the second 
trip in It dit.'\'dioJl at right anglC's to the fiL'st. It is c.ven better if It 
third trip ill It lliagonal <1it'~l'!i()n ('an bl' made, although this may make 
tlu' ('o;.;t too hig'h, EX[ll'riPUl'e OIL the ChipPl'Wtl Xational Forest 
inclit'ntp;-; that, \,"ith a skilHnl O}ll'L'fltOl', l'ross-disking ean be clone at 
;L ('ost h,ss than lIJ lll'l'l'{'Ut a!Jo\"l' that fu1' flll'l'ow.ing even though much 
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of the dislwd IlI'CIt woulll have ueen almost impossible 1:0 ful'l'Ow, If 
tandem disks work !:mtisiuetol'ily, the cost mit)' be :ful'thm' rcdilccd, 

1Ut.:"I-IODS OF P{.ANl'ING • 
S06lL' 1Ill't'l\ ar~ no ('()l1lpI'chousi\'e plautiug l'xpel'illll'n(s in this 

1'C'gio1l, 01.' HUral' as lhe writm' is awal'p, ill thl' Ftlitl'll Hbth's, sllm­
deutly old to indicate lIw fullen'pets of tilt' val'iouH ull'tholls of plant­
ing, Hl'\'pl.'al 1':nl'opMIl illw'stigntiomi (.38, fM) anll SO 11 IC'· sl'att:('I'Nl 
()Usl.'ITatiolls in thn NnL'l:lll'l'lI HOl'k'y~lollllt:aill l'Pgiouindi('tltc that 
the full ptl'pels of plallting IIll' lhods Illay 1I0t show lip fot' :from 10 to 
;30 y!'al's, '" ifit fa \'O!'ubll' Sl'aSO.11S, alulOst any systclIl that gels the 
trl'C l'oots i u UH' grollnd wi II gi \'l' I'l'asolwbly good eili'ly slIrvi \'als, 
HO\\'(\\'l'I', the PO()!' roo! disll'iulilion I'pslllting :frolll :;0111(' Systt:'IIIS M 
plallting II1IlY I'PSIlIt ill ht'll\,Y loss('s whc'lI SOIlIl' l'1'isiH IlI'isNl, SII(:11 as 
pxl1'(,111~~ elilllllfil' t'ollditiomi 01' till' St'\'('I'(' ('OIlIPl'titioll 1'01' lIIoiHiuI'l' lLnd 
III iU('1'a I 1lIItl'il'II(S \\'11('11 till' II'N' l'1'()\\'IlS ('Ios(' in, .\lIlollg othl'I.' <.h'­
fieil'lIei('s, s\I('1I 1'(Jot s\'sll'nls also fn iI to Illakt' (I'('N; wi Illlfil'lIl, 

"lost of IIll' plulltiilg ill tilt, Lain' Hlall'S l'('~.donhaH lIpt'n eal'l'i('d out 
by (1IIl' 01' till' otlwl' o[ two gl'n(,I'alllll'tlwds, till' slit and the holC', III 
lillp with olll('t, IIIl'aSlIl'l'S f('lI' obtainillg low initial planting ('osts, the 
sJilllll'titod hilS lll'pn 1'1I\'ol'('d ill nlnn\, illstalltl'S, 

Thl-I'l' a L'l' a J'pw g'('IIl'I':t1 11I'ad i('l'S iha t should lIl' olJsl'I'vNll'ega 1'([I('s8 
of til(' H\('tho(] 01' plantillg', Tilt's\' ('011('('1'11 (I) IOl'ntiOI1 of the in­
dividual (1'('(', (~) dinl('lIsiolls of lht' holL,s 01' slils, ta) dl'p!·h of plant­
ing, and (,~) l'l'nlo\'ing tl,(,t'sh'OIlI til(' plallting box, 

'1'1,'e('s should hI' pilleI'd abolll in Ill(' millllll' of lltt' fUI'I'(JW 01' sealp 
and, so. fill' as ]lossi bIl" should not bl' PI a ('C'.d I. II.'a I' ('sta bl islwd L'cpl'olllll'­
tioll of dl'sil'lllJll' SIH'l'it'!:i \lOI' l'O\lI]>l'fing tH'ush 01' ntlll'l' \'l'gefatiOlI, 

Th(\plnlllil\l~ holl'so['slitsshould Iil' dpPI> ('nough to jll'I'ntir till' roofs 
to hang straight dO"'1\ withollt looping 01' l'lIl'lillg at the iJottom, and 
",iell't'nollgll (at Il'asf ;~il1('h('s) to 1)(,I'llli[ sonll.' s]ll.'t'alling of tlte roots, 

The ttN'S should l)(l plalltpd nt ll\l' sanl(' 1('\'('1,01' not IHOI'C'. than olle­
half illl'h d(,(,Pl'l' thllil !lIP.\' g'l'l'\\' ill till' 1IIII'S('I',v, 'l'11P lo('atioll or the 
toot eollal' (gl'OUIHI lim') is u:;IIHII,r 1l11lI'k(,(1 by lI. t'ltangl' :fltllll lhe 
dlll'hJ' sll'1Il ('oloJ' to t Iw li!..dlll'l' I'oot' ('010\' Hlld a. \'PI'\, sli~ltt sWl'"ing of 
Uw S{('IlI, bllt whpl'p (his i~ not dist illd, ('111'(' II111S1 bl\ tal((,11 ill planting' 
to l'O\'Pl' alll'ouis with soil lIild to han' allli\'illg INI\'('S aborl' gl'OlInd, 

"']It'll (I'PPS a1'(' I'PIIIO\'pd 1'1'0111 t hl' pia lit inp: box, ea 1'(' sholiid be faln'lI 
ihnt lI\(1l'oo(s tI.I'(' no( sil'ipPl'd alld also lhal tl\(' I'(JO!S or till' II'(,('S that. 
1'('lIlll.in 111'(' I'(('pl ('U\'pl'l,(Lwilh I\IOSS 01' ),u1'lajJ and not. l'Xpos(,(l to (h'y­
ing. .\\'PI'\' salist'a('(ol'V plnll!'ing box fot, :;malJ si()('" ('1111 bll IIUlllc 
fl'OIll\\'OOlll:n ('HI'tl'idgl' lloxl's, nH.'lIslIl'illg' ahollt 10 10 I~ illeltl's wide, 
:20 to ~,~ illl'IH'S long, and j toT i1l('llt's dl'l'P, by sinlply faslt'lling Il loop 
of No, POt' Xo, 1~ \\il'!' 1l'lIgtllwisl' Hel'OS;; tltl' box to Sl'I'\'l' as a hnllllle,Jr. 
Forlal'gp sto:k it is h('sl [0 han' (Jill' ('IHI oj' till' IlOX ~;]opillg, Hlll'h a 
box, lIS'('<1 by tl1l' rllill'lI Hlnh's Fill'l'St Hl'l'\'i('(', has till' follo\\'ing 
(1iIlll'llsiolls: ~(l illl'llPS IOllg 1ll'I'U:;S t Itl' top alld Iii illl'ilPs long a('I'OSS 
thl\,hnsl', 10 illt'hps wi(it', alld (i inl'lu's d('pp, 

• 


'" I'lIil::, lJas!;\'ls, long'S, (II' box/,'s lII:t~' Ill' \ltwd 10 (':11'1'.\' plnlllillg: :-;10('1(, Ilia t'X­
pt'I'jPII('(' ill tlip L:lI,1' HIIII!'s J'ayol'~ 1\11' \Ill1lllillg' hllX, 1.'I!llIlillg: liox!'s li:I\'l' 1i1'('11 
1I111(1l' ot' "[,,pI: nllliulI,!.(li tiJl'Y 111'1' It'l<s ~lIb.iI·I·1 (II 1iI'I'Hl:II,!.(I' thall \\'0(11.11.'11 ))o:q,:-:, •
(hpit' \\'pig:ht i~ :l Ili:-:nilI'II111n!.((', Tlip,\, \\'('ig-II ~ lo !I 1Iltlllids liS ""11111:11'('(\ willi 
·1 to;; J1ollllll~ I'oi' sllilil:u' \\'0011('11 hOlXI'S, 
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• 
COlllllllrisUIl uf 1I1l1II1 ~Iclhudl! 

'l'l\lI ad vanlngl's, clisad \'n IltngC's, and I l'eh 11 iq II(,S of' ('a('h of Ihe fol­
lowing Illl,tltods or planting, whieit al'C lIsed ill till' JJake Stltl'es, are 
dist'lI;;sl'!1 in O1'(Il'l': Slil (I.Hi I' ancl maUoek), celltel'-hol(>, side-hole, 
IllOIlI1(1, anl! w('(h!.'e. 

0, 'J'lw Silt iJ[dll(J~1 (Bftl' (tJ/(I.J/attodc) ,--Tlw slit IIll'thotl of p!:\IIt'illg' 
is the' 1I10st ,'upid and ('itl'apest pl'at'tieetiill this regioll. 'Using the 
bllr-slit ml'thotL. w('Il-tl'ahH'd (')'l'\\';; of lo('al plalltel's Oll tho TImon Na­
tiollal FOI'psf: Imv!' ('ollsiBtl'lltly planl'l'd JI'OIl1 J,OOO to a,O()() tn.'l'Sppl.' 
IIliUHlll,\' of H hOlll'S, with an a rl'rag''' of lIl'ady 1,(iO() t I'('PS PCI' man-day. 
Cl'l'WS of CC(, I'lll'olll'l'S, whieit Sl'hlOIll a('('lIllntiated 1I10)'l' i'lWll ~ yeal's' 
plnlltillgt'X[lt'l'il'll('(', l'Ill'ply l'x('{'l'tll,d 1.;)()() (n'l'S pl'I'll1all-lla:y, alld !lve\'­
ngNI Ill'lIdy L,OOO tl'P(>S j)(,l' mUII-duj' of Ii hOll!'s, Thh; is I'oughl.)' 
l'(plintil'lIt ttl L :1('1'(' lWI' day \lPI' IIIltll, Hu)'\'(',\' of ohll't' plulltal ions ill 
tItt' Lalw Statl's s!l()wl'll (hal Xi pt'I.'l'Pllt hall h(,(>11 I'stuulislll'd by the 
l'li! H1l'tito(l, alld it is p!'ohably tl'll(' t Ital TO (ll'I'Cl'nt' 01' alllhl' planting'S 
ill litis I'l'gioll 11l1\'" IWl'll sO 1,lallted, ~ill('l' 1!);IH, whplI lal'gl'l' stock 
l'H II H' illto ilion' jll'Olllilll'lI( lISl" till' slit IIll'lhod has 1ll'l'1I It'ss widely 
IISPl!. 

• 

TIlt' a<inllltag'PS or llll' slit IIIl'tholl tll'l' (hat it is )'api(\; it. is easy 
fo\' plnlltC')'s.lo IPHI'lI :llId to l'XN'lltl': alit! it Illal{(,s 1'0)' lo\\,-('osl plullt­
ing. 011 tl1(\ othp),It:ln((, till' slit 1I1('llw(l itas :-;0111(' ratllt'\' definitl' dis­
tllh'tlllttlgl'S: It iSHo! wl'll H\lill'd fot' U:'l' with l:lI'gl' plalltillgs(o('k, 111111 
())'(Iin:tl'il,r sltollid 1101 lit' IIs('(1 with allY bill t-o or :l-O sL'('ellings; tite 
plalll('I's. ('UIIIIU! U!JSPI'\'(' )'oo! plm'('III1'n! :tnd, as a l.'pslllt, looJll'd 01' 
l'III'it.,(ll'oots a 1'(' diflh'II1t to I\\'uid, nllt! thl' l'lllit'p t'oot s,YStl'1II iSl'l'alllpl'(l 
illto a sillgl(' plam', Tltis. fado)' is pl'obahly tlt(' g)'l'atl'st ill(li('!lIll'lIt 
of tIn· 1IIl'lilo(i, 

Stll{lil's. ill HlIssiu (.18) 1\ 1111 Sw('(kll t lM) Ita n' ilid iL'lI tl'd tittl { sl it­
pl:llltl'tl tt'('PS that appt'al'l'd [It'I.'\'(,l'II,v IWHltity showed sllddf'1I losses 
",I\PH IIll' l'l'OWI1S l'lost'l! alld l'olll)lptil ion l)l'('a)Ill' kPl'I1, TII(>s(' losses 
Wl're attl'ihuh'd L'hi\'fly to dt'(kil'llt I'oot (h'\'t'I(Jpnll'nt' a;;; a 1'l'slllt of tb.~ 
1lH'lltotl or plallting', Lal'.I.!p-Sl'a!t, stlldil's of s\I('1I adn\lJ('etl planta­
tiolls a)'\' Hot (lossi!lll' ill til(' Lakl' Slah'H, HOWPV('I', a Htlldy lIl:uIc in 
1!l;11i oil tltt' HIII'OIl Nat iOllal FOl'l's! (.i,l, ,j;j) , whi('11 in\'(,(\'ctL llll' l'xea­
\'at ion oi' ;Ull)() l'lantl'd:!- to :l-~'l':tl'-old jack (lim' and :~- to \:l-Yl'a)'-oltl 
l'pd (lilll', sl1o\\'('(l thnt tltt, I'oot sy;;;!t'll\s of abollt UJ IWI't'l'IIl' of all tile 
II't'l'S Wl'l'P l')'ampt'(\ into a. s.ill1!lL' plallt" Till' stlllly a I;;;!) I'('\'e:t!('d that: 
llll' enllllpilll.!' had I'Ptillt'l'd lllll tl'PPS' slllTi\'a120 to;lO pt'l'(,PIII: and theil' 
!!L'owtll II\JOilt :W (1l'I'('l'llt, .faek pint, ihowed bl'ttl't' ability to O\'l't'­
l!Ollll' slIL'h I'oot lll't'oL'lIIity thall dhll'l'll pine, 

TIll' !lIIl'-HUt \IIethot! lS ('onllllollly list'll 011 sandy land;;; with 'few 
)'oeks. 01' I'oot:-; awl Whl'l'(' fUI'I'O\\'S ot' st'alp:-; ha\,(' hl'l~n IH'P(1/'l'l'd, Tho 
I)t,~t hlOl fol' 1I~l' with Ihi:; lIIt'tilo\lis thl' )[j('hi!!all hal' H) (fig, 12), 
ult'llOlIgh otl1l'1' tYll('S of hal'S ClI' go()(l stlll'dy spadl's and shoYl'ls ean 
abo ill' IIS('ll. 

,. TIH' :\1il'hi.!!HI1 hnl' ('1111,;:1,;:(,;: of /I !-:o()(l-fJualit," ,;tpl'I, ,;t)'al).:lIt 11111(1(' I:! \II('hN; 

• 
lOll:": alld :~ I~ 10 -I i1H'h,,:> lI'i(\,,; it i,;: nhllUl' l~-i1H'h thief( nt t h(' lOll, I,IIIll'I'S down 
tu :~111 illl'h, 1111\1 I,; ,;11111'\1 lit IIII' hll';(', 'l'lli:> hlHth' i:; \\'l'ldl'\l \.u tl handle al)(lll(: 
ao iIiCIll':liol1g mll(l" lle It,. ol'J.im:1l 11'011 ville. 
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FIClUJl~; l~.-PlnlltillJ.! tool:; eOllllllonly uHed in the Lnlw Stales: ,t, Bnldll'ln hoe; 
B, nlichigall liur; C', Imzl'l hoc; D, mattock i E, long·hnllllled shovel j Ji', No. !! 
SP(l~le. 

The bar-slit method is cal'ried out as 101101\,8: 
1. "With the right loot Oll the ground and the lelt Toot reaching 

forward, thrust the bar (held in the right hand) perpendicularly into 
the O'l'ound for the full length of the blade, • 

2,oAs the left loot strikes the ground, push the bar 1'orwlIrd, with 
a stiff arm, to an angle 0 f abOllt ;}5 t1e~l'ees, and at the s:Ul1e time 
place the planting box (held in the left l~and) to the left and slightly 
ahead of the spot to be planted, 

3, Slide the right hand halfway down the handle, and i'orce the 
blade 2 or 3 inches into the soil b~lfore bringing the bar back ini"o a 
perpendicular position again, By this pl'oC'e<111re a rectangular hole 
a to '1 inches wide and S to 12 ine1ll's deep is ]>l'o<1llced, 

{, "\Vith the left han(1. se[pe(: a trpp fl.'om the planting box, Hold­
ing the tl'C'e behYC'C'1l the fil';;t alHl second fingC'l's, at 01' just above the 
l'oot collar, Hit) the roots into the hole so that all the I'oots are hang­
ing straight (OWn. If the roots lll'e inclined i0 hang to t1le side, 
use the bar to guide ihcmlnto position, The bat;k of the hnml should 
1'C'st on the grollnd at the left side of the hole, 

5, ,Vhile in this position, and holding the tree el'C'l't and at the 
proper height, l'eIllO\'(! the bar and thl'u::::t it lWl'pencliC'ulal'ly into the 
soil 3 01"~ illches back of the tree, ' 

6, pun the bar handle I)[~ck ahout 6 inches to dose tIm bottom of 
the hole, and then push it forward"with the "weight of the body until 
the hole is tightly closed, Test the tree IOL' tightness by a gentle 
pull 011 thrl'e or foUl' needles. 

7, J?ick up thl' planting box nnc1, in moying JOl'\yanl, ~hrust the right 
f~ot forward to, close t1}-e hole ~l'eated by the pae1ung movement, • 
Fn'm the tl'('e sbghtly W1i:h the :foot, bllt do not stamp, Proceed to 
t]1e l1(>xt planting spot and repeat the process, 



, ' 
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• 
The mattock-slit method ordinarily is used where the soil is too 

heavy, rocky, or full or roots for satisfactory use of the bal'. Mat­
tocks, grub hoes, or planting hoes (fig. 12) are the usual tools for 
planting by this method. The procedure is as follows: 

• 


1. Set the planting box to the left and slightly ahead of the place 
where the slit is to be made. 

2. Sink the mattock blade to its fun depth, as nearly perpendicular 
as possible, so that at the end of the stroke the end of the handle is 
nearly flush with the ground. 

3. Open a slit by pulling the handle up about 3 inches off the 
ground and then straight back. 

'.1:. Drop to the right knee with the right hand grasping the mattock 
handle near the blade. 

5. Tako a tree out of the planting box, holding it between the thumb 
and forefinger of the left hand at the l'Oot collar; insert the roots 
in the slit and l?ush them well down so that the root tips are at the 
bottom of the slIt. 

6. Raise the tree until the root collar is at ground level, and with 
the right hand remove the mattock and. permit some loose soil to fall 
into the slit i then place the mattock to the right of the slit. 

7. Close tho slit plu'tially by firm tamping with the right fist. Then 
grasp the mattock in the right hand i straighten up; sink the mat­
tock about 3 inc1lCs behind the tree; pull up on the handle to close 
the slit; ·withc1ra;w the mattock and close the second slit with a vigor­
OLlS thrust of the right heel applied in a downward and forward 
direction. 

S. Test the tree for firmness 'Nith the left hand by a gentle pull on 
three or fom needles; then grasping the mattock in the right hand 
and the planting box in the left, proceed to the next planting spot 
and repeat the process. 

The Oenter-hoZe 1lfethod.-Pl'obably one of the oldest methods of 
plnnting trees is the center-hole method. It has the following ad­
,~antages: (1) It is well suited for use with large stock. (2) It can 
be used wherever planting can be done. The presence of rocks and 
1'oots does not make tho method impractical. (3) It is thorough and 
gives the planter a chance to see that the roots are straight and well 
distributed.. ('1) It gives good results. A study of older planta­
tions in :Michigan showed that those planted by the hole method had 
Hll average survival of 60 percent at the end of 23 yeaTS, while 
those planted by the slit method had an average survival of only 42 
percent. ([) It can be clone without previous ground preparation. 
(6) It results in breaking up tight soils and gets away from pudc1ling, 
which fr~quelltlv OCCUl'S when the slit method is used. 

On the other~hand, the principal disadvantage of the center-hole 
method is that it is slow and consequently costly. An average of 200 
to 300 tree:> per man-day is about an a crew can be expected to plant 
with this method. 

:Mnttocks or grub hoes are ordinarily used in center-hole planting 
although plantIng hoes and even spades 01' shoye1s can be used. The 

• 
procecltlre is as follows: 

1. Set the planting box down 1:0 the left and slightly ahead of the 
point where the hole is to be made. 
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2, If the gl'ound needs l)l'~plll'ation, scalp, off the }ocl and l!t!:el' 
over a space at least 18- to 24-mc1\e8 square 'wlth 3 to ;) strokes of the 
Hutttock, L'emovillg as little l-ioi I as pos;.;iblc with thl' sod, 

3, ~ink tIll' mattock blade [}l'l'pendiculady to its full depth neaL' •
the eentcl' of the IH'Cpal'ed spoti It Hu('h a way that the halldle h; nelll'ly 
Jlush with till' grollnd, 

4, I ... ift lip allll pull bat'k anti l-ilightly to tll(' I'ight 011 IIwltalldl(', • 
depo:;itillg tl1l' };oil llC'al' till' I'ighl'-I'pal'pdgl' of' HIt' holl', 

5, H('Ill'al stl'PS :I and .~ if it is 1Il'('PSSlll.'\, to (~Idal'g(' the hoi;' 01' to 
lak(' Ollt l'OotH 0)' L'oeks, OJl(l 01' two SITOlips and Hot 1I101'l' Ihan 1'0tll' 
should bl' snl1i('iellt to IIHtk(, a. holl' X10 H illeIll's d(,pt> and (j to H illt'hes 
wide, 

(J, At thl' C'ol)\pll,tion of' Ihelasl Hll'ok(\ dl'op Ihl' I\wf.hlC'k 10 till', 
l'ight of fill' holl' wilh th(, halldl(' towal'd tit(' I'l'al' alld tll'op to fll(' 
right kn('(', 

7,With Ihl' tlUIIlI!, lIlld r()I'('lin~(,t' of tlwlt'ft halld fal\(, a 11'(1(, fl'olH 
Cht, planlillg hox, lIsing tlil' I'ight' halld to hold 11\l' 1'('llIaining tl'ees in 
lIll' box, 

H. (haHpillg thl' Il'Pl' jll~t abo\'t' Ihl' I'uot ('011111'. hold if in till' ('('11­

il'I' of till' holl' l'>() Ihat Ihl' I'(llli ('(lilal' \I"illl'Ollle ,imll 1ll'lo\l' UIP soil 
lc~\'('1 and spl'pad 1hI' I'(loll'> wilh fill' I'ight halill. 

n. With fliP I'ight halld ;;('OOP in II 1'('\\' hanllt'lIll'i of soil (avoid 
h';l\"Pl'> and II'ash) alld pla('(' it qllil:kl,r and ('al'l,fully aboul tI\l' wols 
ill tI\(' boffol1l of Ihl' hole. 

1(l. THIIlP till' soil. gl'ntly fl'Onl thl'('l' to firl' filll('s wilh !lll' list 
(\\'oodl'1l talllpl'I'l'i han' bl'!'n nSl'd Oil lite :-inpt'l'iol' National FOI'PSt, 
bllt Itand laillpill/! onlinal'ily il4 1I1()I'l' satisf'u('/oI'Y), 

11. ~'koop in 11101'1' Hoil to lill tl\l' hoiI', •1:20 Holding liglilly to tltp lop of IIH' sl('1II 01' 11l'('dl(,s. ('OllIe to It 

spmi('L'l'l't pO"; if ion. pl;l{,(, hoi It Jl'l't Oil I ht' filled soil, alld pnel\: it lit'rnly
about tlH' ,'oot;;. 

1:3, 'rest till' Il'l'(, fOl' lil'l1llll',-::; by :t gt'IlII(, pull on fhl'N' 01' 1'0111' 
1\ ('('(II ('H, piek up 11ll' Illllllo('k ill till' righl halld alld Ih(, planting box 
in the Ipfl, PI'(j('Pl'd to ,till' lIl'xl planl ing spot. alld I'('jlpnt Ilw pt'O('eSA, 

J'lLe ,....'ir/('-!toli' .1!('t/uII1,--'l'hi;; is a \'al'ial ion or till' ('PIlII'I'-hol(', 
Illl'lltod; it nlakl';; rOl'II10l'l' I'llpid plallting, bulhas sonl(' of tlt(' disad­
vantagPH of th(' slit IllPlllod ill Ihal Olll' sidl' of Ih(, I'oot sysl(,1l1 iR ('0111­
PI'(ls!'ll'd against linll ~()il. '\\"pll-( ,'ailll'(L {'I'P\\'S ('till plalll 700 10 HOO 
tr('t's 1ll'I' IIlllll-day by IlIiH llH'thod alld shollid (t\'('I'ng(l GOO, , 

'fltl' Halll(' tools (usllally IIlaf(cwks 01' gl'uIJho('s) al'\' IIs('d aH ill the' 
l't'llfpl'·l!ol(' IIl('tho(\ alld I hI' jll'O{'l,(ItII'l' is 1I\(1 Sllllll" ('XC'('pt 1'01' s(pps 
Hanel !) wltit'h a 1'(1 as follow;;: 

K G I'llspi ng 111(1 Il'Pl' j list a hon' t hl' mot ('011:11', hold it nga iIIHI 01H' 
Hidp of' fill' holl' so Ihal till' I'oot ('t)llal' will ('(lilli', ,illsl 1){Ilo\\' fill' soil 
1('\'1'1 alld fliP I'OO{S hall!! dowil fl'{'('I\', 

!l, Witlt flH' l'i~11! HI'I'llhl'ld stitl' n'lld ('I'ook('d at III(' ('Ihow, s('oop in 
a bOll t hn It' til(' so'i I (It \'(lid I('a,\"l'l'> it lid t I'ash ) . 

'j'It(' .1/0/(1/(/ .J[('tlwd.-TIll' IIlOlll\(IIlIl'1 hod is (,SSl' II Ii a I"" a 1'('fiJWlIll'lIt 
of the ('('III('I'-hol(' IIIl'thor!, IIH I'rilH'ipal ad\'aillagp is lIiatif.I)I'\.l\'idl.'s 
IIJ{' l)psi I'oot disll'ibtlf iOIl of allY IIIl't !toll of plalll illP:, lis pl'ill('ipal 
II iSH(h'lIIItagl' lil'H ill ill'> HI 0 \\'lIl'Sl'> (:,;I()\\'1'1' limit t Ii(, (,l'lItpI'·II(,I(' 111('1 !tod) 
and (,(1I1S('\(IJ('lIllyits Iligh l'OS!. • 
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• 
'l'h(llllound l1Il'thod can bt, (1011(' with sen'l'al tool:;. but 11\(\ mattock, 

~l'lIb hot', or plnnting hoe al'C' llslIally best. The proccdlll'e 1S as 
follo"'s: 

Folio\\' ~tt'ps 1 through (i as descI'ibl'<lllmlcl' till' c('nlel'-hole method. 
I. 'Yilll (he I'ight hand scoop soil into till' holt, and pat it into tt 

('oIH'-sita(>C'(l 11l0UIHl with both hands. 
K ·With the thumb llllCl fOI'C'finger of the ]('(i. hand, talw a trcc from 

thC' plantillg box, using the right haml to hold the rl'maining h'l'C's in 
the box, 

I). Ol'aspi ng t.he 11'l'l' j list· aho\"l' 1:11(' root ('on a I', hold it o\'el' the CCIl­

tel' of the lIl{lUIHl so that fhe root collar will cOllle just below the soil 
1en'I, and slH'l"ad thl' l'ools Oil all sit\l's of th' lIlQulHl with the. right 
11:t.l\d. 

10, Wilh tlw I'ight halld St'OOp l'llough ~oil illto the hole to ('O\'cr 
tIl(' roots, and pat it do\\'n firmly. 

FI'OIll Ihispoillt. ('any on sipps 11 t1I1.'ouglt la as cles(,l'ibed under 
(,pnt('I'-holc planting, p. iW, 

1'111' lVcr/y(' JIl'llwd.-Th('. w(>(lgc lIIethml, ·which is ttl so 1.no\\,11 as 
til(' ill\'('I'le(l-yl'(', 'V, 01' sa(\(ll(' nwthod. has long \w('n uSl'llill Europe. 
HO\\'(I\,('I'. it has b('(ln u~l'd ill the I ..ake f'btt'cs only SillC'(" the late 
l!l~(r~, Hnd not lllllill!l:Hl wasir l'lIlploye(i Oil a hu'gc 8('a1c. 

• 
'I'hl', wNlg(', I\wlho<l has S('\'cI'Hl n<1\'1lntages: (1) It is suitable for 

Wi(' with largp sloek alld (~) it is l'atilPl' fast and thel'llfol'l' modN'atcly 
dll'Hp. In ('XIJl'I'inH'ntal work, planting by this method has been dolie 
HI' hal f the sppcd of th(' bar-slit l1Il'tho(l, '.1\'('!tniqlll's fOl' lal'ge-scule 
liSP han' onl\' l'('cl'lIth- h1'PII \\'ol'kpd Ollt. hilt: SOI11C \\'pll-traillcd ('rews 
ha\'e a\'l'I'Hg~d (ioO tri,(,s P(,I' man pel' day. On tlH.'. aVCl'age, it; scems 
1ik(lly that ('I'C\\'S eall plant 000 11'('(ls IWI' mall pl'l' day by this JIIethod. 
(;n H is thol'ollgh and gin's 1:11(' plantcr a chance to s('e that; the 
1'oo(s [tl'(' stl'aigh( lllHl wcll distl'ihlltt'(1. 

TI1I' di:-mdr:lntngps of thl' \\'l'dg(' Illl'ihml are: (I) It eunnot be 
{'fIlTied 0111 pllicipnt Iy in soi Is thai a('e rocky 01' hea \'i Iy rooted; (2) 
it is mol'(' l'xpl'lI~h'p thall th(l slit 1l1l'il\m'l; un if not slIpcI'\'ised dosc1y 
plantN's {pnd 10 g(lt the hoh"s too shallo\\'. thus b"inging the btllk of 
t11(\ roots too <'!O:'ll' to thl' gl'Ollll(l sul'f:l('(': (.l) p1anteL's may injurc 
OW,I'I)ots in iil"pa ;~d ing Ih(11ll to plac(I 0\'(11' the wNIge . 

.A plnntillg hop, ('all(,t! till' Baldwin hoe 1, (fig. I:!), d(~\'('lopcd 011 
tht,· )raniB/:('e Xa!ional F'ol'l'sl. i~ thc most ('oll\'('nient tool for usn with 
the \\'('d~(' nwl:hod. hut Illattoeks, hazpl h0(l8, Finn hops, spndes, or 
~ho\'(\h; can nlso be IIs(,d. 'file nwtho(l of planting is ('alTied oul; as 
follows: 

1. Sc't the planting hox 1I0\\'n 10 thp Ipft all~l slighUy ahead. of the 
l)oint wh(,I'l' thl' hol(' is to b~\ mallc'. 

~, Thin' tIl(' hOl\ hla!lp pc'r(Jl'll(lit'ulal'!y to its 1'1111 d('pth nelll' the 
('('lItl'I' of till' fUI'J'o\\' 01' s('alp so that Ihl' (,lid or the', handle is nearly 
tIu:,h with the !!I'OIlIHI at till' ('lid of fh(':-:I rokl'. 

a, f.ii ft lip :;nd (lull haek al1(1 slightly to Ow I'ight on the handle, 
dppositing th(' soil neal' till' I'ight-I'p:\!: l'llgp of tlte hok 

• 11 Th(' H:l1<[\\'il1 planting h()(1 ('on,:i,;($ of :I !!ood-qnality :;;t('(,[, ;;Ii~ht:[y curw'rl 
hl:H\(' :~12 1111'1Ip,: wid(' f1.lltl ll)i!,! illl'l\P:l lOll.!!, l'a,:l/"I1('([ to ;til (ll'!linal'~' ear(lPllt£lI:'S 
ad7. hamill' h~' Ilwal1i:i or two :JI~·illt'h ('al'l'in~c bolls. 
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4. Quickly cll'iYe the ho(' again in the same manner at a point about 
2 hlches ahead o·f wheL'e it was first driven and remove the soil in the 
same manner. If the hole mu:;t be wider to accommodate the stock, • 
repeat steps 3 and '1 alongside of the hole just made. The hole should 
be lOot· 12 inches deep and slope up at the side near the planter at 
an angle of about 45 degree:;. 

5. Drive the blade to its full depth at an angle of about 45 degrees 
just below the neat· crest () f the, hole. 

6. Pull tll(\ soil back and to the right. Repeat this step to widen 
or deepell the second part of the. hole. The entire. hole is now shaped 
like a 'Ywit.h a ,\\'edge-shapl't! mound of soil in the center, lind 
should be .large enough to allow tlm roots to haner down on cithet· 
side of th(~ wedge without cllI'ling 01' bending in the Gottom. 

7. DL'op to Ihl' knrl's nlHl wi.th thl' thumb and forefingel' of the left 
hllntl take it tree :I'rom the planting box. 

$. Holding thl' tree just abo\'l' thl' root collal', ('elllel'it ow~r the 
wedge so that Illl' root collar will ('0111e. just. brlow the soil le:vel, and 
with the right hal1!l c1h'ilk thc roots lind spread about half of the root 
systelll 011 ea('h side of the wedge. 

n. With fhe l'ight fit'Jl1 held stift and ('rooked at the elbow scoop 
in ab0ut hlllf the. soil. 

10. Tamp the soil o"er the roots gl'rltly with thl' fist of the right 
halld. 

1L R('pent sh~p fI to s('oop the r('st of th(' soil into the. hole. 
1:2, Holding lightly to the top of tIt(' Btl\1ll or needles, ('ome to a 

semil'.l'(·('t positioll. pla('(' both -feet on the flll('d :;oil, and pack it firmly 
(do not sta Ill]) IH'fwil,\" or use the 11 ('e1s). f)

la. 1'('st the II'e(' for I.i.rlllllef';S by a gentle pull on tll1'{~e or four 
lle('(llC's. pick up the hoe in tlH' right hand and the planting box in the 
left. pl'o('red to lhe lJC'xt plallting spot anc1l'epeat the Pt'o('C'ss. 

ThC' ('lass of sto('k 1)(15t slIitedfoL' l)lanting by the 111ethods just de­
scribNl and for maehinC' planting des(,ribed later, and the ayerage 
numbeL' of trees that l'an hC' C'x]H'dNl to be planted by each method 
per man-day, arc gi\'C'11 in table. 13. 

~'lIchinc "hUlling 

In the Lake States fl'om one-third to one-half the cost of forest 
planting usually goes into hand labor. :Mechanization of the opem­
tion should result not only in a. 10\\'el' planting cost but also in the 
planting of htrge aCI'cnges by small crews. Thus, fnller advantage 
wOlll(l be takrn of the, rathpl' ::hort planting season and a limited labor 
supply. 

J[(lchines Del'I'7(Jpr<l in Olltl'l' Re[li0118.-Rewrnl trce-planting ma­
chines ha\'c becn de\'('lopNl and llsed to some extellt in the United 
StatpR. Although they ditl'erin c1l.'tail, most of tlH~ madlines have 
these [C'atnres: A coulter to ('ut the sod and small roots, a tr('nehcl' to 
open it slit, packing wlH'('h, to ('lose the slit, and n, container for the 
planting stoe k. )[any al::;o inC'llll1C' n. plow to turn ii, fUlTOW. One 01' 

two pltll1tN's ridC" 11)(' ma('hine and insel·t the tree roots in the slit just 
ahead of thl.' pn.cking wh('C'15. ~rost of the machines nre tractor dl'llwn. 
In tIl(' XoL'th('ast t\\'O machines (tl1(' Simplex and Duplex), c1iffedng • 
chieflv in siz(', Wt'l'(' ll('vclopell se\'('ml years ago (84) and have hC{'n 
used ]..at11('1' C'x(C'l1si\·rl)'. 111.'(,(,l1t1y it [1'(\(\ planting sled, the Tre(1), 
has ueen dt'vC'lope<1 rOl' plnntinf!: !liIly Innd in New York State. 



• • • 
'I'AJI1,J~ l:1.-Jlfet/wds oj 1J(a.niinlj, 'with class oj slock besl8uited, (L7ul average number oj trees tJwl Can be e:rpected to be lJianled 

• ." 


per man-day 
-~-'-'-'_.. ,"-~.----......... - .__.._----­--~~--. 

i Expeded j 
CluRS of $t.ock best jll\'erllge number! Ground preparation llnd soil con­

:;"Iet.hod of pI/lilting H(>(~olllmclld('d t.Qol suited to met.hod : of trees planted i dition best suited to mdhod 
Is1I per IlJlln-lIay J 

I g 
t!tj 
CIt...,

~I ichigall planting i>ur _. 1··0 or 2 -0 seedlings __ _ Furrows or sClllps in light. SOilil withlltlNIit .. 
few roots or rocks. "d 

Mal!.o('k-::;liL MuUoeL._. 1-0 or 2 0 seedlings or ioa 1 Furrows or BClllps ill hCllVY, rocky, t:< 
stock wilh short. lap­ or thickly rooled soils. ~ 
root. 

('(~lllpr-hol(' +_ •• tlo Large w(,II-roo!.pd trans- . 250 Heavy, rocky, or thickly rooted it 
plauts (2-1, 1·2, orl soils with or without ground prep- ~ 

oaration. . 
22). ZI'Ri(\e-holr do. do. 000 Do, Ul 

:;"Jolll1l1 •. •.do. tilL 200 Do. 
WNlge Plalllillg ho(' .. do. ! 500 Furrows, disked arens, or s(Jnlps in Z 

sandy or light lo/un SOill; with few j .."! ! roots or rocks. 
~la('hin('. \\,i:;l:Ollsin, l\lil'higari, :\lin- I 2··0,2-1, 1-2, or 2 ·2 st.ock I ~. 2, 200-3, liOO ! Fairly level, light soils with few ~ 

1It'~otll, or sim i1llrplllll t- ! roots, stumps, or stonos. t" 
ill!!; 11Ilwhine. I I 

~ 
.-~--..,.~ ...----------..".,......-."",~ ~. ~ 

J S hour:;. f/1" 
~ :J-JIIilll !.'rc\\' (lra~·t.or dri\'cr Itlld 2 plllllters) (,IlII average triple thiil numher. :2 

>-3 
trJ 
Ul 

c:.rr 
!;O 
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During the lntter yenrs of shelt:er-belt plnntlJlg in the plllins region 
by the Pl'airi(,', States Forestry l)rojed, and in sllbsequ('nt planting by 
the Soil COllscn'lltion Service, most of the work was done by macinnes, 
These muchines were adapted only fOl' planting in ground COI11­ •pletely pt'cpan'd as for fa rill vlanting, The 'SabeL' alld Nebraska Tree 
Plantillg MncliilH$ wen' d~'\'('lopl'd by lli(' rnitNI StatN; Forest 8tH,\,­
ice for plallting in thl' Nl'lml!:lku salld hills, NOlie of thl'Sl' IlUlehines, • 
hOW('\'(,I', has vet fOllnd :I.l,t'(lplancl' ill the Lakl' Statl'i:i, Other 1lI:L­
thines de\'('loI;('d I'l'(,pnt.ly ine III(le Ihe Lowlhel' Hi IIsidl' Plallter (I'Ol' 
use Oil rough 11ill:;i(\e8)' and the PUI'due, 111illois ('l.'nll':ll, Lowl11(\1' 
I;heltel'belt, and "Thitfi(,ld Planters which opl'rall' 011 tim power lift 
of It wheeled tml'lol' urn,

The lOI/·tltl'/' A<..,'t((}u{(lI'Il ,/",('(, I'lalltill!! ][w'!tiJ/I',-The HalTY A, 
LowtlH'l' Co, dl'siglll'd a tl'('(1 pl:ult('I' (01' IISI' ill 11\(1 {'lIt-O\'PI' lallds of 
{he ::-louth, \\'hpl'p I hl' soil i::; filll'd wit h hl'H \'Y l'ootH a11(1 old stlllllPS, It 
Ims;;illt'l' bel'l1 I('sted wid('ly Ihl'oughout til(' l'astpl'll half of th!.' United 
Stah's, 

13t'icfly, til(' Lowthcl' tl'l'(' plalltel' eOllsist::; of :t IUII'I'OW l'eelllngulal' 
(I'll-mc. about (j I'('{'I long, TIl(' fl'Oll{ ('nd is 1lI01l1lil"d 011 stunty whl'cls 
equipped with hl'(\\'Y duty {LOO by [(j lil'(,:;, lIlld till' I'('al' 1'1l(i 011 two 
Hi-inelt plleumatic t il'l'(l \\'IIN'1s that S('I'\'P as paeking whel,ls, A spat 
EOl' til(' opel'atm' is IllOunlt.'d abo\'p flnd inllllNliall'ly behilld tiles(' 
wh('('I::;, t-iuspPlld(,d wiihin (ht' fl'al11(1. anll hinW'(\ to it: at the fl'OIlt. 
l'nel,is a. lJ'c'llt'hillg aud plallt illg unit ('ollsisling 01' a Iwa\',\' ~H-.illell 
disk ('oultpl' (eapahll' of !:u!ting through l'o(lU:d~~ ineiH's in dianw!:(lr) 
lmd fl :;[Je'ei:lI plow into which planting guidps al'c built. This ullil' 
floats t'I'('('ly from Ihl' fl'Olll Slls(I('l\sion and IIlHy Ill' I'a is('d and lowered 
by l1"1('fll1S of :t fast-acting hydl'llulie 1,':1111 adivatl'd by it hand pump •lo('alNl within pas,)' !'l'adl of thl' op('I'a[ol' (fig,W), 

The' tl'PI' plnn{('I' ('an 1)(> I'padily hHndll.'(1 unilp!, all ('oIHlitiom, by n 
tracto!' of all 01' 1ll0l'l' hOI'::;ppo\\'l'r, It (':111 Lll' dl'awn by any tYPt~ of 
farlll [I'ndor, and it Itai:i Li!'l'l\ drawn by it jl'e'P 1111(1('1' fa \'OL'nblf' t'ondi­
tiol\~, In olll'l'at ion, wlll'n 11ll' hydntulil' lift is 1'1'1('as('((, titc' (,OllitCl' 
and plo", Sl'ttit' into tIll' soil bt'('HIIi:i(' of thpil' wl'ight and lite, niltlll'al 
~ud iOIl of t Itl' (I]()\\", Tltl' plow is hung- to n(l<.'I'a!l· at lL IIllit'onll <ll'pl II 
of X [n('ltl's at alllill1(,s, and till' ('Oltit!.'!'- Sl't clo)-l' to til(' plow (Joint­
t'ul:{ a irat'\( 1 ill('1\ dl'l'lWl', T\.tl' plow at II ((t'ptll of' X illdll's, following 
in til('. I)-incit l'U! of till' l'Oltitl'l" opl'ns a IIlll'I'OW flll'I'I)W, 1I0t' hy ('0111­

pressing tIll' (,:tl'lit [Jill Wttl'li 01' turning I Ill' soil 0\'('1' H;'; in COII\'l'lltiollal 
p.lowillg, but l'athpl' hy lifling t1}(1l'lltil't~ sl'l'lioll of soil IIpward alld 
::llig-htl." oUI\\,tu,d, 'fIt l' soi I is t1H>llltl'hL hI thai position by {I\(' plant­
ing guidl's IIl1til pl:l.lltillg is :tl'('OlllplislH'd, 'rill' planting guitil';'; an' 
pantlll'l wings of IIPa\'y Slt!'l'! nll'tal huilt illto the 1'(':11' of tlt(' plow alld 
~pa('('<l ~ illl'lll'S apal'!'. Till' npl'mtol' sits nsil'addl(, ti\(' llal'l'OW !'mllll' 
and plant:; thl' (n'l' hy pla('ing ils l'Oots within !Ill' plan! ing guidl's alld 
111l'11 1110\'i117 til(' plant bal'k slightl,\" 

'1'11(' Lowt her Ill:l('ltilll' is \'PIT l'u!!'gl'd aud has WOI'\;:('(\ \\,(,11 Ilnlll'l' a 
r:I1'i('t." of ,.:oil and ('O\'PI' ('olldi!ioll!" alld Oil ::;Iopps up to af) (ll'I.'l'l'lll. 

OIlP tl'iaL ill 1\()I'IIIl'I'n,,'j:;('on:->ill sll(),,"l'd that tltis lIlal'llinl' ('o\lkl op­
('ratl' ill f:lidy It!':!\',\' bl'llslt or young :bPI'Il, ~\s lIspd so 1':11', thi" 
nl:H'lthw dOl'>' nllt 111I.'ow II flll'l'O\\', This III:I,\' iJl' a dl':l.wh:ll'\;: ill till' • 

http:I'l'(,pnt.ly
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• 
Lake Slat(';4 bp('i\Il,;l' of til(' ('xll'a ('oIllPl'tilion gh'pn the planting stoek 
by ~l1l'\'i\'tt1 or hl'u:;h 01' ";0.1 ('Iol'l' to it. To O\'PI'l'OIlll' this oiJjeetion 
tllt' l'ollipany has ad(lt'd II ~()([.rl1l'l:()",illg "Iiot', "'hi<'lt is a slit shurp, 
ll'J't lind I'igh(, opel'utillg ollPitill'I' "itll' or till' ('oldle!' hla(\t' at n (\t'pth 

• 


of;~ illl'\tl':4• 

FU.II:t,; l:t Tilt' 1'.o\\,IIl\'L' tL'l'P plallleL', [Pho!.o \'ourtesy llt' 1l:lL'ry .\, 
1.<1"'\ hPL' ('Il, I 

I't'otilll'ri()ll 1'0\' lid" lllill'hilll' b aholll titl' ~:lIJ1l' a;4 1'0\' (\w\\'is('otlsill 
III' ~Iidli.!!ull llw(,ltilll''', It hit,.; l\\'PI'a!!l'll abollt lO.tHl() t 1'l'('S pel' day 
iu til(' South, 

/",k, SI,t/IS .l1'll'lti/lls, TI'PP planting t11at'hilll"s 11a\'(' bt'('11 (ll'­
\'1'1(1)('11 hy :-'tatt' Hgl'lll'il'''; ill \\,j,,('ol\,.;in (.",'.j). )Ii('higall, and '\[inlle­
:-ora with ",hich H ('l't'\\' of a ll'lll'tol' !I!'in'I' and 101':2 planlpl's l'an set 
ollt L:2IHI to :2,IHHl tn'p,.; (>('1' hOlll', Till' '\IitllIP,.;ota and .\Iil'itignt1 rna­
l'hillP:; haw Hot \'l,t bPl'1t !!i\'pn a lltOl'Oll!!h tl'htl, bllt till' "\\,i;;('ol1:;il\ 
Illlll'hilll'''; Ita n' b(:PIl u,.:pd I:XI 1't1;;i \'l'ly ,.;i Il{'l' (hpi t' dl'\'plll(Hlll'lli in llH:t 

Hl'l'HII"l' of tlwil' l'olllp:lI'atirl'ly ",i(ll' u;;('. (Itt' 11l:l('\til\('S dl'\'plopNI 
ill \ri"{'()i1"iu :11'(' !lp:-:l'\'i(ll'd in ;;0111(' (Idai!. SOl olll\' Ita\'(' thp;;p ma­
,'hilll':; IJl'l'lI IH'll [Ir l'al'lIlPl':; alld Stall' ,111(1 t'()UII1Y ,;!!('neh·;;, (JIll abo 
lrr ":Ollll' of tlll'(llll(l alld (lnpl'I'l'Olll(hUlip,.;, " . 

• T\\ () (ypl',., () r t I'l'l'-planl illg Ilwl'hit\l'''; Wl't'l' (lp\'plo(lI'(l fol' ('s( ahlish­
ing rOl'l,,.;t plnlltat iOll;; on land 1'1'('(1 from :-\UI\(';; alld Jnrgl' :-;tlltllPS. Ont> 

• 
io.; lll,,,i!!lll'd 1'01' U:-:P I,y fat'Jlu'I'S Oil olll lipld:-. prillcipally Oil ;;ulI(l,\' :;oii 
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types, and the othel' is df.'signed for use on Cllt-OVeL' sanc1y areas where 
some stumps and brush may occnr.1S 

The l'arm-type tree planting lll(IChille (fig. 14), designed by the ",Vis- • 
c~msill . \f.,l-ricultural Exp('l'illlcnt Station, h; built Hround the modern, 
smgle-bottom, h(lavy-(lllty t1'[t(.'tOl' plow. The standard plow bottom 

b'IUUltl:! l,l.-Tlw Wis('onsill flu·lIl·type tree planting lIHlChillC, built on Il John 
1)\.'1'1'(' subsoil t'illllSS.iS, with the l'ho(! hoisted out of the ground. 'fhe operator's • 
sell t is in thl,! n'l\t' nnt! lIu(i('r it tll"(, the pr('ss ",he('l" that tUlllp.lhe soil nround 
tilt' trN'roots. 'I'llis is" not It ('UUllIH'!'I'inl modt'L (Phuto courtesy of Exten~iou 
F(lt:('ster. Cnh'e!";;i!y or "·is('ollsin.) 

i:; I"('pla(,pd wit It a mi!hlh·1Jl'pakel' plow, ulHlel' ",11 ieh is ntl:achec1 :t box 
shoe about·l inehl's wide, S .in('1Ies deep, unc13 feet long, On the front 
of tlw sho(' j:-; It t'hispl snout that S('l'\'(,S the double purpose of holding 
th(' shoe in the ~I'Ol1l\(1. (tnd ('lel'ating the soil out of the planting b'ench 
iJl~tead of nH'l'ply Jlt'yi ng apart a slit in the soil. A real' assrmbly with 
Pl'(';-;S Whl1P]s prm'idp;-; a pia('e fOl' the operator to sit as he sets the 
tr(>('s (carl'it'II tn Oil(' oj' two b()x('s just ahead or the planter) in the 
tl't'llCh shop. TlIt' IH'ps::> wheel::; pack the soil aronnd the tree roots after 
a pail' of pla[('::;~ 01' berm:;) flow loose soil into the tr()nch. TI'('es up fo 
4 yt.'n 1"S () r age may b(' p1nnte<l en:;ily in the 4- by 8-inch trench, but in 
gNleral ;~-Y~':rt'-()Id stock has p1'(I'-e<ll1lost satisfactory C'xcept :1'01' jaek 
l>ifl('; :!-ypar-ohl stock is stuml:lI.'c1 COl' that specie::;. 

The H'cond llH)(lp1, designed by the '\Yh;consin Consen-ation Depart­
l11l'ut, j:, gl'lll'rally simi1ul' to the farm model, hut is built ftround :t 

mi<ldlebL'Nlkp1' tire plow, Bpcallse of its ('xtrel1lply heary construction 
it will op('ratp in la])(l too stony Qt' stumpy fot' the lighter, :farm-type 
plantillg mnehilll·. The ol'c1i nn I'Y fnrm tractor will operat(' the lightel' 
mUl'hinC', whill' a Illo(h'ratt'ly heay.y crin'.'lel'-type tractor is reqnired 
for the opprJltiolt of tile lINtyy m(1.('11ine. 

I> l~a<;(>fl "11 :t -;tat('IlH'llt fnrnisl\l'c1 b~' \\'iil('Onsin'!'i l~xlf'n:;ion FOl"p.~t('r, FrNl 
n. ~l'rrnk, wit!! nluY('d an important part- in jJl(' d(,\-p1oPIn('nt of Ill('!>r 111:\('11In(':;, • 
Cost lignrps W('n' i:UnnllNl hy:'.' r. 1'r('ul"I-'. ». PixUl('r of thr ;\IosiIl('C Paper :'.lills 
Co., and 11. C,. ]loSN) !If Ill!' ;\"'('lwfH'Il' I~dwll.r(]s Pnprr ('0. 
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• 
The tree planting parts may be made so that they are detacl1able 

irom either of the two models, thus p(·rmitting the use of tim plows 
during the balance of the yeal' iol' otllet' ptlL'poses, Tl'ce-plnntiug 
attachments for the :farm tractor plow wi1l cost fl'om $00 to $70 (pl'e­
'Wl1l') , 'while those fOl' the fire plow may cost about $5 more per unit, 
These costs may be liquidated easily in one season's \)lanting, Com­
mercial models of the 'Yisconsin HHl.chine, called t 10 Badgl'l' Tree 
I)lautN', are available, 

.A. 3-lllan cl'ew eOllsisting of a traetol' dd \'er, "I>lantel', and stock num 
(who loosens the trees lImI hands them to the p anlel') can plant from 
13,000 to 10,000 trees per S-hOUl' dRY with eithel' maehim', but undet, 
actual operating conditions the daily production lIslIilllyrlllls fl'om 
0,500 to 11,000 trees, 

The ecollomy of planting with these HUtchilWS may be illustmted 
1>y recol'(]5 obtained from operations of fOlll' maehin('s in HH4: and 1045 
ttable 1·1), If the trccs had b('cn plitntc(l by halld, allY eompllrable 
rosts fOt' hand planting the sites would haye to include the costs of 
[m'l'owing, as::lullling that :l'ul'1'owlng would ha\'(~ ueen nccessary, 

• 
.. 

.lJ'lU1JIt~: l;:J.-Thc- Michiguu ~t:lt(' H('fol'l'S(:llOl" with tl"('n('I\('l' l'('sting on the soil 
Slll'ffl.cc. ll'hoLu courtC$Y or ~'ol'L'Sll'Y l>l'!lart1U('nt, ~nClligau ::;tate ('ollege,) 

.A. tret'-planting nmchin~ called the :Michigan Sblte He1ol'cstator 
(7,1), whidt ~'()Illbine:; ~()l11e of t11l\ feattll'c's of the 'YisconsiH ilnd 
Jilaj'nfl :;l\t'ltt'r-belt Ill!lchirles, has been deyclopecl at Michigan Stilte 

• 
t 'ollege (Jig, Hi), :.\{ountCll on a. sIn nc1nl'd :farm-im plement uni­
('nl'l'i(~r with pO\\'('t·]i fts. (tS is tlte slJ('ltcl'-oclt machine, it is otherwise 
similar to the. "'is('onsin machine. It c1i1i'cl's prineipnlly in these 
l'espeC'ts~ The plow ran be l:aiH~d up for use on pl'cpal't'd ground, and 
through the u::e or the Hili-carrie!', the plol\' is casily adjusted to 

http:Slll'ffl.cc
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TAllLJ£l 14.-('08(S oj planting with two types (if Wisconsin tree-planling machines: 1944-45 
~-------, 

Til'll(' Jl('f neft.' Costs pt.'f aere Coslsper 
ArN\ Tr('(''; p~'r .. ...... thousand__~ "," ~~..;o._~._.,_~_~Illeltill!.' plllntl'd m're' trees 

:Labor ;.\lachiw: Wa~t.'s Otlwr I 'fotuI! , plnnted 

.....~---,-----" _.. --......- ~.,........--- ,----~.- ,,--..... ~-- .~--- ----.....---.-­
.!I('f(,~ XI/III/liT .llan-/lOurs HOl/rs Dollars Dollars Dollars Dollars 

J:!lrhl j Yjlt.': 3 
)Iudliue L. ______ , _ .. _..' ..•. Hi5 1,490 4. i5i5 1. 23 2.40 1. 73 4. ]3 2.77 
~[Ilchint· 2. .• _ .. , •. lOU 1,3(iQ i5.40 1. 58 2. 70 2.21 4. 91 3.01 

('oll~rT\·lltioll tyP(': I 
~llI('hillp 1 232 1,110 3.22 ~ L 07 1.36 2. a7 ·1.03 , 3.63 
~Ill('hill(' 2" '., 230 I. SOO 44.09 Ii 1. ] 7 s 2. 71 62.82 5.53 : 3.07 

1 TII<:llId!.'~ tr!l('t()r hir!.', fuei, frpair,:, drprecilltion UII mllC'hillc;:;, etc. 

2Exclll~in' of {,()"t:: of :'tuck whic'h would Ilddni)out 82 p!.'r (hou~ulHl tr('p5 phWl('d if juck pille sl'edlings wefe used, Of Si5 per thousand 


irep,: for r('{1 pinp 1ransplnnts. 
a Li~ht Illll('hinl' u~crl chief!\' on olcl.fic,1d. 
I IIt.u\,y type U6prl t:hiefly Oil lund 11('\'('1' bpf()re !:ultimtcd. 
S \)erin,d irolll dllUl :;lIpplil'Cl in Ilnother fonn, nOL frolll n:cords of operation. 
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varying depths; by lowering one wheel and raising tho other, contonr 


• lliantiug can be done 011 slopes up to ;30 percent. 
Although the slandard trenchel' on this machine makes Ull opening 

~l inches wide aml ~ inche::; deep (as does the Wisconsin machine), it is 
1dllo\'able and mlly bn l'~plac(~d with n. tl'CnChCl' that will mllke an 
opening to IlccomnlOdate hu'gcl' planting stock. 

The l'nfOl'l'stator can be pulled by an orclinary farn)' tl'llctOl', al­
though wheel~tYllc tmetm's atc not sati::;fal'tory when plll.nLin lr on looso 
sn.nds (it' ::;te~\p ::;Iopl':l, It is easHy transported as n. trailing unit be­
hind lL tl'adOl' 01' automobile, since truck wheels have been substi ­
tuted fOl' the :-;tnndtll'll uni-clLl'i'iel' Wh(;e\:i, Under normal conditions 
u ~-llIan ('l'PW ttracLot dl'iV('r and. plant\!l') ('nil set out 10,000 trees in 
Ull :"-hOlll' lI:t\' with tht, refoL'l'stntol', 

The li'ol'l'St:l'j' 1) i"ision 0 f tIl(' ~\Linl)('sota COl1sel'mLi Oil Department 
hn::< t\ewlopl·t\ a lIult'hillP for pllllltillg tt'(,(,S 011 opl'n ::;lllId plains (Jig. 
Hi), This nJachinn dill't'I':; It'Olll Om 'Wbcon::;in !lnd Michigan ll1a~ 
('hines i 11 t hilt no plow i:-l llSl'tl. The ground is ht'ok('n by a tt:cllchillg 
shoe, Fairly eXll'llSi\'ll, tdals during 10,b5 in(\ieuled that tt o-mnn 
crew l~ pllLlltel.'S lIud tl traclol' lil'ire!:;) eoulLl plaut all !\\'erago o~ 1,­
i)1I0 trl'es pt.'1' hOUl' Ot' bl'ltel'. .Aftel' nriuot' ndjmitments, it is planned 
to \l:;iC this lIlnchilH' l'xtl'llSiwiy lor planting ::;tatc and coullty lands 
jll the tlHnd plains, . ' 

• 
A(llJanta!JI'.~ wu.t Disaileanturtcs of J1ae/dne PlantinG'.--Tho main 

advtlntngl':; 0 f tl'ec-I,-llunting l1l!lchincs al'~ that planting can be done 
nl()L,e rapidly and \\'1.th less labot" aml at It cost Or about 30 to 50 per­
l'cut less thall lOL' halld planting comparable sites; ground pt'epl1ration 
[lUll planting art' tlceolllpli::;hell in ono operation. Undel' complll'tLble 
conditions, stock ::illl'rh'ul S('('111:> to be about the l:mme fol' both machine 
and hand planting. 

On the otlll'l'lutiHl, thcre nL'C !:,Olll~ di::;ndvantages in machine plant­
ing: tl) ~\.l'l'as with lHl1('ilI'Ot'k, sttllnp::;, bl'll~h 01' olhel' eorer, or hCltvy 
:soil cannot be plantell; (~) l'oots O\'Cl' ~ inches long may be looped, and 
otlH'l' dbad\,tllltngl's or the :;lit llll'thod llIay den,lop; (:3) only geller­
ally len.'1 M'Cll:; l'nn be plantcd; and (:1) largct' trce:; are requircd than 
for hawl plttnting. ~[tlehine planling is !l pI.'olllising illllo\'ation in 
l'l'rO['p:;tation: it llwdts \\'1(\l'l.' td:lt to explorc its rull possibilitics. 
Pllllltil1g lllil('hines llrc being impl'o"Nl eOllsUlnt1y to make them moro 
1'11ggl'd,~sarer to ()Pl'l'tlt~'. amI adaphllJlc to more di Ilil'U It planting con­
ditions, 

Spacing ,lr ~IIJ11her of Trees per Acre 

Xatural forest stands mllullly bt'ginwilh a dense stoeking or young 
tre('s and thl'n CFradllally thin thelllseh'cs with increasing age, For 
il\~t:lIl(,l', fully ~tot'ked, ('\'eJl-ngc(l stands of the native pines in the 
L:t1w ~tate:l.:~t an age o.EJIO yumi yunge f~onll,400 to 3,000 trees per 
n(,I'(" (h'Pl'IHllllg on SP(l('ICS nnd slte qualIty (11), YOllngcr stands 
arc lHlll'l1 ([e1\:;c1'. It is not fellsiblt', o~ cour'se, to plant trees as (It)nsely 
a;,; tbl'\' O(°('ttt' ill young natln'ttl stands, Howcycr, iL is desirable to 
plant t'llotlgh tt'eeR pel' It('1'(' to product' :l wC'lI-stoeked flt:lncl in which 
thc ('t'OW11;-; 'will dose by the age or :W Yl':lrs, and in which goocl­
<llmlit~· pI'minds will gl'O\\', The (lensity at \rhieh the t1'ecs should 

• 	 he plalltp!l VUt'ips with the, SPl'<'ips, quality of tIl(' silc. product to be 
growll, tilp pl'()imblt' IlHll'talilY, ritl' alllllldalH'l' or 1\atuml :-;cl,dlings of 

~77(H'l-l:iO"'--;; 
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I<'U,("l:l': IIi, -I. )lilllll'';Ulil tl'('("pllllllillg" l1IlWi1itH', Xnll' lhllt [lIPI'P i;.; JIO lilow; 
(li\' tl'l'lH'hillg" "htl!' pl'('parl's lIll' .!!"l'lIlIllll. n, Th\' IlUIl'hill!' .ill OIl('I'lltiulI 011 
"[I('lI ~allcl plain, ,I'lwtll \'lltll'Il'~Y "rFol'('''ll'r Dil'i,..;ioll, )lillll,'""liI ('on';PI'yntion • 
IIp.lUII'!UIl'IIt,1 
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desirable speeies already IH'eSl'llt, (tutI the pl'obahl(\ OppOdllllity to 
dispo!;c of muteriltl cut out, at !til early age. 

If too many tn'es per tlei'(' 111'C planted. not only is the cost of plant­
ing iHl'l'('ased. but also OJlc Ol' mOl'e thillllings mny be.llceeSSI\l~y befol'e 
tIl(' trees l'eal'h Illel'chnntnbh' si;r.('. thus incl'easing the cost of c!;tab­
.lisillll(>nt eyen mOl·p. If the tl'et'S are plnntpd modemtely dense, neces­
:::ulT thinning::; may bl' defetTetl untll some lllel'cl1nntnble products, 
J-;u('h as pulpwood, (,lin bt' l'enli;r.ed, thus l'cducing til(>, cost of thinning. 
IJatt'l' thhlllings lIsually product' It 11('t r('turll and help to liqllidate the. 
pluntillg co::;i. On lite othe!' hanLi, if too few h'ees fll'!) planted 1)e1' 
aC'rl', (wen thongh thinning::; mlly lwt bl.l necessary IllHI the trees ure 
large in diameter. thl'\' wllllul\'e .l111l\\e!·OllS ]nl'ge. bl'andH's that. enuse 
knotty, low-quality ltill1bpr, 

An' pXl1l1lple of !lit' l'1I'pds of dl'lIsity of stockiwr is pl'odded. by 
the ('Olllpf.ul,i::;on of t \\'0.. :l.l-,\·('i.t.r-old jae\;: .pine SbllHltgl'owill~ side by
si<1(' 1IIHlc-I' tlt(\ SltUlt' sitl' ('oJ1l1itioJls m'lIl' Tomahawk, '\ris. Tlle dellser 
::.;tull(l pl'oi>abl \' slal'll'd wit h a SPlIl'ill!! or abont ;) by ;) 01.' ~l: by (; feet, 
WhN'(,!IS th('. lilOl'(' open stand ball [lU (JL'igillal Hpae.ing of about 10 
1,y 10 fl'et;, The two stands an' l'ompul'Nl in tnble Hi. 

'I'll{' following ('olll'lu::;io\l;-; lllay be dL'awll fl'om this eOlllpat'ison: 
1. 'Wide RJJ((('il/{f 1'('I'I'I'Sl'lIts an ('I/OI'll/OilS INfde of 8f/(U'/'.-"\Vhi1e 

the tlensl' Hhrnd IH'odul'ed .1.:2.J ('ubie JeC't of wood for eYl'l'y tOo square 
:/\'et of grollnd al'ea (l$b7 ellbil' l'l'et pel' tll'l'P), !lie poorly stocked 
s(and pl'o(lut'l'(\ olllyl.lH ellbiel'pl't. Th(' wood pl'O(\lIctioll o:f the 
al'('a ol'l'lIpil'll by tlll' llOOl'!Y :;lol'k!'(t jllck pilH'. thel'efore, WIIS only 
:!H pel'('PIIL el1iril'nt. 

2, 'Wide ,'>pac-inq 7ou'clw tlll' ct/ll'll'lu'll of qJ'otl'lh.-In the dense stand . , . 8 7 
C'(lch square foot or basal Hl'pa tit br<.'lI:;t l11'ight snppol'tNl '8\>6~'- 01' , ,). 

:H.(\ ('lillie f(,l't of wood. whill' in tlll' pool'ly sto(;ked stancl :l Hqnare 
foot of busal area ~lIp[>oJ"te<1 ollly lH.,b cnbic :fC'l't of woo(l, 01' 2+ pel'­
Ct')l t· Il'::;s. 

3, DJl(hr pOOl' du/sity of 8/(}('kiJl[I. iJl'1l8/t, {fJ'1l88. and olhC'I'I'C'fleta­
Non OC('IIPI/ 11/01'(' (/I'(}I/JI(I.~JI{(('l' titan Ihe {rees tliun8elves.-fl'he dcnsc 
;;;tand ;-;hO\\'('d that' on thl' aWI'tlge about ,t:2 Hqntll'e l't'et. of. ground area 
was o('('upil'd b,\' Ollt' tn't'. 'l'lt~ spiH'e pet' (Tee in poorly stocked pine 
wa::; '[·10 squat'l' I'l'l't. In \lol'mal ;-;tan(\;-; ·",l1(>I'e. tIll' ('I'own canopy is 
dosed, about all SqUlll'<.' fl'pt of gl'OlIll(l area i::; 1\C'e(\ed per tree. TL'he 
(\PI1Sl' stnmi npPl.'oflehl'll this ('ollclitioll. but the poody stocked stand 
w!lstl'llalmo:,t 100 square fl'l't of gl'OllJl(1 pel' t:I'{'(>. This waste Ill'eft was 
oc('upicll by hrush and otlWl'\'('gc'tatioll. 

4. So llLillllillfJ iN ])Qssib/c I(II({(']' J)()(}J' dClIRiti('8 of 810I'NII.[/.-fl'he 
llool'iy stoekl'l1 stand ('ontaiIH'(l only;) ('(J\'ll!"i of wootl in tTC'CS :illstllll'ge 
('no ugh for pulpwood. If th(l~(\ Ill('l'l'hantnhl(> tl'Pl'H had \)(>C'11 ('ut, thp 
l'tn.llll would haY(' been ('ompll,('t'ly l'tli\1l'd~ and. till' arell largely oC(,lI­
lliP!l 11" hrllsh. In till' dl'IlSl' stand. OIl till' otht'!' hand. it ,nHlld haw 
b(>ell p()!"isibl(> to I't'mo\,(' 1I!"i mall\' as :to conls [WI.' lll'L'l' without ('onYcrt­
iug tht\ ttL'l'tL to brush, Illltlhlit'lon. sl1eh l'uttillg' w()u!tlluw(' improyecl 
till' !!T()wth of tl1l' !'l'llutillill!! (!'l'PS. 

5: TIl(' ql(tllit,l! of 'w()(}(llil tIle pOOJ·I,II 8lor'ked S/ri/lr/ll'((.¥ I'CJ',I/ 70l/l,­
Llll'g(" hU!"ihy ('l'own:::;, het\\',Y 11mhs, ('t!' .. Oil SOIlI(> tt'e('s Jlmdc t11(> woo<1 
pl'll('ti('nlly \\'Ol'thll':->!"i IOI' pulpwood. TIll' a\1nIY!"ii!"i ill tabll' l;i docs 
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~'rADLE I5.-Growth comparisons, 1Jer acre, jor well-stocked and poorl11 stocked stands oj 85-year'-old jack 1Jine growing on 00
the same site, by diameter classes 1 

1-3 
t;! 

Good stocking Poor stocking 0 

Diameler hreast high (inches) 

1 _______________________________ ! 
2_______________________ • ___ ._., 
3 ____________________ ._.,. ___ .1 
4-------------.---------------­5 ___________ .. ______________ ...1
6 _______________ .. ___ ' _ _ _. ____ J 
'7____________________________ 1 

8 _______ -----.- -- -- .. - -- --. --'19 ________ .... _____ .'. ___ ,0 ______ ._ 

10 ____ , -------------------------1 
TotaL ____________________1 

Basal TotalTrees area volume 

Square Cubic 
Number feet fcetlOG 0.6 6 

187 4.1 64 
24,8 12.2 208 

240 20.9 4]8127 17.3 392 
85 16. 7 406 
32 8.5 211 

10 3.5 913 1.3 36 

1 I .5 15 

1,0391 85.61 1,847 I 

~ 
I-i 
0l\Ierchallt­ l\Ierchani.-Totlll'l't-ees IBasal t"able Height able I Height 
>­

area volumevolume 

Cords 

4.83.8 
4. 2 
1. 9 

.8.3 


.1 


15.9 310 

1 This table was prepared by S. R. Gevorkiantz of the Lake States Forest Experiment Station. 
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1101; consider this important loss of volume, Had it been considered, 

• tho COll1parison between the two stands woul.d havo been even more 
striking. 

Plantings have been made with spacing between the trees varying 
il'OIlL 3 by 3 to 10 by 10 feet. ~'he latter spac'ing, which rcquircs only 
"135 trecs to the acre, is too wide, Prior to 1D33 a hu'ge pL'oportion• or the planting on the national IOl'csts was dOlle with 700 to 800 trees 
to the IWL'e' which is the equivalent o:f a spacing of abont 7 by 8 feet, 
Since 19:33 the national Jorest plantil1gs Im"e averaged close to tl (; 

by O-foot 8paeing, 01' 1,210 trees pCI' acre. The Wisconsin and Min­• nesota State Forest Services in their recommendations to private 
()wners ha\'e l1s11tl,lly suggested () by 6-foot spacing, On the State for­
ests in ~richi(rall, close spacing of 3 by 3 or -1 by '1 :reet was used in 
~()me of the earliest plantillgs, but the density has avertl,ged (Lbout 
~oo tl'ees pel' aCl'e spaced auout '7 by 7 Jeet for the bulk of the State 
plantings, Oil lhe avel'ag<l plantation in the Lake States thcre are 
from 100 to :200 trees to the acre of natul'lll jack pine, oak, aspen, 01' 
other species, iii addition to the plantcd trees, 

As a !rood (renel'lll it \'era ere. a s[)(tCin (T of 0 bv (; feet can be l'ecom­
,~ t::I.. 0 ". .0· J 

• 

mended, At tIns rate the bl'allChes of the trees come together when 
they iLl'e :from 10 to 20 years olel, The lower branches of the pines 
begin to die from shading between the ages of 15 and 25 years, when 
they aloe lIot more than 0,75 inch in diameter and average only about 
0,5 inch, By the time the trees are 25 years old, the branches will 
be dNtd 10 to 15 feet from the ground. At 25 to 30 years, 'when the 
trees iU'C ~b to [) inches in diameter, somc thinning ",'ill be necessary 
(3'7) to mai1ltain rapid gwwth and thrift. Thinning at this age 
~ometill1es is the first opportunity to obtain income from the planta­
tion and thus reduce the rapidly mounting investment. 

Thc stalldard spacings adopted by the Forest Service for tL'ee plant­
ing in the Lake States are itS follows, and may be used as a gmele: 

'/'ree" 
Spacing per "Crt 

Species: Site Qllalilg (feet) (nllmber)
Eastern white pinc .• ________________ } 
}lcd pillC__________________________ Good to medium___ G by 8 908White "VI'lIre. ____ • __ • ~ ____________ _ 
Jnck pine. ___________ ,_______ .. ________do____________ 6 by G 1,210 
EIl,,~t('l'H white llillc•.•• _.. _____ • __ • __ }
Red pine... ________ "'" • ______ ._. ).Ie<iiulll to pOOt'__ ._ G by G 1,210 
Whitl'spruce _.. _, . _________ • 
Jack piuc________ .• _._. ____ • __________do____________ 4 by G 1,815 
Hat'!lwoods _______ . ___ .-_ Good to rneciiIlIlL_" G by (i 1,210
ILlrdwoods _______________________ ~lcdium to poor ____ 4 by G 1,815 

For special purposes, such as erosion planting 01' where spruce 
is planted with the ide,[ of l'clllOdng part oT the staml for Christmas 
trees, denser p hll1tings up to '1 by 4 fect (2,722 trees pel' acre) mfty 
be justified, There is a possibility that hardwoods should be planted 
closer than recommended in order to a void excessive limb development. 

Orgllnizalion 01' Ihe PllUlling Opcrlliioll 

• The planting operation should be planned in achance, taking into 
consideration the al'elL to be planted, the numbel' of trees that will be 
pIanted per man pel' day, and the number of men required to do the 
job in the time availablc ill one 01' more planting seasons, Thecamp 



70 '.l'ECH...~lCAL BULLETIN 1010, C, S, DEPT, OF ACHlCUlIL'UR1<J 

or camps, if lleeded, should be carefully lo<'at('d as Ilea l' to the planting 
site as possible, and yet Rccessiblc to lL l'OlHI OL' tl'a il by w1l iclt eqll i plIlent 
and stuck can be brought in (37'), . 

Local Il1ClI~ fiU'llIeL'S, and SettIl'I'S in the \'il-illity uSllally makc the •
best plillltCrS. Thev aL'C Jikel\' to b!' n\'ailable 111 sUl't'essivc yeul's, 
lind theiL' accumulated expcriellce \\'ill nHllw theil' help incL'easingly 
va]llablt" I::iueh men takc 1Il0l'C inter!'st ill tl\('. wOl'k at the time and 
lU'C mOL'e intel'el:ltcd in the l'Jantli lion::; It Her thpj' a L'!' pl:ltabl hihed, 

Foremen, straw bo:-;st's, alld others supeLTisillg the planting operH­
tion l:ihould be thoroughly Yel'sedin thl' tpc1lniqlll's !lnd PI.'Ol'l'<llll'eS t.o 
be emploYl'd, Sew plalltprs should be tl'ainpll rOl' :~ day 01.' two in 
handling the tools to be used, ..:\fleL' that hatl bN'll Jll:lstl'l'pd, they 
should bc' allowed to plant JOl' llllOllll'r ~ Ot' a days ill a training CI'P"', 
where the main elllplwsis will Lw 011 the tl'l'iLniqul' of planting. WIl('n 
their illJililil'~ [LI'!} definitely e\'i(LPllt till' plantel';'; :-;hollid be ~()I't<'dinto 
rast, mediullI, 01' i'low (,l'l'\\'i', so that l'llCh IHalt tall plant with oth0!'l'; 
01' }limiiln' abi.Iiti('~, . 

Ol:d i~Hl1'i Iy, (JIll'. f()l'l'nlill~ ~'a 1\ lI!)t H~Il'(llla(l'ly :;u L)et'\'isl' :t ('I':W of lUOI'l' 
than l;) llWll, HowP\'('r. I t: he IS glxl'n ~ l'XI)l'I.'H'll(,l'd sllIJlol'('ll\l'n 01: 
st I'll W boss(':;, hl' ('lIll hand Il' :! SHeiL (,I'(,\\'i', . The Wit i11 (lII'ol'Is of supel'­
\'isioH sllOuld go illlo: (l) (,hl'l'killg pal'll pla.nt('l.' SI'\'('L'td tillles :t day 
tt! Bee that ho is plantin~ l'Ol'n:('tiy at tilt' lIesit'('(1 i'paeillg; alld kl'eping 
IllS tt'ees wpII eO\l'l'NI wtlh mOli'! i'pllllglllllll 11I0SS (JI' budap; (:2) keep­
illg til(' ('I'P\\' PI'op(,l'ly linp(\ out and Iwlll togl'lhpl'; (:n sCt'ing that. 
::;tock fLlUl wntN' is dii'tl'ibutl'd ai' nl'NI('(L; alld (+) i'l'l'ing thaI l'ileltlllan 
a('('omplisltl's a PI'OPPt' day':; WOl:k. 

Each (,I'e\\' should ha\'(' n sloek HUll1 who will sec that the bah,s 01' 
cI'ntl'S at'p kq)t 1110ist nlHl shadl'd: that till' lln11::ed stoe\\: withill t1l('(11 
is kept w('11 paekp<l; t!tnl (II(' plalll('ri" box!'s flL'e Wl'lI packed with 
Inoist moss l'aeh tillll' rlwil' stoek of (1'('('S iSI'pplpnislled; that stock is 
lIsNI in till' PI'OPt>I' (J1'lh'I', i. l'.. stoek out of till' nl11':-;('l'.)' ]ong!'st is llsed 
fiL'st; find thnt thp fOl'l'lll,tnis in rO I'll Il·\l of till' anHlIIllt· of slock on 
haud at the- ('10;.;(' of l'(teh ([II \', 

en'''' III Pill IWI'S sholtld fll'(':)('('('lL a:-; Ill':td.\' as possible-, abreast of eaeh 
othel' whell plnlltillgflll'l'OW(~(L Hl't'as, To plant S(,HI pl'd OL' IInJl1'epal'NI 
:ll'l'aS~ it ii' best to lu\.\'e till' ('I'e\\' opl'l'atp in a diagollal lilt(' 01' el'ill'loll, 
On unpl'l'p:u'l'd Hl'paS S()1I\(\ SOI't. of gllidp~ :m('h as flags: poles, etc" 
should be pl'(widl'd t·o in"ul'P J'NISOllabl.\' stl'a ight I'O\\'S and to Inn.kl' 
(,(,l'tain that no part of Ihe [UN\. is llIiSSl'd, 

A new lllPlhod of ('rt'\\' oL'ganization. \\'hi('lt .i~ l'eportl'<l to intl'pas(' 
planting 1'1Iil'il'll(',\\ has I'p(,l'lltly bN'l1 used in OI'('goll,W Kno\\'n as 
tllC' unit-planting s,rstl'1l1, this JIll't hod pI'o\'id('s :1'01' ('a('h plallt('l' to 
work alon(' in an area sel('l'I('(l hy tlll'fo·l'l'lI111l1 as l'l'pl'l's('nting ahout; 
It da.)"s \\'ol'k fot' OI1l' mall, In till' 11I0l:lling (·:tf'h Illan ('alTil'S in (,llough 
trees t<) last him 1'01' th(' day. his OW11 WHlpI' bag, alld hisltlll('h, This 
('Iirninntl's tht' I)('('(l for sloek 111t'1l alld \\';11('1' l'1I1,til'l'S. Bill('p hpis Oil 

his own, e11('11 plalltPl' kllO\\'S that his IH'o<illdiol\ as \\'('11 as nllY excel· 
lel1C'h'f; 01.' dl'fkil'lleil's ol~ his plalltillg ('all 1)(' 1111 I'i1Jut('(l dil'('('U.r to him 
hy thl' for('nHUl. 'fbii' 11:1:; a l(,l1d~'l1('Y to kpl'p l'lll'h 11lal1 IH'wing to th(} 
1i.Il(~ at (!Il' pa('(' b('st: Sl1itl'd to hillli'l'If. As applied by .it:-; originator, 

I' D('~wrihl'!l h)- Hnss J. ] \0\\'11'';, ('hil'!' 1'0 I'(\S[I' I', ('. D . .1,,1111:;011 Llllllbl'1' COl'p., 

'\'oh'do, 01'('/4"., ill Il'llpl' 1I,lll'd ~I'l'lt'IIlIll'1' ,"'. 1!)·!:i. 1011 Iill' Lakl' Sialps :b~(lI'l'''L 
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this method of cl'ew organizat-ion hns increase(l thl' numbel' of trees 
planted pel' man-day and l'edueed on~dl(:,ad, Although de\Teloped 
with ('I'ews of H)- to 17-Y£>Hl'-old boys, the unit-planting system should 
be ell'eeth'(, with cel'tniIiothel' class;';" of labor, . 

Llll'ge-s('ale planting, ('overing iUiel'ies (yE years, t'equires the services 
of a tt'ained lIlan to make plans, prepare IlItlPS, organize ('l'ews, and 
slIpl'lTise tite \YOlk :\{ore (letililed dis('w:;sion of suell opel.'ations elUl 
h(' found inCnit(·(l States Dpplu'tmt'nt of Agl'il'ultut'e Bulletin .:t:i5 
(SO) . 

~rhen to Plant 

SU('C('ss is l110st likely to attend \'l·foI'l'stnI ion if tli(' I l'el'S ilm planted 
in a dQI'I11f1n!: 01' Hear-dormant shirl', in 11lOi:;t soil, (itn'jng ('001 clays, 
Cloudy days with high humiditi(·s and low wind Yelo('ities am pal'ticu­
lady fa\'o ('a hie fol' planting, In the Lake States good plantiilg days 
may ON'UI' altHOS!: any time fl'0111 Apl'il to DeC'ember, but HlPy tire rnost 
apt ttl ()('~'lll' in the ~pl'ing Ol' fall: t'onsPCiuently the gTCat bulk of the 
plantlng.lS done dUl'lng thw;p two seasons, . 

SI'IUNG VEICSrS FALL 

Expl.'l'iel\(,(' iIHlie-at('s that uettel' initial slIl'\'inllrl'suHs fl'otrl spl'ing 
planting in lli(' Lake StaiN;, .This is partie-Illady h'lm on the lOlll1ls 
and ht'u\Tiel' soils wlll'I'(' fall planting llsually I'('Sltitf; in sCl'ious losses 
('auRed uy fl'o:;t-11etl\'ing-, These points al'e w(>ll illuslmted ill the 
following' tnbulation of the results of an eXlwl'inwnt C'ul'l'ied out in 
eig-ht diJl'el'ellt Joeu1i.tit's Oil the ::-;lllWl'iol' Xatiollal FOI'(>st in )[innesota 
td/J) . 

First-year ,wrl'iwl of1~ Tell 
pille-----.---­

l'lpil ('las.,;: 

PI/III/eel 
3prillq Of JOSiJ 

(percolltj 

Pi/Ill/rtl
frIll of 1935 
(perce lit) 

Li"hl· 56 33 
:\(~(liu III 

Hl'a\'t 
70 
!J6 

36 
17 

A n'rtl!IP, all ('\a,;.,;p,; 66 33 

Thpse find ing-s attnin addp(l sign ifictlnl'l' wllPn His l'l'alizNl that the 
fall. ot'J():I:i wa,.; t'n\'Ol'aUh., !'oUowl,d by.n good wintel', and that the 
spring of .Hl:m was l'atlwr dry fIllcl 1I1lfrl~'()I'able fot, planting in (hat 
loealitr, 

.A. 511n'(',)' of oldl'I.' pitllltntions in ::\Iinm':;ora. 'Vis('ollsin, an(l :i\[iC'h­
ig-an, 1ll0;-;t of t1It'111 on til(' lig-btl'l: soils, showNl that:W years after 
plnllting', tho::,e (':;!ablislH'd in the :::pl'illg had 011 the h\'pl'age a slIl'\'jnll 
" pel'l'l'lIt higlH'1' than thost' (·:;tablislwd in the fall. FlIl'!hel'tnore, a 
l'('(~(\nt flllnl.\'sj,; of 1- to :~-'y('nl'-old national forest. plantations in the 
:;al1le Statl''; showe{l that in the (,tlH~ of jnC'k pine. pastl'l'n white pim', 
ImeL whitl' :;PI'U(,C', Ule SIIl.'\'j\'UI oJ trees plnnteciin the spring was fl'OIll 
D to:27 perl'ent g-l'e!ltt'I' thun fOl.' those pitultNl'in Illl' faTI. In additioll, 
ill an l'x(lC'l'inH'nt Oil tlH' HUI'OIl X:ttionatIi'()l'est, 2-0 ja{'k pine planted 
in tilp .spI:illg- of Hl;:i :lilo\\'l'd. fl'OIll S to Ii pel'('C'nt: gL'patl'l' slllTintl at 
t til' t nd. () f th(· first O"pn l' thn n did Ilip :lamp kind oj' stol'k plnntl'tl on the 
sallll' ",itt· in till' fall of .W:JG, 
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Not aU of the extra mortality associated with fall plilnUng is due to 
frost-heaving, Even on the lIghter soils, "where frost-heaving is not 
it problem, spring plantings strr,ive better than fa11 plantings, Un­
doubtedly an important cause of fall losses is excess transpinltion, 
pal-tieullldy .in stock with comparatively long, succulent tops, 'l'hat 
this factor causes hea\'y lossrs-up to 75 pel~cent mortality-in such 
stock, lIslHllly within a few weeks after fall plnnting Hnd before snows 
01.' severo winter t('mpemtures have set in, has been noted over II period 
of So\'el'al yearH in exp(lrimental plttutatiolls on the Huron National 
Forest, Th!' rooU, of the iall-plantetl tre(>s al'!' do)')nant amI (,1l11not 
supply any ll1()istul'e demands of the tops until the following spl~ing, 
wlll'1't't1S the roots of spring-planted tl'el'S Hre usually ill growing 
contlition and can c:::tablish intimate ('ontaets with the soil almost 
i III 111('([ ifltely, 

J)('spite t'hr abundant ('dell'nce t.hat bettl'l' I'l';;ults al'C oblain('d with 
spring- plnnting thun with fall planting, thel'c al'e some advantages 
ill :rail plnnting: (1) The planting scason h: npt to bc .longcr and is 
more cCl'lain once it h(l;;; stal'tNl; thero arc less. apt to b(' llns('asonable 
(iTY Ot' \\'!ll'lIll'pel1s in til(> fall than in the spl'ing, (2) On tlle lighter 
;,alHly sods 1'(':'1111::: IIL'(' apt to he n(,lll'l.v as good wilh 1'a.lI planting as 
with ~pdng plnnting, . (3) The planting- stoek h; not likely to hl'eak 
([Ol'IlHlIH'Y dlirinJ~ thl' l'lanting-:::l'ason, (J) 'Yhl'I'(' 1'II1':l1lahOl'mtist be 
t\('jll']Hled ()ll~ fall ('oinl'itic;i uettt't' with l)(,l'io<1:,; of slaek wOl'k than does 
l'pring, 

Tlte sni'('l-t and most g(,l1el'all'ulL' is to plant: the IT('es as soon as the 
gl'ound ('an be work('<1 nHer tlU' :t'l'o~t gOt'S 0111: in the spring, and 
1)(11'01'(' till' Il'('l' bud:,; ha\"c opcnl'd nntl IH'W growth is stat'tN1. It is 
thl'l'(,rol'l~ dl':;il'able to obtain th(· tl'ee~ frol1l lL 11lll'sel'Y as ]wal' to the 
plnnting :::itl' as jlo:::siblp, Trp(,s 1'01' spI'ing plnnting should be ol'(l(,l'cd 
in the \\"il1(('I' nnd fot' fall plantin~ not laler than the p),(,ccding spring, 
Tlwlwginning of the sPI'jog plantiHg' :;l'a~()n.is 1)('1'\'('<'11 Apt-ill and 10 
in t11r WHl'Ill('r :;('('(i01l:-; ::u('h as low('L' :Michigan, and about Apl'i115 to 
~rny 1 ill t!:p 1IO)'(1I('I'n part of (he region, ,\,ith favorable weathcr, 
planti!!,!! ean 1\(, ('onfillu('(l until endy in .Tune, although (he 1atm' 
plnntings are likply to P)'O\'(' l:~s SUN'css(ul thun the earlicl' Ol1('S 
(.)7), 

Planting' :;holllll Hoi" he undf'l'taken when therc has been more than a 
wpck 0 hli'Y ",pat hpl\ if it ('an 1)(' [t yoidpd, It is best to heel in the b:ees 
",11(,1'(' tlH'\: ('an lip ,,"nt('I'('(l, and Wflit until rain comes before continu­
ing, JIO\"P\,l'l'. Oil lal'ge jobs where mnny men arc employed such a 
plHn.l1my not b(' feasihle (31),

Fan p~nntil)f! may bl'gin with the fin.:t, goo<1l'ainsin Sep!:em!)f'l' 
Hll(1 ('ontIl1LH' lhr'oll.!dl Odobel' and SOllwtllncs XO\'pll1bCl', PlantJl1g 
too laIC' 1n tlll' fall is lI11d(':::irablc, Hnnlwoods should not be mO"ed 
Hlld plnntl'd in the fnillmtil Uw)' hayc c1l'opppd th('il' ]cayes, S})('('i('s 
that sturt tlll'ir growth Wl'y cllrly in the :::pring, such as European 
larch, UI'P 11101'(' lilwly to :::u('('t;'ed when planted in the fall. Dro\l!rht 
periods ~llOlIld. 1)(' :l\:oidc(l in planting, In gPlwral, thc 'fall is lil(e1y 
to be a litl\(, <[!'il'L' than the fipring (:91), . 

~Jll'ing planting ('an be begun ~(I"('l'fll days Clll'liPl" amI oftl'll hd'orc 
plowing i:, po:-::;ibh', iff'lll'l'oWS hnxe be(l11 plowed the prC'vjouR fall, 
iJc(\a\l~e rlll'l'O\\'~ {haw Ollt lwfol'l' [he adjapent ~()t1, Tn till' fall. plant­
illg- in flll'l,tJ\\'''; pr'(>\·i()\I~l.r plo\,'<',1 may lwginimlllediatply aftcr thc 
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fil'St. good rain. It. would often be impossible to plow and plant im­
mediately at that time beclluse the soil below the surface would still 
be too dry, Plowillg thefuL'l'OWS well in advance of plillltin cr, thel'e­
:£Ol'(', increa::;(':{ till' jpllg-th of the planting season both ill spl~ng I1tILl 
falL 

Gnder l'ann'abJe conditio' 9, successful planting ean also be done in 
till'. :>lll11111('~' (fJl, ,f,::)" T!le l'(;'sults of seVl'l'!ll snlidl explomtol'Y tests 
conducted III Juw('t' ~lJelllgall OW~l' the pa::;t :W Yl'IlI'S ba ,'e shown that 
SUlllmer plantings ocnsiomi.lly nlll} be supel'iOI' to SprilW Ol' fall plant­
ing::'. Bowen'l', thi::; anomaly occurred ouly WIll'Il the ~onditions SUI'­
l'Ol~lldillg the Slll11ml'L' plantings wel'e more JaYol'ablp tgood soil 
IllOlstUl'l' alld cloudy, cool w('aUtel') than those SUl'l'Olllldiucr the COIl1-
lJlU'NI spring Ol' fall plantings, Sim'(' it is only in l'xcept:ional ellHeS 
that SUlllllll'l' conditioll~ an' mOL'\.' .:;uitablp i'OI' plantincr than sl)J'ing 
1)1' fall, llllllltillg betwt'('11 ,JUtlt' 1 and Sl'ptl'mbl'l' 13 eal:=:LOt l.ll: l'l'('OIll­
Il!('lllied a.s it gelll'l'lt! l'ull', A~ide il'om the unlikelihood of :6l"0I'able 
planting l'onditioll::', tIll' gl\'at('l:it (,bjedions to sununN' plantirw stl'lll 
frollt the diHiclllty of ('tIl'jllg rot' large amounts of stod\: bl'twl'~n the 
HlIl'S(>l'V ~1Il(1 llll' planting ~lte, and the mpidity with which weather 
l'Olalit ions nlay ('hangl" ' 

l~x'n::'iOl~(; TIlE "U~TI~C SEASON 

Be('all~l' the :-lpl'iug plalltill!r Sl'lIl:iOn is the JIlost favorable olle and 
yet the l\.IOSt lIl!('Pl'tain, t'lrOl'ts Iw,'e U(11'1l llla.dl'c to l'xteml it by artificial 
illl'ans, Sil1l'l' t'onditions at the planting site CHunot be l'oJltrolled, 
theH: efforts h!l"l' gone into lifting tht' stot'k in the ll11l'SCl'Y before the. 
tip::; hayc llllg-Ull togl'OW anl! hold~l1g it in ('Olll :3torage (ill a dOl'lUilnt 
:,latp) until conditiolls at till' plnnting ::;ite al'e fa\'orablec 1'01' its use, 

Ob:-el'\'a t ions 11NII.' HO:;{~OlllmOn and on the )(anist('~ X ational Forest 
ill 10\\,('l' )Ii('ltigHll ;;ho\v lhnt jack VitH" red pine, eastern white pine, 
nnd white htll'm'~' pltlllted aftN' the ::::hoot:; have gl'own noticeably lose 
lllO:il' :illl'('ult'nt shoot::; by the end or the sea::on,. ,,'heth('L' this drying 
up or the tips i8 1lI01'e sel'lolls than the los;; of height growth fot' thc 
)"t'al' through cold ::::IOL'age {'annot be said definitely, It seems logical, 
!to\\,PVPl', to !l~Sllml' that tl'l'(IS planted !dtel' tim shoots have grown are 
\\'en.kl'IlPd sOllu''''hnt and that (lWl1UPS for the entl'ilI1CC or injuriol1s 
fUll,gi aL'p pr()\'ide~l ~.': t}w den.d tips, , ' . 

~t()t'k storage [actlule" are now avtlllable at se\'et'al (If the Forest 
Sel'\'icc 11ll1'Sl'l'ie::; in tlte Lake ~tat('s, and tests fll'e 1IlH.iel' way to de­
termine tile best HtOl'nge practic(ls for Vl1l'iOLlS kinds of stock, The 
nest y(,ttl"s result:! or 0lH' .such compl'ehensi,'C slol'flgc test conductl'd 
Mar Rhi Il('l allll(' l'., Wis" showed thn t eoId storage for periods of 1, 2, 
3. -1. ilnd .:; \\'eek:-l at jOJ F, had no lllh'('r::;e ('ffeet whal('\'('l' OIL nUL'sery 
slll'\~iYttl-,the ~t(Jt'k\\'ns transplanted in lien or fi(,ltl planting-of jack 
phil'. red pilH'. at' 1'1t:-l:t'L'n white pine>, Thc longe::>t period of ~torage 
(;) wl'l'ks) did, hOWCVl'I" cause n ('()nsiderable dL'oppillg off in size of the 
stoek whell llwa::::UI'('<1 the :following fall. This indieatl's that if spring 
lr:ul::;plnntin,!.:' is (lone' in Lain' States nlll'se'ri('s the sto('k should cel'­
tuiul',' 1)(, in tht' gl'olllHl before the end of )1ay, 

'fliC' ;J-Wl'l'k ;I:ol'tlge pel'io<1 at 50" F, cau::;ed a significant lll'op in 
;-\uL'\'intl of :2-~ ",hitl' ::;prut'!' transplanted in the lI111'Sel'Y, TlliH indi­
('atell, a::; h(\ll bl'l'll su::;p('etNl, that 'white spL'nce is more st'll::;iti"0 to 
5toL'agp tlmn oth!'\' spe('ies, Its Illll'sery survivnl for thc 0-, 1-, ~-, 3-,4-, 
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and iJ-w{,{'k stomg(1 1){,t'iods WIIS vn, 100. VH, Oli, !)3, lind HI percent, 
n'spe('tjyc\y. '.1'hiB :;pecie5 show('d l hl' SlllUC'.. g\.Il\l'l':ll t. C'1.ldelll'Y to drop e. 
off in siztl with the lellgtlwnillg of thp ,Bwl'ngl' pl.'l'iod-the ,j-wl.'ek 
slol'age lot had thl' sHlltlle:;t stoekill lltl' fall. Thl;'; ('au be atll'iblltNI 
\'i'IT simply to tltt' l'l'dll('tiol1 in I('ngth of Ihp gl'owing H'II~on, b('(':lll:-1(' 
of pl'olongt'\l :-tOI'llg(', • 

Planting A!'.lll·n und Brush Lunds: A Sp('dul Pruhlt~m 

\\'ilhin lltp nOl'tht'l'l\ Lain' Slnt(',B tltt'n' an' "nnw (j nlillion :In't'::; of • 
{'olHlHl'I'('ial forest land ('OI'l'L't'd with. low-quality US!WlI and lip to ·1 
ndllioll ndd.itlonnl un'l'S l'O\'('\'('d with lJl'll",h,~" :'1111('\1 of this lalld 
fOI'mt'l'ly 1)()I'(\ mIWlhl(· ('olli t\'r:ol!S fOI,(·:;ts. bill, as it ,'('sldt of logging 
and. SII b:-('([ lIt'lll Ii I'('s, i I Itn:- ix>l'll I'l'(' In iHII'd by lll'll~h nlid ddN'l i \.'p 

aspen 01' lit! It, 01' 110 mlllt' liS wood ('I'OPS, .\ll l':;tilllHt(· of tll(' Hrl'll or 
Off-sitl' lISIll'1I lands in 11('('(.1. of plnlltill~ to l'(JI\\'~'I't thl~n\ to \'aluabl~ 
I'O/'pst:; is giV(,H ill tHull' lU. ' 

Ohsl'n'aliolls within tIll' "P!.d(1I1 indi('utl' thul ollh' lIlld('I' thl'. 1l1O;.,!. 

ftH'O!'nblt' ('ollditiolls will a:; 1)(> II 01' lll'IISl! 1)(, (,01II'('rtl'~t tn nlitlable 
{'(jltife!'s 1I1It! IWI'((woods by niltul'ul PI'Ol'l'SS\';; withill 100 .\'l'HI'S, ] 11 
most ('asps it will [nk(' 1l1ll('h IOIIUt'I' i1111ll tlwt. III \'jpw of j ht'H' ('il'­
l'1l1l1;,;lalH'('S it U('l'OlllC'S of l'OH:;idi'l'ubh, lmportan('t· to I'('pill('(' tilt' low­
"a] Ill' f1S1Wll l\ lid ol'u:-;h \\'i tit \'alllu hlp ('onifprs lIlld ]IJI I'll W()OdH U\' 
artifieinl 1IIl'IIIlS: that is, llt\'oll~h t'l'l'ol'(':-tatioll. Whl'I'\' wood lll'odll('ts 
an' to 1)(' j he Illain ohj(,{,t h'll of JJlJIllll~I'Jll\'JlI. .\, ('ollsid (lI'U h](I portion 
id the nSlwll alld brllsh lallds llIav b(l t'n!Hl~h hig'hl'l' ill ndlll' rot' wild., 
lift, Ot' oiJwr !lIIl'pO:;P" to \\"lIJ'J'lIlll~ kl'llping it HI' it j". e 

~\bout OIlP-halt' or thl' oll'·si[(I ol'low-quality n~p~'11 sland" at'(' pithet' 
yOllllg ('Ilough (H' ('Io:,\' l'n()\t~h 10 maturity t;) bl' plan(lIhl(1 11111\(>1.' till' 
sUf!gl'~t('d ('ollvPl'siotl lIIl'\hods, 'I'll(' 01 II!.'!' haH will hl'l'ollll.' plalltalJk 
H:; thll\' r('llch Illatul'it\' in lhl' Ill'xl ~() to ao Yeal'g, 

.\ Itf\{)lI~h tiH.'I'l' hn~ bt'1'1I a l1a t II nil IH'l'(lil('C'!iol1 rOl' ('as,\' Ii I:lnl: in~ 
(·hall('('s. c'oll",id(lraIJI(' planting of pi lit· and SPI'\I{'(> has bl'l'lI dOIl(' ill 
til(' Lal\:eSwt('s undl'l' HSpl'1I alld brush 1"01' tl\l' IHII'P0;1(' of <:OIl\'l'l'l ing 
lo.ueh stnnd" to tIll' mOJ'('\'alllabh' s]H't'i('s, l'nJol'ttlllat('ly, tllltl'h oJ IhiH 
l)lnllting Was WasH' (,trolt. ('hil'lly b{,(':lUM' of faith in thl' 1\ II I'SI.' ('('op 
till'on', which aSSlIl1lC'S lhnt wit hOllt all\' flll'thp\, aid 1'1'0111 man IhI' 
OWI'SIut'Y will pl'O!{,('! till' plnntlld (1'('1':': dlll'ing coady Lii'l', alld th(;1l 
obligill~l\' 0lh'n up at til(' 11I'OJ.ll'I' tillw :tilt! allow thl'1l1 to pass thl'ollf!h 
Hllll!!l'o\\: unl\lOll'sl(ld, E:qll'l'il'lH'(, has PI'(\\'(ld this tll('ol'\' a. dl'lusioll. 
Actl\;t1ly stich lIlHl(,.I'plul1lin~ ('an Ill' SlIC('l'ssful 0111,\' if ('oilstant a\tt'Il­
tio1l1s~i\'l'n 10 tll(' I'PIlH)\'al of ('olllpl'ting \'pg('lnlioll, "~ith till' pilll'S 
dll' O\'(')':-;(O)'j' l'l'111ontlmU:;( bl'gilt (lllI'I.\'; wil h SPI'Ut't'S it ll1ay b(' dl'la,\"('d 
~olllewhat (ongt'l', 

T('sts (':\I"'iN( Ollt by tIl(> La\;:p Statp:, FOI'(':;( Expt')'illwnl Statioll. 
eh [('!ly 011 til(' ell i])I'(,\\":I Sa t iOlla I FO)'l'sl. dll),] IIg tIll' pn:it 1() yea ndl:l \'P 

'" TIll' In'lIsh (HIP (iJl('llllh'!I ill t',:titllnll'd tOllll,;, tllhlp :1, \1. II J i-; IIl11dl' Ill) of :l 
\'jU'!Pl.Y ()f SIWl'LPS, pWlllitu'llt nlll!ln~ \\'hi<'l1 111'(' ,\IIIt'I'iI-an 11111\ II\'akl'd IIlh\'r\, 
IJJ(HlIHllln JlJII{lI<" ,'at'i"ll~ dtl~\\'!1(/!ls, 1Illd sllt'd~It'11 1IIIlI'l', 'I'll(> IISPI'!! 0'111' is 
('IUll'/H'teri7.l'd ll.r till' !'ollulI'iug ':I\I'I'\('S: ~JIlII killg n"llI'lI, higtoot h nS/lt'II, hals:! III 
puplar, nIH! pnpPl' liliTh, • 
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J\ orlhC'lll'acrII 2, 305 G3n 183 83 200 5:3 120: 100 i 2751 255) !} 1. :;: 
('('II [rill pinec 2,322 ],120 172 250 320. 200 ]78 I 2001 507 -l03 : 10 ; j
Hainy Hh·(·r. !/5(j 202 13 122. 21 ~ 15 ! 31· 40 ! 88 ! 68! 6 i.,.· .. o 
Hardwood.. 27/i 31 !') 0.1: 20 I I: 7 I 12 ! 8 l 2 I 2 ~ wPrairie. ]53 (II I.') O. 0 1 0 I 0 f.c ; (I) I (IJ I i .,--

Tvtnl O,OJ2 1J,'II\;;"3(iS .155 1"5:i2l·-2!171-·~3~oJ"cc~·J71~.~~:j ..73~!.2c~L._c: Q 
.--. _. -~ -- I 'H~ """"' r- -..-,- _." . __ ~~,." ~---~,<.-~ ~~.- ~,- _t"H~'.__' H 

\,'j;;('olll'iJl: . II j I I ! ~ :\orUl('lll'iprn I. 5·12 7·11 130 ·jO 15·1 J3~ 1 283 i J60 285 228 J I. 57 
J\orthwe"t(·rll •. _ 2,1:m 702 , 107 ' 17 215 HI I' 2,22 1 153 270 2,10 01 iH t" 
Central 83·1 .JHI' I 3' 33 27!J 103 I !J2 l6I 12U 51 32 ~ HouthweHtern \)5 2 ('), ('l 1 ('l 1 2 I (4); 0 1 J. 0 ° ~ 

Total ... _. 1,80·1 ; ___:~,,,.;:~-''-(~_;~02JI=.!?6J-0081-405~. 57~J 25 L143 f!4:.­
>-31\1 it:hi~all: i " ) to1

Ellsterll l'ppcr Peninsula. _. 1,006.. 301 58, !l3 1 I 22 1271 00 139 I U3 9 Ul 
Western Cpper P('lIillsula .1,001 j ·113 62; 83 I 2 l 25 2.Jl 85 171) ]27 10 12 
Norther!) Lower Peninsula. . 2,602 i 1,520 1,18 ,115! 5\ 288! 070,' 348 586 510 5 77 
Southeru l ..owcr Pp.uillsuln.. 302 j 103 1 , 5 (4) 7J 26 24 50 21 8 

TolIl.L_____ .- ... ____ ," _I' 4,971 12,343 (2691 596 /--8-1 ,10611,064 j 517 954 751 2497 
~ 
01'J'otlll']Jll.k~~~~~~ •.: __ .... ,,· ... · .... __ 1 15,59316'1991~1~"I952II'259 12,002/1,269 '2;553 2,059 76=r242 

1These llru (hu .Economlc Ullits nsed by the :Jo'orcsl Snn'oy 2 Exdllsivo or derorL'Stcd area. 2 011 rormer pine tYJle~, 4 Less th811 roo acres. 
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brought to light c(!rtllin essential requirements for slIccessful con­
v~l'Sion practice (66). Brie.f\y, these requirements 11I'e as follows: 

1. Areils cut Ot' bUl'ned withill the past 15 Yl.'aL'S, pal'lieularly on the 
better soils, should be nrst choi('o fOl' CO 11 VC' l'si on. ~\spen more than •
10 feet In height gl'Owing ou good soil should be allowed to reach 
matllrity before cOllve1'tilw it to coni fer::. .A:ipen on poor :,;oil rnay be 
eOllY('l'ted nt any agC', uutthe task be(,ollll's \'l'ry expensi.\'e it under­
tltken in stands Inqj'e than lG feN in h(..ight. 

~. Planting should be confined to the following ~p(l('ies: jack pine, 
l'(\d pine', ('II:itcl'n white pitH" wh ite :-;!U'Ut'l', and po::;;;ibly X oJ'way spruce. 
The. ('hoice of specips ShOll III be gO\T(ll'lH'd by the l:i(li I. (See l'l'('otn­ • 
mendations in table 7.) 

3, Only t11l'il'(,.. stocky, high-quality p1itnlil1g :ilot'k with It millimulll 
heig11t or G1n('he8 should be tlsed, Clnss('s of sloe];: t'N'ommCl1l1ed are: 
jack pine 1-1; red pine ~·-l, l-~, OJ'2-2; cnst('l'n white pine 2-2; white 
SPI'u('t' and Norway spruc(' ~-2 01.' ~-3. 

•1. To pl'l'mit sat!sfflc!()J'Y gl'owth or the plnlltatioll, (11(> aSJll1!l o\'el'­
story SILOU III be. tlnnlwd ('lIoligh to allow at ll'nst Gll-p('l'(,PlIt light to 
IWIH~tl'iltl' it. Ilowe\,('I', l'Ht'lt plnnlNI tL'ee should reel·j\,C sOIll(~'shade 
fol' part of thp day. Xot only nlu:-;t Oil' (j\'l'rstorj' hp thinnNl, bllt to 
inslIl'p.snli::;fll(,ton' !:>uL'Yinll it is abo 1111[>e1'nti\'e that l'()nlJ)l~litioll f'I'om 
s1n'nbs Hllll other '10\\' l'L' \'pgl'tnlioll, iiLl(']1 as Imt<'k('n (('l'Il, bush hOlley­
huckle, und Jargc-ll'HY('(l nstC'l', bl' l'l'!l1o\'e{l. En 1'l,\' U'in Is i lulicai{'(l 
thnt both opl'1'lttions ('Old!] he m'l'ompli~h('d at one time by lI~e or IIll' 
Olympil! plow (fig. 17)?1 HO:\'('Yelo, spI'o111i.ng ot m;pen and brush 
WIlS so pl'olifi(' in the C'it'lu'('d S(TI1>:; that sl1b~l'qnl'l1t release neptis were 
almost pl.'ohibili\·(~, 'I'll\' Milln('sotn-tY[lc pusher plow, whi<-h is a 
he-it"y planting plow 1I101111tl'(] in feont of It traet.Ol', is tnOl'(\ satist'ac­ •to.L'y. Pl'o~a,bl~' the llIost efl'l'N~n; f!TOt!nd lH'clwl'ntion and reduction 
~)f COll1petltIOn (,an bl' !\l'('omplt::;hell'wlth the AtlwllS-I,\'pe disk plow, 
although this may l'l':iult ill almost complete and i11l1l1c<liat(' pliminatiOJl
of the O\-Cl'stOI'Y. 

5, Tltl'. ::;oil IlllIst be Pl'l'p,LL'('(1 thoroughl,\' in advanee of planting, 
\\\·ll-nllltll' s(':Lips al'l' satisfadory but :fulTowing 01' disking is usually 0' 

l'lINq)(\1' and mol'l' ('ll't'(,(j \'e ill I'P(iueing ('ompetitiol1, To carry out 
('Ol1\'('l'sion }>rHl't i('PS at n l'easonable ('os!:, it is (legi I'able to lise special 
heavy e<[uiplH('llt that makes it possible to pel'fol.'111 the thinning, 1.'e­
lllontl of 1l1Idt'I'growth, and !!I'OIllHl ]ll'ppnrafioll in Olin (II', at most, 
two opemtions, ' FUI'I'ows shcllIld be ::;paeecl itS dos('ly as is feasible. 

G, Trep;.; should be planted closely, abollt ·b j'pet ILpal't, i.n the :fm­
rows, OL' ~bb.r () £('etill 8('nlps, to pC'I'mit pady dosing of the ct.'owns 
with att('lHlant early l'Plluefion of competition, The wedge 01' ('entel'­
hole method;; or planting sltoulcl 1)(1 used. Planting should b(} done 
only in the spl'ing on hC'n\'y soi Is, Either spl'ing or fall planting may 
bl) (10nc on the ~:tudy soils, 

7. From OUt' to three allllual wee<lings fillOUld be JIInde to enable 
the 1']an("(1(1 eonifl'I'B to gain nscendnnC'y m'l'!.' the eompcting under­
gl'owth. Care mllst 1)(1 takell to pl.'('.\'cnt the estnblishnwnt of It sed 
around the trt'PS, whi('h 1lHlY result :f1'0111 too many weeclings, 

:n ~'h() Olrmpic plo\\' is a lll{)(lifiP(l hlllhloz('1' hIlY:!.g a Il('Il\'Y V-shaped share huilt • 
of WelfiE'd grader !llndes, \)ell{'llth whi('h Is alta('he(i n llen\'y ::;hoe to pl'event ulldue 
dJgging. 'l'II(' llull<1oz('r Crll 1\1(' with hlarH: is 1l10ulltNl 011 a 3ri-horsepower armored 
tractor. 1t dC/It's a strip nhout 5 feet wiele fl'('c of hruSh twtl small aspen, 
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H. ~\ftt'I' tltt· plulltl'tl tl'l'(,;" han' I'l'tll'hl·(j n hplglit (Jj' -I: 10 ,) fpl't (h(' 
fina LI'PlllO\'rd of [hl' O\'PI'~t()I'Y :-;110111<1 hl' :-,lu l'll·d t Ii!.!, IS), It is dl':-;i I'· • 
ubh' that tIll' l'l'lllOYallw dOIH' in ilion' thun OIH' OPl'I'Utioll;;O as to gi\'l' 
tl\l' l'ollifl'I';' tilllP (0 ('IO:-l' Ihpjl' ('allOpil'~ bl'rot'l' [hl',\' al'P ('olllpIPIl'I.\: ('x· 
}lO~P(1. 11' tht' O\',l'l'stOl'Y tt'PPS hll\'P 110 ('Olll111PI'eial \'alm' tl\(~y ('Ull Ill' 
l'Pl1w\pd b,\Y I!i l'd Itng, 

• 

'. 


"· ...3111 

FIGl'IIl·,h,-"Yh·\\' in llI:ri 01' Jnd;: piliI' pllllll!'(l ill til!' rail ClI' l!l:~'1. Tli!'!'(' \\'(,I'd· 
lng'S han' h('PIl mlHI!' Illlt! lit(' l'l'lI1lliuing' :J"lJ('1l 1l'\'ps ,ill';[ ,~iL'llll'd, 

p, TIll' plantations n1lIS( 1Jl' protl'l'tl'([ [I'OIll lil'p illdl'lini[('I,\'. and 
!"'O1l1 lh!' dp]>l'pd;dion;; of ,,11()"',;\I()(' hnn'", I'Hbbits. alld dl'l'1' until 11ll' 
In'ps han' l'Ptll'hl'11 snllit'il'll! sizl' to 1>(' illlllllllH' I'I'O!II :-'ll('h dUllla!.!l', 

t~sillg,!hl' hl'tlY.\' l'!(Uiplllt'llt lIO\\" antilahlp. IWH\'.\' planting plow 01' 

Iway.'" disk plow (fig, \!ll. :I:-Pl'll (II' hl'II:-!llnnds ('Hn bp ('OII\'('I'(('d to 
('OItit'I'I'''; ala [ll'olmbtl' H\'PI'agl' PI'l'Wi!I' I'()~t or S:!O to S:\;) Ill'l' a['l't', 
TId:- ('0,,( llwludl':- 1)('PIHll'tlliOIl or "iu'. rilbbit ('olltl'OI. pia III illg ;;lo('k. 
plttlltillt!". atHl fOlll' ,,"(,pdill,!!;;, Although it is 1ligh. it is lIot Ollt of 
I'l'tI"OH, UIIIl j" qUill' low \\'11('11 t'ollljl<lJ'\,(l with tIll' ;:;:\() to $1011 Ill'r 
tV,t't' 1'l'l[llil'Plt WitI'll Jll'H\'Y l'qllipllll'nt is lIoi IIspll lliUI,. . • 

L:ll'gl";:-'!'Hlp Pl'ojl'('fs of ('om'I'I'till)! n~IH'Ll lllHllH'llShlHllds to ('011il'('I':; 
('HIlII!)t lw 1'l'l'OIlIIlH'II.dpd HIIIII adillinistl':tliw l'XIH'l'ip\H'p in slll'11 work 
Itas bl'pl) H('('IlIl11tlaiNI. I !OWP\'PI', sllIall-,.wtlll' ('IJlln'l'~i()1l pl'ojpds. 
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.Il"nld III' ('an-il·d "11 1I11.!1·1· "'1'\'I'I'al ""Ldili'JlI'" I It 1'1111 !.dlllll I till' I·L'!.doll 

• :" 10111\ :dl' "'1l,,11 ".\1'1'1",'1;,,1' 11;1,', ••\1'1\'1' 1':\\Il'l'iL'III'I' lla,.. 111'1'11 !!ailll"1. 
• '''''"'1\1'1 'i"l: Ill' :\"1'1'1' .tlllll"'I\",ldawt, lila,' Ill' ui\I'l1ltl,!l'h I'jllik illl\OIll! 

"I',iI ,"'I '1'1'\;[111111 1't'IIj""h III Ill- 1[1!'[,-lt,t!,I'1i dUl'ill!.! ,..Itll'k \II-I'iot!" or 
l llqdtJytJ1'O!). 

• 
r .1G'.,p, I 

\1,>,1.\1'" I ....' n-, .. j ill Ill':! \ " IIf'Il-1l ill' 1"1111' '111;1lil," :J~PI'II, Tlli,. 
li,l' I." ""'il ,tI .. ,,,· "I' itl 1·"It.illl.l'\illll \\,jlh 1111' 11I,\'lIlpit' pill\\'. 

"IUlllill!,!' Food alld ~IIt,ItI''' 1'0.· \\ ildlif.. 

(h,,· "I ,iI!' ",,'II';j""!i!.!Iy \:t!llaldl' jlllJillll'l" o\' till' I'OI'I,,..t. t'\til'r1y \'01' 

II, 11't! "fl.1 1 fHiq"I",'" i .. \\ ildli!'\,. Th\' !.!':111I1' IIiI'd,... I'lu·lwtll'l'I';-;. llild 
,,1 ;:1'1' f'llil'" ! i';11 11l,1l,,, II}! Iltl' 1'111""\ \\lldli 1'1' hill I' l'I'I'[:\ill 1'I'ql1il'('~ 
",,1_ ILil1 IL'i-l Ill' 111"1 if Ihl'l :11'1' IIlIIIl'!"(' ill dl'"il'l'd IlllIl tI '1'1',.., III 

~"','·I'tl. IL,·., 1""'.[ ,I lillil'l.\ IIi' plain,.. 10 lll"IYitll' flllld titl'()li.!.!·llllill tltl' 
.,':11, """1-'"':''' "l"'l,'ll!.!" iii lilt' 1'''1'1'''1. :tlld ClI'I':I"llIl1al 111'11"1' 1'11\'1'1'\;-; 
f". .. ",11,·!. T! 11'~1' II 'If II i 1'('1111'111" ~!tl "tld 111' t:l kl'1l Ilit () (·oll ... idl'I'al lOll 
,'.".~. I'; il,!,,: ~ ;111.1 !;II'!.!I'- ... ·:tll· "ialllill!.! jll'll!.!I'l\lIl, 

HI" (:.'" "I \ :11'1;11 ;111,,, 1II -llil. kind :lIHI dl'll-it \. Ill' rOI'l'"t ('m','I', 
".",1,1'- .,,;.,\:! 1I1t-. :\I:d 1I1!1I'1' plt,,-j,':t1 :llld ]li(lIIl!.!·il'1tl 1':11'101';-;, 1'lIlldi ­

• 
 ; "'.- , ! , " ("!.!IIII: IIl'dll::llih -h'lldd ],,' fal'lIl'al"!' I'llI' \\"ildlil'l' "p('('il''', 

t "'1_1 0' ("1'1'-1- tlnll al't' ~1\,\-11 "11111" -t'llIld:l11l'1' Ill' 1I1;1lta!!l'IlIl'IIt. 


LII,,!l\, I,ll ",\,'1'. In ":!I' "'II., -III'(·",,-l'1I1 plaillill!.!' lIlid 1'11\,('('1\1' lin' 

]'I"""! n'. I, '.1 1'1'11.111",. 1·,ll'i,,,,jll' d\'l':!- "I' dt'II"\' ror!'''1 Il'l'u\rlh 111'(" 
':"",',li ,1\ "~I "',I' .. I' 1\\11 'I""'il'-, \\,ill'l'l' -It,·1i "lIlldjlill\l" [l1'!'I'ail, 
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some measures will have to be taken if wildlife species lU'e to be main­
tained in relative abundance. Opellil1~s of 3 2 to 2 acres, to make up • 
at least 10 percent or the area, SllOUlu be l)rovic1cd, and if bL'owse, 
berry, andeclible-seecl plants arc lacking, they should be planted 
therein (fig. 20). One fluthority (i~4) rN:ommellds that ont of each 
quarteL' section in the planting area, a 40-acre patch be omitted from • 
the rcgular pl'ogl'lltn and planted with some game-food species. 

... 

• 
B-,'~009 

It'lOUltH 20.-I!'IlYOrnlllc coYer conditions fat' dcer. Hll1ull o[}('niug' flllp<1 winl • 
W(lstel'lI thimlllciwl'l'Y, common red l'uSllllerry, find Jllo1lntnin HIli pie, :l'lw 8111'­
rOlllHllug forest Is chieJ!y ilIacI;: sprllce, northcl'u white·ecliar, :Iud IlUISlllll lir, 
(Photo courtesy of Fish :llId Willllife Sel'vice.) 

Over 100 specie's of trees lmd shrubs, which are hardy in the Lake 
''!' 

Stales, al'e known to provide wild1i:fe foods (3,86). The majority of 
the.sc planls also provide coyer :fot' animals. tipedal plll11ting 0:[ trees 
itnd shrubs fol' wilc11Ho pllL'poses ol'd inat'ily, howover, should be limited 
to specIes that furnish food (luring the seasons when it normally is 
SCitrC'e. Tho most useful wildlifc-food plants, hardy in the Lake 
Stat('s, are uS follows (38) : 

Plants: Pro/erred //so
Ap1l1es_________ .________ Fruit 011(1 brows('. 
Balsum iil' ____________ , . ____ HrOWSQ. 
l~em'h('l'l',\'-----__---.--- ___ l!'ruit. 
Heet'h__________________ __ ___ Do. 
BirChrs______•.______ .__ ___ Bl'owRe, 
Illncklwrl'\(IS ______- _____ .•'._.__ Fruit. 
Blucbct'l'i('S.____ •. _______ ___ Fl'tlit IIml browse, 
Blat'\;: ('hcrl'.\'_____ -.•. _____ .- Do, 
Chokeh('I'I.'i('s ______ - ____• ______ BI'OWSC, •
YII'g'illia (~I'l'el1Pr____ . ______ .-. Fruit. 

Dogwoods_______________ - ____ , b'l'ult und Ilrowse. 

1.'llbet'ts____________________ .. _. Bl'Owse. 
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PlllJltS-COlltiuuctl Pre/erred lue 
Wllll gl:apes_~______ ~"__" ____• l~l'tllt,Hnwthorns ______ ,,_ .. ______ H __H. Do,HClnlock____________,,________ _ 

ll1'owsc,
Hucldebcl'ries_______ ..• _______ _ l~rult anll bl'owsc,
Oltlf1('!(1 comlllon J\1IlI[l('l·~__ ~. ___ Browse,l\Ialllcs_______________ __.. ____. Do,Onl,s __________________ 

~ 

••____ 
l"l'ult 1111(1 bl'OWSQ,1'01l1uI'S______ '- __ ,. __ .• _________ 
Bl'OWSO,Sllllll\CS_____________..... __•. __ I.'rult Hull \)rOWS(I,

VlbUl'llUIl1________.... _~ _____ • __• li'.l'uit, 
NOl'thcl'u whlte·codlll'. __ ...•.•. _._ lll'owse,
'VIII j(II'Ui'I'I'Y__--- _.____•. ___.,. __ Fl'uit. 
Chce\(cl'hcl'l'Y winlcl'gl'c('I1 ___ .__ DI'OWSO, 

'l'he :following list inel11l1es the h'l'('s and slll'uUS that are imp0l'tant 
!'ooel SOlll'ees fot' several important wildlife sp('C'ies in the, Lake, 
States (S:1) , 
IIII'd: llll/wr/ullt 100t/1/lullts

Hol>whitc....___ ,, ___ Appl<'s, Amol'i('I111 hittN'SWC('t, wild grl1pcs, olll,s, 
shiniug' SllllltlC', alllI COlIIIll()n ",intCI'berry, 


Wilc1 duel(s nogwoods, wild g'rl1 i1(1S, II ul1 olll,s, 

l'illnllt.P(l gI'OllS(l_~ __ _ l~II'('llPs, cholwbcl'I'ies, IIlbods, nlH1 DOllll1 rs,

Hull't'd gl'OIlSl'______ _ llil'l'IH'R, AllleL'i('uu be('Ch, blnckh(IL'rlcs, bluoilcl'I'ies, 

('hPI'l'il'S, dogwoods, 1l1llC'l'ts, wild g'rnI1cs, haw­
thorns, ('I1Stl'l'U hOllhol'llhNlII, hucklpilCl'I'los, ollks, 
POpIIlI'S, SIIllIl1CS, all(l Yihlll'1lUIll, 

Shlll'p.tllilc(1 gl'ouso __ Ahlpl'S, bll'ches, bluehl'l'l'ics, chcl'l'los, huC'klcberries, 
jllnipcrs, poplnl'S, wll(1 l'OSNl, and willows, 

Uing·ue('lwll plleas­ Dogwootls, wild grnpNl, !ittII'thOl'ns, wild l'OSCS, 
nuts, SlIllllICS, IIlIll Anwl'iclln cl'Hnilol'l'ybush vibul'num. 

Nongamc birlls _,, ___ llln('kllpl'l'i(ls, blu(lilel'l'il's, Ch(ll'I'i(lS, ViI'gillin ('rec'11cf, 
dogwoods, Wi ill gl'llll('S, g'l'ecllill'iPI'S, hnwthOI'ns, 
huc'klei)el'l'll'S, o:1I(S, rUSl1ilprl'iNl, wi It! roses, SOl'V­
ie('bl'l'I'ies, a lid SUII1IIl'S, 

AlliulIll;
nl'lll'l'I' _____ _ .\I(ll'I's, hil'ch('s, POlllul'S, n11(l willows, 
Blu<'k Iwn r" _ A11)11('>;, h(,lIrhCl'l'Y, A lllel'icfl n hC(,(ih, lJ1twl,\)crl'ics, 

blll('h(ll'l'il'!;, hnckll'h('l'l'ips, oaks, lInel l'asphel'l'ic's. 
Coltolltnil. Appl(ls, busswood, AlllN'i('lI11 elm, (':tsWI'Il ilOI)hol'lI­

IH'IIII, AIlICI'il'all hOI'11 1)('l1n, bla('1e lO(,llst, rod oak, 
1'(1(\ ilia pI l', I\n(\ >;11 III II ('S, 

Applcs, whill' /ISh, ~\Ill(ll'icnn bcl'eh, blll('1;: birch, j)nr,\lr 
hll'c'h, Yl'JlOW birch, hlllek chen'y, ('hol\Cchcl'ry, bnl­
I'lHIII fil', t'llstl'l'lI hplI1lock, ohllh'ld ('0111111011 ;illllipOl', 
I'\'(] 1lllillle, stI'ipNl Illaplp, Sllg"tll.' 11111 pie, red ollk, 
$\IIIlIlI'S, northern whitc-t'elilll', wilc'h-hnzci, Hnd 
CanHlln yew• 

•\>;1\(18, hnssII'O()(I, AIll(lI'i(,1l1l hC(lch, hiechcs, amI 
IIIII Jllcs, 


Gm~' fux Appll'S alld wild grapes,

fwd foX' ___ _ '\llple'>;, hlrll'li(ll'l'i('s, blnek ch('I'I'I(':,;, IIl1d wiW g"l'tlpes, 
~uowshue hn I't' Sp(leklNl aWl'I', bil'('jH'S, halslIlll lil', 11 iI I(IS, Snl'tw(~s, 

tll11Hll'll('k, 110I'th(H'1I while-('l'cla!', an(1 willows. 
l:il'\'I1\'1I, bnlsum fll', sl:l'ippcl IIIl1pl(', moulltain-nshes, 

poplnl's, aIHI wllio\\'R . 
Un('('(}(l1l •\pph's, .\1\\(1)'1(>1111 b('(I('h, blnc'le chcl'I'Y, Yil'ginill 

('I'P('JlPI', wiltl g'I'IlPl'S, oaks, alld yllHII'llllJl1!;, 
Bnstel'll ;;kuuk•••.. " t:lal'l([lN'I'il'S, dlCl'l'i('S, dogwoOlls, pIUIIIS, nllll rns11­

benies, 
(h'ay I1ml fOx. squlr­ AIIll'I'iC'all 11('('\'h, (!h01'l'i('S, Jilberts, :111(1 onks, 

rols, 

)Jany of thl' C'i)l'('il's in !l\(, list; ha\'(' had littlt, or 110 placo in past 
l'efol'('statioll w(J:-}, ('ons('qllcntly, theil' lise ill\·olYC.,s the solution of u 

snOB -UO--O 
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host of new problems by the llul'sel'ymen and planters, ;Jince most 
of these problems arB still largely unsolved ttnd since phtnting for 
wildlifl' pllL'poses is yery new, only general directions for snch ,,'ork 
can be gi\?en. ,A faet to bear in ll\ind is that muny or these species 
a Iso proddefood for eertai Il beetles, the adults of the white grubs. 
. A large sllpply of stich plants llIight ll'ad to severe grub infestation 
ill nearby conifl'L'OllS plantations, Al1otl\(~r point to consider is that 
wild ClIl'1'(mb; or gooseberries nre alternate hosts for -white pine blis­
ter rust, and ('holn~('h(H'l'Y is SUSl)(~etNl of hal'bol'ing It peach disease. 
Aetunlly Sull\(' 70 speeies hfl\?(\ beell grown ill Lake fltates lUlI'series -fo)' 
wildlife 1)l1l'l)(l::5eS, but the tendency HOW is to simplify both 1IlIl'se)'), 
ulI.d fil'hl planti ng pL'obh'l1ls by settli ng Oil a Iist of 10 to lil species foL' 
t1l1:; purpose, 

Mllch of fhe ratlH'r limited planting for wildlife ptlL'poses so :far 
done in thiH region haH been !L failuL'e. chiefly for two 1'(~asons: (1) 
Se!eetion of species pomly ada.pted to the site, and (2) browsing of 
the planted stock before it could establish itself. The trend among­
wi}dlife specialists HOW i::i toward pro\?iding -wl1dlife>, food and covel' 
elllefly through llItlrwg(,lIlC'nt of natural gL'c)\\'th, and to l'eSOL't to 
planting only in sp('('ial (':\Sl'S. 

The ('ol'l'('lation of ('('gular )'l'fol'estatioll work "'ith wildlife l'eqllire­
llI('nts ('tin {'ontl'iblltc' It gt'l'at (Il'al to 1I1nintnining 'fRYorable eonditiolls 
for "i\dJit'l'. This (,lU\ lw Ht'complished by 511('h pradices as: (1) 
A\?oiding the planting of al'eas of high \'alne i'oL' wildlife as the;y are: 
(2) presetTing as l1lu('h as possible o~ any natural yegetation valuable, 
fot' wildlife>, pUI'poses in the ~'OllL'Se or, gi:ound ,pl'l'pal'at~()n, p~allting. 
or subsequl'nt l'l'leasl' work; (,}) pswbhslllllg mIxtures of COnITl'l'S and 
hardwoods; (-1:) block planting: and (:J) occasionally opening [LIl 

cc1ge,22 ~lI('h mattcr:-; should he takpJ) into ('onside)'ation in drawing 
up l'eJorpstntion plans. 

In the light of PL'(':-;Pllt sln'telly kllo\Yl('d)!e, the following pract:ices 
Iln\ ]'l'('ommpnded: 

1. "{THe g-ood\ sturdy ~to('k with It top length of at, least GjllclH's alld 
n. well-developed root systerll. [i'OL' ('ollifers this will nsually 1lIl't1l1 

~-2 ot' larger stoc'k, and .EOI' hardwoods 1-0 01' 2-0, For spedes tllat 
can be. propagated by ClIttings, only well-rooted cuttings should he 
uscd, ~\1t:hOllgh tlw transplallting of ,yildlings may be successful, 
nUL'S()t',Y-!:!;l'own ~to('k sholl1<1 be giyen prefeJ'ence. 

2. 'eSe'it l11ctllOd of planting that will gin' gooclroot distribution, 
Except fot' stock that is lll'l'clominanth' tapl'Ooted (snitable for slit 
planting), the ,,'edge 01' ccntPI'-holp. ni('thoc1s should be 11Sl'<1. 

3, Although fllJ'I'owin)! ol'dillarily will not be j'rt1sible for wildlife 
plantings. sincp planting is tlslIally llOJll' in 1l1ltehes, gl'onncl pl'epam­
tion shollldl)(' thol'Otlgll. R('nlp8 shoul<1 h0 large (2-1: inclJ(:s square) 
and well mad('. 

'L 8p('('i('s SllOllld 11(' pl.llltl'cl only Oil sitt's to whi('11 they arc well 
aclapt('d. 

5, 'l'he plani:l.'d tref's OJ' shrubs should be ,l!i\'('11 adequate releasc> and 
protPctioll 1Illt'j1 thl'Y a ]'1' able to Illai IItni n tlwllIseh'es. Obviously 
wildli:fp· plantings shoul(l11(> ll1111le ollly whl'L'(> then' i,; sulliciellt pop li­
lation ('ontrol to [ll'('\'ent ()\'('r\))'owsillg, 

• 

... 

• 


•

., III wil(lIifl' IIUll1ug('IlI('nt, nn l'dge is It bOUlulal'Y hetWl'l'll foud Ol' COY('I~ tn)('S, 
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• 
PJanting for Erosion Control 

Soil Cl'OSiOll is not especially serioLls in thc northel'll Lake States 
bel.'tLllSP, the top<wmphy is in "e!lel'al relatively flat and because the 
g'l'l'at b'ulk o:f thc~lrea is co\'cl':Clwith Yl'getatioil of some sod. Some 
soil erosion, howerel", do('s take place almost wherever the soil is., 
culti,vatl'd, alld locally it may present, it serious pl·oblem. III the 
southet'n part o:f the Lah States, especially in the 1I0nglaeiated arens, 
soi1 erosion has assumed serious pl'()portioll~. 

Satul'e cOlltl'olled C'l'osion with \"(',!!etatioll, and nHlll has :found no 
better means of pl'e\"ellting soil Wilstage. Tl't"l'aces and other me­
chanica101' a l"tificial strudllrcs mi lIimiz(> soi llosscs on culti \'rlted fields, 
hilt n ('olllplctnjob ('fLU be done onl\' with the use of. pia,nt covet· (,1'0). 
All kinds oJ phLnts help to ('onll'ol c'I'osioll, but tl'N~S t\lid shrubs llsnnlly 
1)I'od uet· :1 11101'C PC't'HHlllCllt and vnluah}(, eovcI'. 

Sin('c c'l'odp(] al'elU; uS\HlII~" ha ve bl't'll dcnu(\l'lL of thp fertile topsoil, 
! ht:>,\' mllst ]w l'l'e1ailll('d by plttl1tS cap:lble of pi01H'0l'ing Oil barren, 
low-qualit~" soils. ~\'l11png' pla11ts IHn-in£; such ('hal'aeteristi('s~ fh'st 
l'ilOicc should bl\ those that have :far-reachillg root systems or those 
that haY(' the habit of making dpllse gl'owth. Tlw alii Ii!,\' to produce 
ntluuble (TOPS llIust be eOllHidered as subonlillate to the first: two 
elln l'aetcristies. 

Among the tret's suitablc :for crosion planting in the Lake States 
lIlay l)(' listed: 

• 
i. Black lo('ust, tt 'fnYOl'ilt:> h'N' fOt" Pl'osion planting, However, it 

~s uot w('H suitNl to poor, !'flnc1y soils and is Itot pnl'ticlllal'ly thrifty 
III thp 110rthern Lake i-Itates . 

2. East(,I'l1 ('ottOl1\\'OO(l. it hanly, l'apid-gl'O'wing 1:1'(,c suitable for 
plantillg in tIll', bottoms of g'ullil's 01' in othol' situal'iollS wlll'l'e jt, ('an 
obhtin a, fail' amount of moisture. 

:1. TIll' willows. llspful tl11dPl' tll(' samp ('oll(litiollS as cottonwood. 
4. ~eott'h and Austrian pillPs. usptlll 'fm plant:ill!! on sand dunes 

anll hlmys ill IOWPt, ~[i('higa n. 8eo('eh pi ne has n Iso' showll yalue for,. 
l'pclaill1ing eroding stl'('am banks in tit(' same locality. 

it, Hed pille and jack piIll' whieh han~ sho\\'n eOl1sidel'Hble merit for 
plant'ing on "blow" sand. 

G, C'Oll1lllOl1 junipPl', NlSh'1'1l l'cdl'(I(lar. oaks, Anwl'iean (>'lIn, Siberian 
l'lm, .\ l11('rieHn plUIll, Sibel'ian lWHshl'ui>: box('ldl'I'. Russinn-oliye, und 
!!l'l'l'll n8lt . 
.. Slll'lIbs suitable 1'01' cl'osion plantil1,!! illclud(': Sweetfern, filbert, 
1'cd lllllLbpl'L',f, lin \\,thom;:;, sPI"'ice1wITY, blackberry. raspberry, wild 
rose, snnme. Amel'iean bittel'swcet, lJl'istly g1'l'l'llbril'r, Jel'seytea 
c!.'anothlls, wild gl'llpes, Virginia e1'eepe1'. <logwoods, b(,He'i)e1'ry, blue­
1>l'I'1'\", hueklebel'IT, ('hlet's, .\'nwri(,tlll et'anbl'l'rybush \'ibHrntlm, atTO\\"­
W'ooi.l,ibll1'llu1l1.l'ilaekhuw, sllo\\'bel't'~". amI Tlli-al'i:'lll hOlll'ysllckle (41) . 
.:\Iost of tI\PS(1 plants U1'(\ ll~eflll Jot' wil<1lifp Pt..'pOS('S also. 

• 
;\[ethods oi' l'Pci;lillling g'llllj(,s ])5' planting han~ bel'll \yod~ec1 out­

ill tIl(', ~()ltth (.P) an<l plsl'wlH'l'l'. bllt tin', not disl'llSSc(l in this publi­
catioll sinee gull,'" Pl'osionis of minor OCclll'l'em'(\ in the l1ol'thnJ1 Lake 
States, 

TIll' contl'ol of Sll'(,lllll bank (>l'OSiml is a pl'oblml in localized areas. 
Sll1:tlll'1'0l1c,(1 patel\es can bp- ('ol1tl'oll('(1 by planting' (:Ilttings of willow 
01' cottoHwood ncal' l'11011g'h thc wnU'l"" pdg'l' so thai they ,yill rcmain 
moist until tIl(' roots han' bl'l'Ol1ll' established. Long tuttings placed 
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in trenches with the lowel' el1cl extending into moist soil have beeJ\ 
effective in SOine instances. Scotch pine. and jack pine al'e probably 
the best species to plant on the drier, eroded ~1(lds. Llll"frer eroded 
patches most likely "win l'equire some meclUl!llCal adjuncts, such as • 
deflector .logs, Sll itably placed to turll the force of the stl'eam away 
j'l'om the eroded spot; this will prevent undercutting of the bank and 
allow the planting to become eftective. 

",rind Cl'osionis mllch 1110re serious than water erosion in some parts 
of the nOlthel'.l1 Lake States, particularly in certltin pads of lower 
Miehig:m wher~ sand blows and dunes !ll'e familitll' features of the 
laudsc'ltll(>. Small blo,,"s oHon ('an be controlled simply by planting 
trees Ill'ound the borders. They Cfln ue controlled more quickly by 
covering the exposed !trelL with UL'lIsh and planting it with trees either 
before or after brllshing, Ol' by planting it with beaehgl'tlss (Ll'll~­
IIfL07)/tlla). The beaehgrllss, of course, does not give pl'omise of It 

useful crop as do tree plmllatiotls. 
Large blows aOll dune :tl'eas can be, cOIlt:l'ollecl similarly by a com­

bination of broadcast brushing !lnd trce planting, 'Vhere there is 
much saud movemcnt, as Oil. (hilles, good Sliccess has been obtained by 
SPl'C'!lding brush O\'et· the expos(\d llrCfl during the 1ate fall or winter 
aml then plallting tTN'S ill thl~ bl'lIslt-co\'cl'ed area the second spring 
following, when Ull' s:ulll has \)N'ollle somewhat stabilillNi. Onlal'ge 
sand blows it has bpC'll fOllll(l sfltisfadory to Spl'c!l(l the brush soon 
after: the tl'ces have been plnnted. 

Conirel's :tre IH'efcrrctl Jor tItis work, since they [tre particularly 
dl\~('{ive in l'Nlu'l'lng wind ,'eloeitips during the late JaIl, willtcr, and 
ettdy spt'illg, when most of the soil blowillg takes place. .Tack pine 
alld Scot('h pine, be(:[tlli:-ic of theil' hardiness alld l'llpid growth, are pl'C­
fel'L'cd (fig. 21). Hecl pille also does quite "well, but its cirect is less 
immediate be'cause 0:1' its slowel' growth. 

Cost of Plulllillg 

Thel'e are thl'l'e distinct elements in the cost or rctorestation-es­
tablishment, maintl'lHlllCe ancl protectioll, llllcl taxes on the Jand. 

ESTABLISH~IENT 

The cost 0 f t'st:d)lishment j nc1ueles snch items as llIll'sel'.\' sLack (Ol' 
sced, in the case. or direct seeding), ground pl'eparation, and the actual 
planting or seeding OPL'l'UtiOll. Each of these items mlly \'ltI'Y It great 
deal accorcli ng to condi tiolls. 

In the Case of Jlul'scry sLo('k, for jllsta.nee, transplants uSllally cost 
two to five times as nlllch as soedlings of the same species. Bl'c:tuse 
of variations in sueh :£aetol'S as 11\II'8(\l')' 10sses aBel cost of seed, the 
price of tilt>. same kind of Htock Jor It gi \'(:!ll !tu L'sm'y rna,)' also difrer 
eOllsidcmbly from yCltl' to yt'al'. 

rl'IJ(~ ('ost or st odc va I'il's H('('OI'd ill~ to whet hel' the opcmtor grows 
:it himHclt, purchases it from :L publIc nlll'SeL''y,2~ or purchases it from 

20 Slock rOl' forest plantitlg' can be pllL'cllnscll from StHtc llurRcries ill :i\[IchigHIl 
ana WisCOl1sin, aud sim'(' 10·17 in l\liuul'sota whorl! it is produccd ill cooperatioll 
with tiIP Ii'Nlpl'al (:O\'CI'IllrtNIf: 1IIHIl'I' HeNion 4 of Ih() Cl:u'ln',l\!cNal'Y law. Sec 
l':lg'<' IOU in :tPL1('llI.IiX eo!' (\lrf:hpl' illfol'llIlUioll ,'olleerl1illi-( 11l'lnlte 11lll'chasc or 
pl:lnling slOt'k f.rom State 1IlIl'scrics. ll'ol'est H~'l'1'i('(' IIUI'SCI'it's 1lL'(~ O)Jcl'atml 

." 

... 

• 


•

JlI'imlll'ily for the production of. plantillg stoek [O!' lise 011 the lHllioliai forests, 
Hu('h :;("0\'1<. ('Illlilot LJ(~ sol!! 01' gin'lI away execllt as SlIl'L)lus to liIe national fOl'cst 
requirements. 

http:nOlthel'.l1
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• 
F ·3·"'~I". ,1~~96,', .13196~ 

Frl.na:.!1 I, ,);11'1> piliI' 1 1 l"hlll!"[ Oil "1'''11 "nlld Illo\\', \\'ilillIlil .hl'lJ:JliI':I~1 
hl'lblt 1,t'\w .... 11 Iht, I'(JW~. "low ~I'''\I''1i j,; tu 1,(' (' ..... [lI·,·led. II, :-:allll' lIl'"a ;11'[('1' 

'j ~""I\illg' ""a""11" , 111 "111\' I .. }.,I'I, :i1"I1~ hl'll"h ,lindt'lIll', 11'('1'''' lIl'l' I III 'j I'I'\'I 
tall; ilt 11[1.1'1' 1'11\1'; Ihl') an' I (11;-, [1'1'( tail. r', 1"arl lit' ,Hill(' Hn'n ('\lII'I't([ wilh 
hl'lIadl':J'" 1ll'lhh at lilllt' or 1'1alltiJlg"; llil' 1l't'I'" al'l';: 1010 {,('pi [all. 
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a COnllllcl'cial Jlm's('l'Y, An operator who I'Xpc('ts to p1ant on II large 
scale OV('l' !L loner nl'l'iod of\'('tll's lIlay find it eheu.[)el' and JlI01'C ex­

• t':) \ .". t'

pecliellt to gl'Ow his own stoek, l'i:lpccllllly whl'I'(~, he ('anllol obtain it 
1'1'011'1 public nlll'sl'I'ies, Sllla I leI' OPl'I'lllor::; will fin([ it mOl'e l'eonomical 
to buy stock :from pllblie 1II\I'sl'l'it·~ that: sen at prices elose to the cost 
of product ion, Onlinal'ily COllllllt'I'C'ial lllIt'S('l'i('s are engaged ehiefly 
in l)l'odll('ing st:o("k fOl' ()I'IHll1l('ntn Lund ol'l'hal'd PUI'POSl'S in small 
1111111\;I.'I'S a \lei large :-;iz!'s; hl.'n('(', -fot'10I,(·:-;t plallti lIg PUl'POSl'S thei l.' 
pl'ic('s, \\'hi('h illeludt' a :\'ail,' profit 01\ thr> ('ost of [>l.'Odllttioll, al'e likely 
to bll high!.'I" Ae(,()I'<iingly, suitable philting 81.0ek lllil,)' ~ost any­
whpI'ell'Ol\l $1. to $~() P('I' thousnlld tl.'(,(.'S, pl'('\\'al' mte:-;. 

The (,08t 01' gl'ound IH'elmraLioll depl'nlls, ./ir8t or nil, 01\ whether 
01' not l'ulTowing, diskin~, ()l' sca1ping is llSl'd, It (kpend::; also on the 
type of ('(jllipnwlIt 118('<\, the ([(11\8ity and kind of ('o\'el', tlm t'('lative 
amollnt of 1'0('1.:-:, Ht Uill ps, and ot1it'l' physiefll obstaell's, thl' I:opogl'n:phy, 
Hnd tlw kind lind ('()ndifioll of the soil. On lal'!,~('-seale phntilig 
op('I'at.ions in the LaIn' ~lntl's I'pgioll, prl'Wtll' l'o:-;ts for scalping Ol'­
dinnrily ranged from $.Ilo *,10, flllTowillg: (l'OIIl $~ to $,~, alld disldng 
:fr()lll $:3 to Sio pel' ael'£', , ' 

Thll planting opl't'alion its('1 f \'arit,:; ill ('ost llc('ol'llillg to the spacing 
Ol'l\lllllbel' of tl'N~S plall(pd Pl'l' 11('1'P, (hp Ill('thod or planting, physical 
ob:-;f:ach's to planting (such as brush, l'oeks, and soill'exl'ul'e and con­
di lion). type of labor, nnd WUgt'l'tltes, 011 large-sea1<.1 planting 
oppra,lOllH bd'ol'l' \Yodd "ral' JI, till' ('os I' llsllallv nyc raged be­
tWt~(,ll 8:1 and $7 pl'l' a('I'l', )[a("hille planting-including gl'ollll.c1 
l)t'l'l)lll'tltion-has ('ost :fronl S·b to $il pPl' al'l'e 011 sizab1e opl'l'tll:ions in 
'\Vi;;('ons\u, ' 

In thi8 \'tlgion (hl' ('ost of the el1iirp('std)lishlll(llll: opemtion Ilsua.lly 
l'nngedh'ol\l $10 to $~O pel' lll'I'e :ll1(L H\'C'I:aged ('105(' (-() $15 pel' :I('re 
be.fol't> the ",ai', l'II(\PI' \'PI'Y fayorflble c:ollc1itiollS costs have gone as 
10w as $:1 pel' ll("I'(' Hlld Ht I'll('" othl'I' ex( I'l'll1l' as high as $HO pel' ncre, 

lUAINTENANCE AND pnOTECTION 

Vlnntntioll nmillt.l'IJaIWl' jndlldes '\'('l,dillll:,I'l'h'tlse cuttings, thin­
nings, alld o!l1l'1' ('Illiuml 11Il'nSII\'('S 1\l'('(';;snl',V to Innintuill a thrHty, 
,,'ell-s(:o('kNl plnntatioll nftl'l' e;;(a1>li:-;11nl('11t, Proi'eetion consist,s 
pril1Ial'il,r of pI'e\'l'nting danHlgl' Ol' des(,\,lle! ion b," :l'OI'l'st fires, bill: 
('a5h outlay Inay also be l'N[tIiTl'd to l)I'otC'(,(, plnntations :from insects, 
diseasps, hi I'ds, Illmnnut'\s, nlid otht'l' C'll(' IIIips, ' 

Tho ('osl: of main!l'lUlll(,(', 11l'C'PsSal'," dl\l'ing tlt(' enrly 'Ii-fe of :t plttn­
tation h; dillk"lt to ('8lillllltl'. bllt probably will average. $10 ('0 $15 
pl'l' aCl't' at: (H'l'War wuge ratp8, Tlw nnlluul cost 1'01' firl' pl'otl'cI'ion by 
puh1ie agPlIeLC's aY('m~('s abollt: ;}~~ ('ents pel' llC'l'C' in tlle LaIn', States, 
and it has hN'lt estinultl'd lila t ('0111 plete Ii I'e pI'oll'ction wOllld requ i re 
nn pxpenditlll'e of nbout oj (,Pills pel' U('I'C (';tell yl'tll', The eost of fire 
proteetio11 has to bl' bO\'\l(l wlteth('l' :lll arl'ais planted 01' 1I0t. AS:L 
ll1f1ttet' of fnet, Opl'll gl'assy HI'C'llS al'P lI\l\l,)lIg the WOl'st fire hazards, 

TAXES ON THE SOIL 

In tIl(' Luke Slat(':-l fax('s on l'U(-O\'l'I.' :lIH1 (It' lllldC'l1landH, such as 
TIS\Htlh- Hre ('ol1si(\PI'('(l '1'01' fOI,t'st planting, rallg£' fl'om about .1: to 1)0 
cellts pet· aCl'e, Ol'Ill'l'lllly speaking. tlll',\~ arl' 10'" 011 the sand." lands 
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of 10Wl'l.' )Iichigan whl'l:l~ the frelllwllt f(liltm~ of: att('lllpts at farming 
0\'('1' It pel'io{l of yelll':; ha:;pl'o\'l'd tiH~ luml's 10\\' Yaille, nlld they are 
hirrhu in till' d('n.)lopil1~ PUl'ts (Jr 1I0Lth('L'n lYis(,Ol1sill all(1 )linlll'sota. 
Y;';\'intion:; in tax L'till' nm \' IIll'U It tlll' ditrPI'l'IICl' bpi W('PI! a pL'ofit and 
a. loss ill tll(1 l't'sults or the'planting op('ration, Hatl's lI111ch ilbo\'(~ Hi 
l'('l\ls 1>I.'L' tll'lt' un' ilpt to pn·t'llldl· 1)l'ofim~)ll' plal!tillg. 

HOIllt' ('fl'Ol'ls ha\'l' bt'('n IlIIldl' to nlll'\'latl' tlll' tax I.HIl'dt'1l Oil fOL'est 
lands thl'ough till' pnssagp oJ ~lll'dal flH'pst tax laws ill l'aeh of the 
t lu'pe Lain. Statl's, but <I('spi tl' fl'l'lllll'llt anlPlIlll1ll'nis I lil'sl' la ws ha \'(! 

failpd to attain an,), widl'spl'l'lHI applientioll (JO) , In gl'IH'ral. the 
law;> provide fOL' a l'cducpd allllUttl tax 011 fOl'l'st lantll'pgistPI'Nlulldel' 
thelll Hnd. nit addi tiona I paYllIent bu:;('(l on H sp~'~'i lipd pcrccntage of 
thl' ndul' of 11I'mlllets when t:hl',V arC' l'('lllo\'('d (rOIll till' fOl.'c~L DIII'­
ing tIll' IwI'iOt\ of I'l,(lul'e<l taxation till' Htnte pa.r~ IDeal gO\'l'l'lInll'lItaL 
Ulllts It sp('('ifh'd SlIllL 1>l'I' Ht'I'l' ill lipll of till' I'NLlIl'Pd. taxl'~, 

I'dnltl' landO\\"l1P1's plannillg II. n'j'ol'('statioll pl'ogram should in­
Yl'st igat (' (hpi I' ShIll' la \\'s (F!lI'('st CI'Op La\\' in \\'is('onsi n, COIll­
lIll'l'l'ial FOI'cst l{('spl'\'P .\.l'\ ill ')li('lti!!llll, and Auxilial'\' l.'ol'l'st Law 
.ill~IiI\J1l'Sota) so tlmt'llipy llIay (ll'l'itll' for thl'llI;;el\,('~'wh(,tIIl'L' .it is 
1I10l'l' ad \'alltagl'oll~ t(J pHY tilt' I.'l'gulal' taxl'~ 01' to (,Olll('. under the 
SIWl'ial pl'O\'isiOIlS or tlll'~(> la\\';;. .\. .)liehigan I(l\\' that lilllits taxes 
to 1,) mills Oil .land ntilll.'d at $10 PPL' Ht'I.'l' 01' .!t'ss has L'P([ucl'd hlx('s 
011. Jon';;!: lands;;o that thpy :U'P often Ipss thiln tl1l'Y would be if the 
lands Wt'l.'P pla('('ll ItIHIl'r tllP pl'O\'isious of the COIllIllC'I'l'iaJ l,'ol'l'st 
Hl'sPL'\'l' Ad. 

HOW TO iUAINTAINFOHEST PLANTATIONS 

Pluntution Ent'mies ..ud Their Control 

TIll' sU(,('PSS of' planting is limitt'tl by nll'ious (':lUSt'S of damage 01' 

·railul'(' (ti!!. :2:2) • .:'lInn\' of tlll'Sl' t'all oft('n Ill' I'lilllillntl'd 01' reduced 
b.r taking 'tllt' rigllt PL'l'~·pl1ti\'l' lIH'l\SlIl'!'S in tillll', but fot' others theL'l~ 
.is '\ittll' pl'osped of ('olli.rol. In thl' Lake Htntes the l1Iost common 
('au~l'S of loss ol'injury to plant·ati()lIs havl' hc'en foullt! to be climatic 
('olHlitiol1s (induding Il('at, drought, fl'l'('ziJlg, SIlOW andice damage, 
an<lllooclillg) : ('olll[wtition; pOOl' stock and (,1I1'ell'ss planting; fire; 
animals (Stll'lt as SI1()w;;ho(' han':; and l'ablJit;.;, ('attll', and lh'l'r) i in­
sl'd;;: a 1l(1 disl'l\SC'S. 

SO~IE DIFFIClTI'IES I', DrAGNOSrS 

Although S()JIIl' agC'llts oJ l1loltalilylt'llY(' such ulIllIistakablt' impl'illts 
that it is \'(,I'Y ('as.r to dl'tl'rlllillP what th(,,\' \\'('n'. (11(' gl'C'at lllajOl'ity 
oJ thplIl do not. Another (Lil1il'lIlty in din!!lIosis is thnt 1Ilortulit.r oi'tcil 
is indu('pt\ by "(,\'Pl'a 1fa(,t OI'S aet illg i n ('0 III und iOIl. 0 ftt'll the scpa rate. 
ro\t,s of (':leh fa('tol' cannot Ill' dl't('I'lllin('(1. ellle'ss it is .kl!o\y1l what 
ha:> haPPl'J,l'd ill thl' lo(,ality. and unIt's,.: ('Xalllillflj·ions nrc l1Iade reason­
ably soon aftl'l' ([path Inl:> o('l'III'J'ed. al'('Uratp diagnosis (,IIUllot be made. 

Ph.rsio.\ogieal C:lll;;('S of loss aI'(' IHlltit'uhll'ly hal'll to diagnose. 
T1'ee::; killN! by dl'ought, Iwat, 1'I'(,l'%il1g. ('X('ess tl'allspil'ntion, and such 
('a uses usua II)' do not d ifrPl' ;;ulli(' ipnt Iy .i It a ppe:tl'tl nee to <1 ist ing-nish 
whieh f:lct()l' bl'oug-ilt a\)ollt (lNtlll. Conspqut'lltly, it is lIl'(,l'SSttl',Y to 
know what has hnppelll'd in the IOl'ulity and then to make logical de­
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cluct.io118 in onlet, to cltls~ify the eau:;e of loss. In the case of fall­
planted tt'ees examined the following spring, losses due to physiologi­
cal factors woulll be nttl'ibutC'd to saine forl11 of winter damage, since 
neith(it, heat nor lIL'ought t'ou.ld have been the cause. If the examina­ • 
tion wel'l~ not made until fall. ho\\'e\'e1', nll three fadOL'S might 1uwe 
p1!lyed n. part; tim only po:;sibility of distinguishing between them 
then lies in the greilter deteriOl'atiolt of foliage (and to some (~xtent a 
(lifl"eL'Pllt'C in its color) of till' trees killed enrlieL', which probably tu'e 
winter-killetl trees. 

• 


• 

8-49027, F-289497 

FIGUIU~ :!~.-."-.J, ~ralllarack girdll'(] by pOI'C'UlJill(! in nortlwl'Il )IilJllCsOtU. (Photo 
couetl'':;Y of U. l:i• .h~i::;h aml Wildlife Sen'ice.) n, l'lullU'd rc(\ pille kille(l by 
drought iII low('r i\lichi~nll :muLl plains. Poor root distriblltHJll that resultc(\ 
from the ImL'·slit mpthml of planting" lll'oballly llL'cliisposed the tree to illjury. 

Biotic factoL's present ~imilnr difficulties. For instance, trampling 
injury 100k:-; little dift('rc'nt ",hetheL' caused by cattle, horses, or deer, 
ILntl nippIng damage (',lll:iccl by nlriol1S rodents or ruminants is very 
similar in gro:'s appearance. 

CLiMATlC CO~DlTIO~S 

During the first tl'W years following planting, ·while the trees nrc • 
establishing thelll:,eln:l ill tilPir new environment, climatic cOllcli­
tion,;-ill the tLiJSPIH'(' ot allt1Ol'HWl biotic conditions-arc probably the 
llIost importiLllt factoL' dctennining success or failure 0:£ pllLnting. In 

II 
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• 
experimental plantations in lower :Michigan, :for instance, from 32 to 
02 percent of the first-yelLr losses, depencUl1g upon the severity of the 
season, have been. caused by weather conditions. Throughout the life 
of the stand, of course, climatic factors play an important part, but 
their role is USU!lUy mom critical during the early years. 

Although high temperatures, very low tempemtnl'es, dronghts, un­
I" 	 seasonable frosts, hea vy snOW and sleet, strong wi nds,Hoods, and other 

climatic factors cause considerable dnmage to plantations, in general 
not very milch can be done abont it. There are, however, a few me as­

.. 	 UL'l'S that ('an bl:} usecl torec1uce such losses. Stock of greater hardiness 
than is commonly planted can be u8cd, and on open ilrcas regular spac­
ings clm be varied to take advantage of the cool shade of the trees 
and bushes. In I.he 'future it may be possible to predict drought cycles 
by analyzing .long-time weather records and to adjnst plnntil1~ plans 
accordingly. It may also be possible to delimit areas of high­
drought :l'n'quen~~y alld either C'lilllinate I'hel11 Jroll1 planting plans or 
giyo them special treatment. 

Heal 

• 

Commonly in this region: prolonged periocls elm'in er the Sllml11er 
with defit'icnt precipitation (knowll nsdrong11ts) ar:; also charac­
lerizpcl UJ' lwdocls of ex('('ssi vely high temperatures. So drought and 
!leat losses :fL'equently oeCllr toget11Cr an<l ordinarily no distinction 
IS made between them. How()\'er, some heat losses do occur during 
yC'a.rs whl'n there at'e no droughts. ])'Oi' instnnce, the mortality record 
of dL'ought and nonclrollght spars for eXIl('l'imental plantings on the 
Hm'on Xational Forest was as :follows: 

Percelll Of m()r/ality ill Per:eTlt of morialily ill 
_,lrolwht veurs Mllt/rought years _ 

1993 1936 103"1 1935 
Cause of llIortulitv: 

J)('{irieotsoiimoitilUrl'_____ :?6 17 3 0 
][eaL___________________ 65 68 10 24 

If tLlly great time eJnpses a ftl'r injury, it .is lIl'xt to impossible to 
distinguish lwtwl'l'n drought and heat dnmnge. However, if the trees 
!Ire examined wIt-hin a month or two nltl'l' injury, thel'e are llsually 
some symptoms thnt indicate heat damage. It has been noted that .. ('\'('n undet· \'(ley Seyere ('onditiolls on the 10\\,l'r :.\[ichigan sand f)lains, 
tn'PB with a cliameter of more th:m one-half inch at the Toot col ar are 
:::eldolll killell outright by heat, although I argel' trees up to '.I: inches in 
lliulIll'[t'r nt the root ('ollar often are injured. On these smal1er trees 
lwftt injury is made evident by It dis('olorcd ring of cooked cambium, 
usually within 1 inch of the soil sudnce. Shot'l]y after such injury, 
thprt' is a t(>nc1enc,Y Joe the bal'k to stieie O\"f~l' the injured pIU·t, althongh 
it will peel easihr both aboye and below. The wood nt the point of 
injury becomes b'l'ownish in color. As disintegration proceeds, II, clark 
growth of mold lwgins neal' the ground line, which can prove 
confusin!r. 

• 
In addition to thl' trees tllat t1.l'e ki1led in drought years, there is 

usually a cOllsidel"ltble nll111Ul'l' of geltel:ldly llH'gel' trees that are 
injured but still remai.n alive. Fot' example, in a D-year-old 
nnturttl stand of jack pine on the Huron National Forest, 28 percent 
of the trees ,yere killed by hent and ell'ought during the summer of 
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1936 and Illl additional:!O lWI'('ent \\,p1'e illjul'cd, chiefh· by henL Bueh 
injul'cd h'pes \lsuaJly lle\'elop lpsions l\(>aL' the ground rille on the. south 
to west side of the stl'Ill, It is olll\' on \'('1'\' thin-barkpd tn'es, howeYer, 
that the bal'k nctually breaks open so tluit th(' ]('sions ('all be s(,l'nill1­
mediatl'ly. rsuall,v till' IH'PSl'\l('l' or Jt'sious i::; dl'llotNl by a swelling 
of the stem or aunol'mulL'ollghening of the uark. 

That the tYPll of injury [mel mOI'talit\' tI('l'l'rilll'd is actually thp 1'l'· 

suIt of expOS1U·l'· to lligh tl'l11pl'l'attll'(' i's e\'idl'lleed by thp :following 
points: (1) Lnbomtory tpsts show that nUl'spry stock IS .killed at tl'H1­

pet'aturl's of 1~7,j to 1;1()r) l!'. af'l('I' :2 ltolln;' CXJlOSlll'l~ ill dry HiI'; (2) 
fleW ll1eHSlll'l'ments pL'O\'(\ thut slIdl tl'l11pl'I'atUrt'S find higheL' ou('s (1(' ­

cUlTe<l ut tl1P. soil slllol'aC'(' in the OPl'lifoL' IWl'io(\s of 2 holll's Ol' 1110l'e 
5(w(,l'l\l times (luting till' SUml11('I'S of \Da;~ toW:W, and that t1H'\' \\,~'l'l' 
plu·tieullu'l\, fIw(lIP'nt in In;\;) and \!):~G (tabk 17); (;~) SOllll' 'of tltl' 
tn'('H kiJl(·(i dUL'ing' drougltt YPllL'H still hnd .iiw rootH wlll'\l l'x('u\'atpti, 
thllHIH'('l'ludil1~~ drought us tlt(, l'UttSP of ([('ath. 

'l'.\llL}) 1i,-()('('IlN'eIU'(' oj It'lltall!l high Noil-sllr/act' temp(,l'Utw'fS 
in tlte Oli('/L dlll'ing ('ompw'ublc ,1-11'l'f',," lIlid.'-lilllllll'J' jieriods, lllll'on 
National FOI'('Nt, Jlidl. 

O(,CIIITl'I\t'(' of ICII1(lC'rutul'e:; of 
l\lIlXiIl1U.1l1 dUrn-j'Lioll al' ­ l\Jaxi­

-- .-- .- ~-'-
11111111 

Year 127+~ F. for 1 135+~ b'. fol'- . . t('I11-
I pl'rn­

127+" F.; 135+ o F. ture 
+ hOltI'" 5+ !tour",2+ l1oul',:5+ hour", I 

: i .~ i-~··~-- - ,~, - -... "'--

XllInbrr ; .\'u/Ilb/'r . •\'nlllbrr ,\'!lIII/)er flours I o F'. 
1\133 7 3 t -1 1 (\ ! Hi2 

I <1\I3·1 Ii L 2 o (j ; 153
7 .1\)35 3 , 1 L . 1 IlID 

10:3(\ 12 . !l 12 ! 4. \1 175 

Closely akill to IlPa t danJagp is dalllag(' from Stl I1s('a 1(1. Th is i nj UI''y 
i::; geneL'ally ('onfin('d to lurgl'[' tl'p(,::; and O('curs (\tll'ing the 'wintet' wlH'n 
warm, sUlmy (lays ::;til' the l'alllbilllll into att.i\'ity, u:illally on the. sotlth­
west side of the stem. Such adi\'itv calise::; the tisslle to die bC'C'unse 
watet' rnnnot be supplil'd to it. Snllscald also oeetln; during the SUIll­

lllPt' whpn tn'ps a t'P gi \'('n full. l'('ll'as(' by l'eJ\1odng o\'ertoppi ng trees. 
Sunseald damage, llO \\'('\'(' l', is of rare (le('UlT('\1('P (lc('ol'(li ng to tl\(' 
('('HUltS of a sur'w':,' of old!'l; pittntations in the Lake Statc's. '. Only It 

fraction of 1 pl'l'eent or thl' (TN'S examined 5ho\\'p(\ stll1sC'ald injury. 

Drought 

DL'oughts of\'at'y.ing intensity may be expC>l'(e(] to Ol'tlll' almo::;t an­
nllally in tIl(' I ..ake Stah's. In many yeal's, of ('ourse, the droughts 
mny be mild, or they may bp se\'{'l'e in restL'ieted localities only. How­
eYe1', betwN'n 10~ 1 and 1D;Hi, S('H're drought. yeaL'S of regiolla I 
signifi('llllC'P O('{,l1lT(·(l Sl'\'pl'ltl tillles. Atcol'(lillgly, droughts al'l' one 
of the fOl'pJllOst enul'CS Qr injlll'y to fOl'pst plantntions in this locality, 
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The queHtion of <h'ought damage was introduced in the precediug 
di!:)<.'lISHion of heat dlunage, lllexpel'imental plantations on the Huron 
Xational }"'ol'est, Mieh" drought htl:; bel'Jl next ill importance to heat 
as a soul'C'e of dalllngt:' in young plantations, On'l' the region as It 
wholt' itis probably Illor!' impol'tant than heat, since it affects larger 
trees, On the lIuJ'()Il Nat ionn I FOl'e:;t, fot' instance, planted red pUle 
JIIay Hlltl'('L' eonsid('mble drought damage up to an age of at least 15 
YPIlI'S, 

Drollght injul'Y is not eOllt'entmi:('d neal' tho gl'OU1HI liJle as is hent 
illjul'Y, 'l'I'C'es thlls injul'pduslially b(·gin to die, from the tips down, 
'flit· llPpdles of l'l'd and jat'k pines b('gin to yellow and then become 
ruther It bright rust bl'own, gl'adllnlly fading to dull brown. Often 
only the. tops of tllt' tn'ps al'e thu8 killNI IlPiol'e 1ll0istUl'e ('onditions 
impl'o\'e. )[allY plantNL 1'0([ piliP i:I'N'S on the Hut'on National Forest 
han' been Ht 1Il1tod by :'ilIeh inj\1l'y, 

That !l'('e~ ndllallr diNt bemuse of insuflk'il'nt moistnl'e was jlldi­
rated on Llll' HUI'OIl expprin1l'ntni plantations.•\Il'!lslIrcments of pl'e­
('j pitation a nd ~oi Imoi:;tlll'l' showed deli.ciPl1c,j(,s sullicient to bring about 
([path. Figul'(·:2a show8 tlIP. rOl1l'til' of soilrnoistlll"e fluctuations :for 2 
YPlll'Sj during I!);;;) tlH'I'p was no drought. loss, but during 103G 11 
(>('l'('l'nt of thp I\lol'hdity 'I\'HS eausod by drought. 

10 -----. ­

i \ 
-+ •._,-........_--, -.-..,-,~~ - - ,.- .... ~ ..... 


.'.,,,._-,-_._-- \,,\.. ,, 
.- --_.- ............... ~."',*,'''--_.- '\
.,, 

OCTOBER 

E'n;I'm; :!:l,--\\,prkly IlltcluHtioll ill 1I\'uilahlp $;Oillll(li"tlll'(' ('olltl'nt (suil JIIoisture 
!lpn'Pllt lIlilUl:; ('olll\lUtl'd wilting ('Ol't!il'i('llt), Itt a U-ill(~h rippth, !luring- It fnvor­
111»1(' yt':u' lW:):)j !l1H1 a (iroug-h!: ~\'(':ll' (HI:)!;), lImon .N:ltional Furl'Ht, ~Ii('h. 

Til tlll' pn'('l'!.ling tliti{'ussion of hl'ut, it ,,'as mentioned that dl'ought 
and heat 11sually O(,C'UI' t:O!!pt\tl'l' but thut, thel'(' wpre heat, ]os:;es in somc 
y('nrs when IH; tll'onght Oe('lIl'I'C<!. COIl\'l'l'sely, CXPl'l'iCIH:e Oil the 
Xi('oll't Nllt:iollal Fol't'sl', Wis,~in l!J:ri, wll('l'e a sevcre loeal ell'ought 
()('('lIl'l'l'll, Indicated that hcavy tlt'{jught losties might (I('CUt' without 
a~~o('i!tt(ld heat IOS8l'S (,7,j). 
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'Vintcl' DUJUugc 

Freezing is not It pilrticularly important type of J,Jlu:ntlttion damage • 
in this region. It usually occurs only "wllCre exotIc species Ot· alien 
seed sources arc used. For instance, 111 It Scotch pine SOUl'ce-of-seecl 
plantation on the Supel'lor National Forest, sources of central Euro­
pean origin had their tops frozen back to the snow line in the severe • 
winter of 1\);35-3G, but northel'l1 European llml Siberian sources suf­
fered no such damage. Similar <1itterences appeltred niter tho winter 
of 10-.1:7-48 (/tl). 

The type of winter damage noted mo::;t frequently in this region, • 
especially in Ji.rst-yeal' plantings, is that clue to excessi \'e transpim­
tion of fall-planted stock with succulent tops. Such damage uSlIlllly 
OCCUlTS within It few weeks after plantin cY, before real winter tempera­
tures occur. Since the tops arc not h~rdened, heavy tmllspirntion 
oneil tnkes place. Becaust\ the roots arcuot yet established [md be­
canse of slow movement of watet' untler the lower soil tOlnpel'lltures 
prevailing at that timo of the year, tho drain.is greater than the snpply, 
and death tah's place. li'Hll~planted 2-0 jack pine grown at.densities 
in exceSS of 55 pel' sqUtll'C :root in the nurSt'l'y is particularly snbject 
to snch damage. On the Huron National Forest about SO percent 
of the totallo:;s with this kind of stock was due to excess transpiration. 
Other kinds of top-heavy stock~ notably 3-0 rod pine, have suffered 
severely from the Sllme cause. 

Hettyy wet snows, sleet, and ice sometimes cause considerable break­
age of branches and tops, but arc not especially common causes of 
death in this region. However, these factors a1,'e a sourCe of injury • 
not to be overlooked. In Minnesota, 21 percent of the trees among 
55 older plantations sultt'red frOtH snow breakage. A study (18) made 
in the Upper Peninsula of Miehigall showed that as a result of the 
henvysnowfall of the winter of 1935-3\), 10~ to l3-yeal'-old plantations 
wel'O damaged as follows: Red pine, n.\) percent; easterll white pine, 
7.3 pct'{'enlj white sprucc, 2.0 perccnt; Norway spruce, 1.2 pel'cent; 
and Scotch pille, o.\) percent. '" 

Olh~'I' "/euthel' Fnctors 

Other Causes of loss resulting from weather factors are of minor 
importance, although they may be scrious locally on occasion. Un­ • 
Llsually hell vy rains or sudden melti.ng of snow in the spring ma,y cause 
pools of water to form arollnd planted trees under certain conditions; 
if the pools persist long enought they will drowll or sllffoeate the 
trees, Heavy downpours of l'liin sometimes C1Lllse sunicient 'washing 
of soil in furrows to coyer trees, to greater 01' lesscr degree, ILncl thus 
bring about death :from smothering, In 01)('·1\ sandy !t1'(~as, trces 
fire sometimes smothered by shiHi ng sand; ot.hers hlv.'e enough of 
their l'oot systems exposed by the same acti.on to bring n.bout death. 
b:xperimental plantings in lo'Ycr :Michigan have sufi'ered as high as 
30 percent of their ill'st-yellr loss fro111 smothering, although the aver­
age is mnch less. 

COMPETITION 

As the availab1e open ltre:lS arc planted Or arc taken over by brush, 
planting in the Lake States is being clone more aml more on areas • 
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with considerab1e coyer. Therefore, competition 21 is becoming an 
increasing1y greater cnuse of mOl'tality and injllry among p1antations 
in this l'etrton, After the first few yeal'S in the field competition is 
probably file most common cause of modality 01' i nj ury in I~ttke States 
plantations, 

Good ground preparation gives young plnntntions a sho1'(' respite 
from competition, but soon the young tre!.'s mnst compete with grasses 
and other low vegetation. Litter they entcl' into active competition 
with taller shL'ubs, adjacent trees, and each otht,l', In severe cases 
death l'esults, but nlOre ('ommonly competition brings about reduced 
growth al\d loss () r \'igor, Unfo1'tuu(ttely, competition from other 
i;lants is lIsUltlly lllost seV('L'C on t:he best-fluality sil:!.'s, 

In old!.'l' plnntlltions examined throughout the Lake States, there 
was a lG-pcr('(\nL l'eduetiolL in !l\'e\.'age sUL'vival between lhe ages of 
12 and 2:3 yeal's, :Most of t11e. mOltality waS attributable to competi­
tion, COlllp!.'titioJl Illay llli:;o be a sedons cnemy of yonng plantations; 
14 p<'l'e~nt or the Jil'st-yc:n' mortality ilL cxpcl'lrnclltal plantations on 
tIll' )[a 1\ isl(l(' 'Xa!. jOllnl FOI'(lsf, )(j('h" "'as attribu((HI to this e!luse in 
103S, 

1'11et,(, lll'C diff('l'en('l", in the ability to witlH,tand competition !lmong 
rlH' SlH'ej(\S commonly planted in the Lake States, .rae\( pille is]east 
abl(' to withstand oYPl'Hfory eOIllpetitioll, Red and Scotch pi1les sur­
yi\-c b~\tt('r tlUlL! j:~ck pine bl~t uSI,mlly. n9t satisfactorily JOL' more than 
nholl,t 10 yen r~, l ... ast:el'L~ :\']ute pille, w]n!:c Spl'II,eC, and Norwtty sprnce 
Stlt'VIVO \\'ell III competltlOn With tl:(>('S and Illgh shl'ubs that shade 
them, but thcil' growth is ('omparatively slow, 

The kind amI <lcIIsi ty of the ('ompeti ng 1Hl tuml tree. gt'owth al'e (Llso 
f:tctol'S in ('olllp('tifion, Of Ow ('ommoll tr'C(!S occurdng natnral1y on 
planting IlI'PUS, tlH\ eOlllpptitiOlL or jnek 11ine is mom sel~lotlf) than t,hat 
of aspen, whieh in tUrn is more injudQus (han thnt or the oaks, The 
oaks, l!OWCYCl', IIL'e nmon~ tl1(' worst :fl'om the standpoint or top whi11­
ping, Tn tL 15-yt'ltl'-ohl l'cd pil1l\ plantation on the Huron Natiollal 
FOl't'st, ~n('h" IwC's that wel'e i'ha(1(\(\ by oak had nn aycrnge sUl'v.Lva1 
or 7a pt'L'l'l'nt, ",h iIe those ::-:hadC'1l b,Y j tick pine had an n yerage survival 
or 45 PCl'('Pllt, ll'hC' (\fl'eet or llcnsit\, oY Oyel'S(:OI'V lIpon the heirrht 
,!.:[,O\\·th (rf this plnntation is i11ustrate,l iii figure 2'~: b 

SOIHNimcR, howP\'('l', a jaek pine oV('l'M.oL',Y may clo little haL'm, In 
n,n !.'xpl'L'inlt'nt at Cloqul'tsuch a stand did not I)I'(wl'nt an eastern white 
pine tll1<}Pt'planting :fl'OI11 having a OO-pe1'('cnt survival at 12 years, 
'1'11(\ influ(\IH'e 01: density or natul'al tl'l'C growfh is in(\ieated by ex­
pPL'jmelllrd plantings 01' the Cloqnet FOl'!.'st Exppl'im(,llt Statioll in 
Milllwsot!t i:27), in ",h\('11 enstel'l1 white, 1'('(1, and Scotch pines were 
p1antl'(lundl'L' j(l('\( pin!' stands of thrce difl'(!l'ent c1ensiti!.'s, . Survivals 
n>fter ;') y('tH'S weL'e highest in the 70-YNtl' OpC'lI stand, l)CXt in the ~5" 
j't'lH' ([C'IlSC Rtand, and poorest in the. 15-ycar dense stanc1, The enstel'll 
white pi1\e hall the l!tl'~('st proportion 1iYing, with succcssively smaller 
peL'cenhl!~cs of Scotch pine and red pine, 

.. The l'el'lI\ {'OmPNition is n~e!1 h{'r(! to E'XPl'l'i;~ the effect upon thc pll1nted 
trl'l's of tht' !1c'fl\fll1(lS or other closcoly nil,jnccont t I'(1PS, brllsh, 01' so<1 for the sl1me 
SJlIH'l~, light, soil ll1oistlll'CO, an(l soll nl1tl'ipnts. Allllongh /loil llloh;;tlll'C is ]lrob­
nilly th\' most importunt 01: tile elcolUenls in Ow <'olll]letit:ion, no attempt will .oe 
made in this llisrl1ssioll to distinguish bt'lwccn thC' elemenls, 
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NUMBER OF SIDES SHADED 

j,'w,:nE !'!·I.--i'Jn'l'C't: or :>11I1!1l1lJ.: Oil Ill'h:ht: J.(l'o\\'I:II ot' plllu{(Hl I'l'r, llillll. HUI'OIl NIl­
tlollnl 1.'m'C'st, ~ll('\l, ll"l\'l!·::;i<ll!(1 :>lIa(\ill,. itH'luIll's 0\'('1'11('1\11 Shlltlc, ]l'lgul'PR 
on CllrV(' lire num\)!'l'R (II; t1'(l l'S,) 

On th~\ otiH!I'hnnd, !'ihuding 01: planted tt'N'H hy an. ovt'I'slol'Y .iH not 
wholly had, On. ('ompfu'nthrely opell, dry sill's thnt Hl'e typical of 
much 0.£ the lOWC'L'l\Lichigal\ sand plains, tlH\ bencficial ell'eels of: shade 
('.ast by tTees llnd sll1'ubs :Irc often 11101'0 than suflidenc to offspf; nil\' 
injurt(H1s Cn\~ciH dl\(\ to C'ompditioll dlll'ing (~fld'y yeal'S, l{e(:ol'ds sho'" 
that shn.dc Teom I~ single clump ot' SCl'llU oak reduces tIle soil-SIll'f;tcc 
tempcl'lli:ul'O as nlllC'h as :3ll" 1i', dlll'ing the. hottcls!: pnrt o( Ow (lilY; this 
h; cnonglt tQ make the dill\'l'l'IlC'O bl'twl'en lolcl.'nbl(';nnd l(·thnl (:cn\IWl':t­
i.ures fOl' young tn'(>s, One- to thil'tC'en-yeal'-old plantations on th(1 
Huron Nlltionlllli'ol'cst cOllsish~ntly showed 30 ttl 40 l)Cl.'ecnt bettN' 
surv.ival Oil IU'('as l'eeei"ing sonl{> shade than 0.11 those thaLret'eivcd • 
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llOIlO during recent dty yeal'H. ]~xtl'n::;i\'t' .nattll'ul openings in UWS!} 
plantatiolls IU'(' almost eOlnpletl'ly denud(ld or plnlltecl tl'ces. Even 
lmdt'l' such ('onditiolls, hOW("'I'l', the O\'CI.'stOI'Y IIIllst not U('. allowed to 
bt'COlltu 100 dense aftt'l' th(1 planted trees hnVl' becomc establishl'd, 

f;ttlotltl'l'il\~ by :fal!pn ]l':l\'e:;. wltiell. stl'ietly speaking, is not, eO1\)­
pc.titioll btlt IS ("los('ly (lHsol'iHted with it, is (I' ('Ol\UlIon ('tillSI', of mo1'­
tnlit\' 1"h(lI'(I\'(\I' sllIall sloek i:-: ulant{'d IlIl(kr slands of l1et'iduOllS tt'cc~ 
lll' uiull'l.' slll'ubs 0 r IIlodpl'utc' ,:;1' gl'patl'l' tll'llsit y, 

,)Ian, h~ls l'l'latiwly Iittlt' l'hnllt'(' ofl't:dut'iilg ,loss ol'injury fl'om 
('lllnatlC' :In dOL'S, Ill' Cflll, hO\\'(\\'CI', ('XPI'CIHl' ('ot\Hldel'nblo COlltro] over 
the ('om[Jtltition ·t'netol.' bYllot planting ulHlel' l'OIHlitions wil('I't' sl'riow; 
C()nlll(ltit iOIl 1111l\' 1)(', l'xpl'l'1pd 1111(1 b\' l'Nlueing 01.' l't'mo\'illg (lxisting 
('Olll(>(.til.ion thi.'ough \\,l'lld.illg~, l'\l'ttnillgS, thinnings, (ll' I'(']('nso 
(' 1I tti II gs, " 

POOH STOeK ANI) FAlll:I'Y PLANTING 

POOl' plallting S(O('I\: may bt' tl Sl'l'iOllS SOlll'("(' of loss ill yo IllIg plnnt:ll­
tiOllhj ill (lxtl'C'1I1l' ('liSt'S it mil,\' I'l'I'll I!: in lotnl :l'nillll'('. ('h'dinlll'i1y tho 
loss ([ut' tol hiH l'adol'is 1I111t'h hiSS than hOlll ot ilt'I' factOI'H, IlIlIXPCl'i­
IlIPlltu I, plnlltnt iOlls on til(' HUt'on Nlltiona I FOI'('sl fl'OIll {I to 3:3 pel'cent, 
01' Hlla\'t'I'lIgll or·" [lpn'PIlt, of I Ill' fit'St-,rl'ill' 1l10l'hllity has b\'clI eaused 
br pOOL' sto('k. 
• Planting st:o('k ma,\' bt' ('ol1sidel'('(1 POOl' b(l('allHl' of SHl'h Innlts as (1) 

l-i1ll1t1L HiI~t'; (:2) Slll'(,II11'J\I. poorly hal'll('ned-olr tOp8; (3) poor root 
d(l\'ldo[)lIll'lltj (.~) sll'ipppd, ell!', 01' injlll'NlI'oots; (5) beeoll1illg dried 
oulns till'. I'psldt 01: (lXpOl-illl'l' dllt'ing Ii fting. [Jaek-jllg, Ol' halldling Oil 
tll(\ planting sit(" 01' insul1l('il'llt watt'l'ing dul'ing shipment; and (G) 
Ill'aling 01: 'lIIolding dlll'ing shipillPnt· 01.' slol'ltge, 

~\LOl-it, if Hot all, of tht" loss thll' to pOOl' sloek call be elimi.nated by 
eareful gl'ading ;I! till' 1II1I'Sl'I'Y, follo\\'('d 1>\' illspt'etioll at thl' tinlo ()l 

planting. !tilt!,' or ('OUl'Sf', h,\' ('ul'pflt! han'tlling of 111(· HtMk in tll('. 
1I11I'S('l',', ill II'Hnsit', alld al (h(' planting site, 

• \ t' 1'(' \\' () f \\'P il- t I'n i lIt'd pia 1I tel'S \\,(j I'kin g lII1(lt~ I' an l'X lWl'i e need pInnt­
ing fOl'l'IIl1Ul should plant 0\'('1' \lO pi'I'('PIlI of thpil' I'L'P(lS (,OI'1'CCtlV, III 
l'Xlll'I'inlt'nta.lplllll!illg:-; 011 tltp HUI'OIl National FOl'(lst, (pss thn,n'~ pel'­
I'pnt o/' tht' a \'t'\'ngp fil'HI-YPill' loss l \'a l'ying from LJ to ti percent for in­
di.\'idlllli Will'S) haH btlPII a;;('l'il)(ld to I'atilty plalltillg, III J'a\'OI'lIblt', 
\'llll!'H IllHil), poorly plnllll'd tn'tlS l-iUt'\ i','l', nlld if thl'l'(I is It Sllcc('ssion 
;)f I'a\'ol'u!llli Yl';jI'S, IlIHIl." of t1H'1lI may ort'n'OIiIe t.hp handie-ap of illl-
11l'OPPI' planting. OI'dIIIIII·ily. hO\\'P\'l'l', SUdl It slI('l'essioll 01' f;t\'(:l'abll' 
\'(IIlrS dO('l-i llol'o('('UI' in tlds 1'l'.!.,dOIl fllHllllany oC the pood.r plantell 
h.'Pps die <lul'in,!.!; tht, lil'st j 'y1':lI'S aftp!.' plantillg. Some of tht' eti'P('ts 
of falllty plantillg. which 11'Ild to dpfol'Jlll'd 1'001', S,\':->It'IIIS. IlIay not 
ufl'pt'l slIl.'\'ind until 13 to :)0 Yl'al'H a ftN' planting, Thtll'l'fol'(l, early 
lossl's dO.l1ot 1'Plil'et nIl of !lit' disadnlillnglis 01' poor plallting, 

Th,r :fol!o\\'ill~ ]ljal1till~J'all!ts at'p .fho~l' 1~llat s('t'1l1 to Ill: most, ('0111­
111011 III thiS l'('gl.Oll; (1) 1)lnntLllg tl'('e too lugh; (:2) plnlltlllg h'ee too 
10"'; (:n :fnillll'(> to pn('k ]OOH' soil about I'oots; (.~) allowing rools to 
('1I1']. 100p, C)L' bllll('h; (3) mixillg It'aYl's, gl'flHS, or otl\pl' leHsh into lilt' 
l-'oil pnl'1(l'(l about till' roots; (G) fnitut'l' to kN'[J the I'oots ('overed ami 
IllObt in th~' planting box, 
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:Mortality or injury resulting from the use of poor stock or faulty 
planting technique can be almost entirely controlled by man and can 
be largely eliminated by grueling stock and giv1ng planting Crews 
tulequate trnining and supervision. 

Fire 

Fifteen to 20 years ago fire was probably the most serious enemy of 
:forest plaEtations in the Lake States. "With increasingly improved 
protection in the l'egioll, howevel', fire now ranks among the lowest in 
causes or loss. Ne\rertheless, fire does represent a constant threat to 
forest plantations. That it is still to be reckoned with is illustrated by 
the destruction or severnl thousand acres of planta~ion by fires on the 
lImon National Forest in 1937, lIH5, and1D:l-6, the loss or the most of 
the oldest plantations on the Presque Isle State Forest in lower Michi­
gan in a 28,000-acre fire thnt occurred in 1D3D, and the injUl'y to 
plantations on the Manistee National Forest by large fires in the spring 
or 10-15. 

Afire that is [lllow('d to run through a young plantation "will almost 
surely kill all or the trees in the area. Protection from fire is pecu­
liarly essential to the success of rorest plantations in the northern Lake 
States, since such plantations must occupy areas where there is more 
or less grass and urush that is 11 ighly flammable during the dry periods 
of SJ?ring and fall. 

FU'e must be preyented from entering the plantation, and fire that 
slarts ,yitliiH tlte plalltatio]t lllust be suppressed. The detection of 
fire is now lwoyided 101' in much of the forest Tegion of the Lake 
States by the Stnte or Federal GoYernments, through a, system of 
lookout towers, telephone lines, radio communication, and observers. 
As a snpplemental'y measure to this detection system, someone on 
the ground shuuld ue made definitely responsible for keeping fire out 
of the plantell area. 

Accessibility or the aren to be protected is a necessity in fire pro­
tection. Consequently, it is desirable to construct truck trails along 
land subdivision lines or l\[ltuml lli visions so that all paTts of a 
plantation can be approached reasOlH1bly closely by trucks carrying 
men and equipment for fire fighting. Such truck trails, which are 
cleared and tliskcd usually to a width of 30 to 35 feet, ll1ttY also serve 
as firebreaks to stop small ~l1l'face fires or provide a bnse for back­
firirw. 

Ino the earlier y('ars of reror('stn.tion in this region an intensive 
system of firebl-eaks and truck trails ,,'as customary. These were 
often tlbollt 1 mill:.> apart on the national forests. A large paper com­
pany in "Wisconsin constructed firebreaks approximately around each 
quarter section. On the older planted prllts of the Michigan State 
forests. fire lines were estnbli.::;hed arollnd escl')' 40 acres. However, 
as fire' protection has u('cOllle more adeq lIate, the emphasiR on both 
lli1tional and State forests 1111S shifted to It system of Jess intensive 
but better constrnctell truck trails tlHtt permit raster traYd. On the 
State forests of ~Iichigan the present aim is to permit quick access 
to within 111'2 miles o"f all points in hazardous al'easi ordinarily this 
willl'E'ctuire l('ss than ~5 percent or the existing drivable trail mile­
age. T11(' t1';lil;-; arC to be so ('ol1sh'uci"ed and maintrtined as to r;ermit 
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comfortable rll'iying at ;lO to :33 mill'S per hour. 
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Conse-ruction cost under the older, intensive system ranged frOD) 
$25 to $100 pel' mile for single lire lines, $50 to $200 pel' mile for double 
lines, and probably from $75 to $300 per mile for truck tmi.ls. M[';;''l­
tOl1ance of such lines ranged from !1bout $3 to $10 per mile per year 
at prewar costs. Truck trails constructed to present standn,rds cost 
from $500 to $1,000 and more on the same basis, depending upon the 
ease of construction. 

l~n intensiye system of roads 01' truck trails is of value not only for 
fire-protection purposes but also for utilization when thl:J planted 
trees reach merchantability • 

A further important :part of fire-protection work is education of 
the public. This is partIcularly important in the Lake States where 
such a large lltunber of fires are man-caused. Fire publicity work is 
particulady effective among campers, automobile travelers, fisher­
men, and hunters. Even though the people in a region are in sym­
pathy with the forest fire-protection program and cooperate to the 
fullest extent, a workable local fire plan that provides for prompt, 
decisive action is <llways lleeded. The owner of a l)1antation who har, 
an investment at stake can do much to increase the safety of his in­
vestment by promoting local selltiment and action for better fire 
protection. 

ANnUALS 

Snowshoe Hares and Rabbits 

The animal most destructive to forest plantations in the Lake 
States is the snowshoe 01' varying hare. Durmg periods of peak popu­
lation these anim\11s practically preclude planting in c«, ~ain areas. 
They are gellerally numerous in 110rtheruMinllesota, parts of vVis­
cOllsin, and upper Michigan where there are abundant swamps, bushy 
areas, and aspen stands. Ordinarily the greatest damage is found 
in Minnesota and the least in Michigan. 1~ll1011g 55 older plantations 
in Minnesota, 43 percent of the trees still living showed signs of rabbit 
injury, but in 23D oldet· l\:liehi¥an plantations only 10 percent of the 
Ii\Tin¥ trees had been inj med by snowshoe hares. Some species are 
attacl(ed more severely than others. 

Among the older plantations examined in this region, the injury 
caused by snowshoe hares and rabbits "was as follows: European larch, 
77 percent; white spruce, 6G percent; eastern white pine, 24 percent; 
Norway spruce, 15 percent; reel pine, 13 percent; Austrian pine, 10 
percent; jack pine, 3 percent; Scotch pine, 2 percent. To some extent 
this trend of injury IS probably a reflection of the site on 'which the 
various species have been planted, the least injury occurring to those 
on the more open sites 'where rabbit-s or hares are usually least abun­
dant. .At any rate, observations 011 young plantations in northern 
Wisconsin and upper Michigan indicate quite definitely that where 
the hares have a choice of several species in the same area, their pref­
erences in descending order are jack pine, Scotch pine, easterll white 
pine, red pine~ Norway spruce, and white spruce. However, any of 
these species a,re Ekel,)' to be badly injured where the hares are 
abundant. 

A recent stndy in New York showed that eastern white pine, red 
pine, and 'white spruce under ·1 feet tall were killecl outright by hares 
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but thnt intermiJlg1ed balsam hI' and northeL'n white-ecclal' wm'e UII­

touched (1'7), On the other hand It compl'ehellsi \'c sl\l'\'ey in lIol'thci'tl 
and centL'al "TiscOllSiu silOwcd UHlt l1aturH,II'l'pl'oducl:ion was dal\ltIged 
by hares as follows: Heavy-nodhcl'll white-cedlll', ('asterll. hemlock, 
a:nd bit'ches i ll1ecli.um-Spl'lIl'I'S, AIIIl'riean 1'1111, tllHI suga t' maple; 
light-oaks j basswood) aSl)(,lI, casteI'll white pim', and balsalll fiL'; ycry 
light-ashes, jack piM, ancll'ed pillc (i"8) , 

A strikillg l'xllmple of t:lH.I destl'llctiYe action of Ull'se animals is af­
forded by n. plantation in Douglas COllllty, "Tis" of :2-t-yeal'-old mixed 
white and red pine that had all Hvcmge. height or litt Ie HlOl'e than 1 
'foot. Alrnost e\'l'I'y tl'('C had bpen nipped off tillle and again by 
hares, so that 110 incrCilSl\ in height waspossiblp, The cottonta i1mbbit 
c.~allses similar damage but is a PL'st of minot' importaneein t'he Jorest 
region, 

SllOW:-;1tOl' harl's and rabbits nip 
on: the tops of yOllng tl'l'(,S pal'ticlI­
Inl'iy wilt'n ~I'('(,H \'('g('tation is 
Hl'a 1'(,1', lIo\\'I'\'l'I', OU8l'I'\'a t ions i n­
di('ate lhat tlll'\' usually do llot eat 
till' S!100ts nnf';' t1l('\' lui \"(), eut lh~lll 
ofl'. Ordilltll'il.r lllis illjury d()(~s 
not caUHCl (\l'ath dil'p('{iy ullless the 
(I'PPS al'(~ lIipp(,d of!' WIthin :2 lo ~~ 
ilI('iH':-; II bove ~l'ollI1l1, but it (Illes 
I'('lal'd growt II Ren'l.'t'ly, UI'lwat:l'd 
II ip pill~:-; oJ the tpnil i ll:d shoots 
willl'\'('lllualiy l)l'illg abollt (\pnth, 
DalllllfYl' 111 a \' lll''''i II i1l11l1ptliatl'l\' 
a ftl'I' lllalll rllg :;;\(\ ('olltillUC lis 

long as UN'S al'p \\'ithin l'l'a('h 01: 
till" harps 011 ('l'lls!('d sno\\', I::ipl'­
('il':-; difl'Pl' in UH'il' ahi1i!\' to I'P­
l'O\'Pl' fl'otll llippin~s; l.'l)(f piliP is 
(\spl'l'iall,\' poor ill tltis 1'1'Spl't'l, 

FlOt'HI': :!;l•. SIIIIII'"II\'(' IUln' dallllll-(l' IIl:l JInl'p 01' l'llhbil Ilippin~ ('an be .l'f'l' ­~'()II1\;;, pin lIlt'd joek pi Ill' Oil t hl' :'\i!'o­

Ip(- XlltiollHI "'01"1'''\', Wi:-:, 1IIIIh Ihl' og"llizl'd in that tIll' shoots al'l' l'lIt 

lip 1111(/ "Olll!' of ihp .lntl'I'al shoot,; o'tr ell'alll\' and at: a :-;i:lnt. (fig, :l5), 

WPI'P lIiPllP(1 oil', I I'hoto h,l' "IIl\l'II''',I" Sqllil'l'l'ht Illakc [ht' salll(' t,)'P(' or 

of till' l'. S, I"i:-:I\ nlld "'illlli!'\' ~I')'I'­


l'1I t btl f I he toot h lila I'ks ill'('.
\('1'.1 

SIll:" \PI', 
.\ ppn l'\'n 11," t Ill' SIl!l'lI'~hOl' lIal'(1 pl)lllIla t iOIl l1ud lIa tI'S ill (',\"I''''S of 

about 10 ,r('l, I":', ,\ ('y('l(' llsually l'OI'l'I'S il lH'l'iud of 1'1'0111 (j to I~ 
\'('aI'S, That iii, II"IH'II till' lIan's \"\,:11,11 il lIlaXilllllll1 (lul'illg a 1O-\,Pll I' 
',lPl'iod, a It i 1I('l'('ast' ill thl'i I' lIi't II n" PIll'lll ips 01' SOIlIl.' l'piz(;otil' ~;. (;l'lli­
nltl'.ily e:LU:it's tlwlIl to di~' ofl' ;;0 rapidly tllat. it is :lllothl'l' 10 ),l';U':; 
be(ol'll till'\" l'l'!!ain tlwi!: fOl'IlH'1' nlJlllldi\Il('p, l'ro\):lbh' tlte be::;t l't'e ­
onl of sllo'wshlJP IlHl'l,' ablllld:JI\('(' lWl'iods is (ll'llst'lltNl'in tit!.' GO-y(':u' 
fUI' rl'lUl'IlS of 11)(' IIIHI:-;oll's .thy Co, whh'h illdil'att" pl'nk Yl'al's in 

:l Sen'l'lll tlleoril'" h:l\'(\ ill'\'11 ndnll\('l'li ns to tllp ('HU,;(' 1.lf f Iw II\'aIT 1Illlltality 
IIIll/lI)).: illlowshop hlll'!'S wllf'1I lll\'y Jll'\' ,I t a (lollllin t iOIl 1",'111;:, tr waH t1ll1ugllt 
[Ill' "\lillI' I1III I.' t:h:tt: lit'.' ,'IIU"" Llli~ht 11(' 11I\:I1'(,lIIi:l (11: Soli", or;.:alllsllt iutl,,)t1UI'('ti 
into thl' 11fIl'P1{' u'Hlip,; liy wooll lid,H, ,At'('lmlin).: 1.0 \II'I'SI'IIL tmowl,.'!!;':\' \ h,' ppi­
(]I'I1lI(~ Lhll t ki IIs tit I' ha res I" ;;hvl'), tI is\'I\;;(', I.t is a II :Ii I111,'111: ()!' 1111 kllown 
,'aUStl ul1"I'('1 i.l1;': til(' ;.:1~'('(I;':"1I in 111(' liI'PI' 1111<1. lOll ('I'ill;': till' hiliod 0'11).::11' ,'wlll'lI( 
to Il It'lll:1t limit, 
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1853-59, 1865-66, ISn-'iS, IS87-88, 1806-07, llnd 1005 (6'4 pp. 699­
134). Recent yeurs in which the harcs ha \'(~ becn reported most 
abunc1l111t in the Lake States Inc 1001 lluc11002, 1008, 1014, 1923 to 
19:25,1932 to H)34, ullc11V4:3 to 1()..J:5, The trend S£'ctns to be for popu­
lation peaks to occur first ill upper Michigan llnd to work westward, 
reaching .Minnesota :2 to 3 years later, During population lows there 
may be oply 1 lUtre per sq-uaremile, 'Irher£'llS there mlly be 1,000 per 
square nule when they are ubundant, and itS many tiS 10,000 per squm:e 
mile 11n.vu been observed (64) . 

.:\ thoroughly satisfactory solution of tho t·mowshoe hare problem 
Ira:;; not been wOl"ked out If it is nsslIl.n£'d that hares will be sufli­
('i('ntly abundant to do seriou$- rla1l1age fit 6- to 12-yeRl' intervals, it 
is d£'sil'ahln to do as mlll'h plantmg as possible in the yetu· in which 
th('y die ofl'. If this is done, many trees may attain lleig'hts of more 
thnn:1 i{'et and so han' theil' tops out of reach before the. 1'Ilbbits are 
abundant again, rnfol'tlllllltely, the period is not likely to be sufli­
eiently long to avoid ll1ueh of the loss, sillen only II few of the trees 
in plantat:iom; of ('nstel'll white 01· L'NI pine Ol' sprul'e a.r(' mom than 3 
f('('t high at {j Or 7 yen l'S of age, • 

Sin(,e the hares s('em to tLvoid Opt'll ('ountry, h'el's planted in the 
open, in dearln!!S, Ol' ",hel'e tlwl'eiS little 01' l~O brnsh, are less likely 
to b(' injured, An exp('l'inll'lIt at till' ('loqnc·t station showecl damage 
from hares to be much morE' ::;ever£' uIHl('1' (l£'nse 15-year-old jack 
rim' than. under II moderately densc :)5-),c[11' slnnd, or an opnn 75-year 
~talld, III another eXpl'l',llnent harc c1amagn was heavy on It site 
ehill'a('t£'riiwd by a (1l'1I~(\ !!I,()\\,th of aWl'l', winow, and aspen, and 
Jl('gliJ,:dbl(' on a site with ('O\'£'1' of s\\'eetfel'll (l27) , Experience on 
the ChiplWWll anel Buper.ior National F·JresLs in ~[inllesota indicates 
that showsho£' hares can b(' ('ontrol1ed fnidy effectively by opening 
up till' oYel'stOI'Y through release cuttings, thus changi1lg cOYer condi­
tions, and by leaving oceusiollnl stubs to pro\'~r1e perches for hawks 
and owls (63), 

Thl'l'c is Rome possibility tIlllt snowshoe 11l1re and rabbit damage 
may b(' [woidN1 .. by sprayiilg the tre£'s in the l1~lrsery with solutions 
of repellents, Sin(,e the treatment docs not afl('('t lIew growth that 
de\'clops, repelients ;:;0 far 5('1"111 to he £'ffectin~ only dlll'ing the first 
Y('itl', This is Hot sufl'ieiently long to guarantee tree estflblish~)('nt 
in the Lake. Stat(';; l'c'!!ion, Some lO('nSure of ('ontrol may be prOVIded 
by organ izecl hunts bilt this is alt ('xpeJ1si \'(' fllelho{1 an(t has not worked 
out sutisffl<.'torily b('caus(' sportsmen could 110t be indu('ed to conce11­
tmte th('il' hunt. in!! on p.1nntation areas, Sllaring~ also an expensive 
method, combiltl'(L with' shooting. work£'d quite well on the national 
forests as lon!! liS tll('I'c was abundant manpower flvailablein the cce 
('amps (J), Scattered poison !!rain has lIot been YCL'Y eifecti \'c, and, 
U('CttllS(' of the dnngl'l' to other ailimals, is llis('olll'agecl b~' FedN'nl agen­
I'i('s. State c'onseL'\'ntiQIl departments, and sportsmen's ol'g:lnizatiol1s. 

'I'll(' mo:;t pl'olllisin!! ('()ntrol method. de\,('lope(l by the Fish and 
'WildHl'e Sel'\'iN', apP('ill'S to be the l1iie of a poison hait highly selec­
ti,'£" :fol' ]HU'P:', TIlt' 11l1tterial i:; painted 01' sprtlY('d on the bark of 
(('II('d nspt'l1 poll'S: ('tire 11l1l!'t ht' lakl'll to tl\'oid treating small twi!!s 
that mi.g-ht hc' browsNl hy dl'el' UN?), T11(' n1*efi\'e of ll:ll'e ('ontl'ol 
i::; not extt'l'mination of til(> sp('ei('s but 1'l'(hl('tioll 01" th('il" nnmbf'l'S in 
loeal tU'('l\S so that it is. possible to In'ing tlu'ough ('Hough tl'e('R to sal­
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vage tlla pIa,nling investment on plantations susceptible to such dam­
age. Since such areas involve only a minor part of the northern Lake 
States, and the bait is highly sel('ctiYe, objection ::hould 110t be very 
great to this method of control. At least one State conservution de­ •
partment in the region issues permits to public or private IIfrellcies :for 
the use of this bait. 

RodenlS 

There is some evidence to show that. squil'l'els 11ave done part of the 
nipping damage attributed to rabbits, but in general squirrels cannot 
be constdered an important enC'Il1Y of p1nntC'd trees. 

~Iice occasionally cause some damage to planted trees by girdling 
them under the snow. ,VhiJe they may CRuse sel'ious losses locally, 
the,y do not account for any gn'at percentage of the trees that die in 
plantations 0\'01' the re!!ion as a whole. 

'Voodchueks and gophers callse slight amounts of loss in phntations, 
usually by U!).l"Ooting or cov('ring trees in the process of \ligging their 
holes. OccaslOnally woodchucks gnaw at trees and InJure them. 
Larger trees o(,C'flsionally are girdlcd by pOl'cnpines. In two planta­
tions studied intC'llsin'ly in )[i nnl'sota [tlld '''i:;('on5i 11, porcu pines 
injmed nhout thl' ~arnC' pmpol"tioll (1~ per('ent) of the tl'CPS (59). 
On the wholl', tIll' danIH!!(' e:tused by \'odents in this I"pgion is too small 
to warrant acti \'e ('ontroL measures. 

Deer 

ThrQughout thC' La k(, SUd l'S \'('!!ion, llt'C'1" probably nre not bItt mecl as 
muC'h liS they shol\ld be 'for injury to fQI'esf' plantations. It is ycry 
likely thnt IItOl'e nipping damage is donC' by depr than by hares, £'s­ •
pecially in open fll'ettS whel'c snowshoe hares nrc nCYcr common, imd 
during yenl's of Jow population. Occasionally in lower Michigan or 
in other areas where deer are unusuall.\' abundant, ns in Hasea Park, 
~IiIll1., ot' nronnd game refuges: they have been responsible for and 
credited with cOl1sidemble damage. For instanCl\ n~al' the borders of a, 

swamps 'whe1'C' eleer yarded on i:he ~r:tnistee National FOl'est., :Mich., 
planted jack pine was nipped olf in great quantities during the winter 
of l035,-3G. Deer lutyc caused It gn'at denl of d:unagc to plantations 
in llorthel'n 'Yisconsin and upper )Iiclii!."an also. .A,ncl in l")ennrayl­ • 
vania where the elecr pOPlllation is higher than in most parts of the 
Lake Stat£'s, tllC'se ~Ulimals hay£, r:olllt)'letely desb'oycd many planta­
tions (44). A comprehensive sUlTey in north('~'n and ccntral ~Yis­
consin showed that deer c1anlflg('d a mnch gl'eat£'l' are:~ than 'l'orest. fires, 
ilucl th:lt where deer populations are tiot controlled tlll'Y damage 
reproduction of variOl1s tree speciC's ns ft'lllows (7'8) : 
Percent Of st'cdling"s bl'ows('(l: Tree slj('d,~s 

OO-'jO___ ~ __ ~.~ _____ •___________ Bn;;:sw()o(1, mnplt's, nshps, 
40-51L. __,,_ ~ _________ Oaks, jaek ]1ilJP, l'asi:('I'1\ whitt' l.iIW. 
25-3!:L. ._.~ _ ~ ___ Aspeu, i)il'l'ht's, casterll hemil1ck, llol't1l\'ru 

whitl'-c('<1al', ...IIn;;, 
15-2,L_,,____ .~. _ Balsam fir, red [Jine. 

0-1·1______.,__ .__ ., ______ ._______ ~[lrUCl's. 

1111£'1'(', <]('('r al'e Yl'1'~' numerous, n, slight amonnt of damage to small 
trl'(';< j,.: ('au;;;ed b.r lI'al1lpling. • 
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• 
Although cleer probably calise much more damage to plantations 

than they are credited with, they ea.USe relatively little mm'taZity, 
othel' than in local tlreaS. Less thall 1 percent of the average first­
year loss on Huron National Forest expeJ:imentlll pltllltations was 
caused by deer, and the gl'eatest loss attributable to de£!r in Imy one year 
was ,b percent. Many sur"jving tree"', howe\·er, lost part of their 
growth from nipping. In northern Minnesota, deer damage is par­
ticularly costly in. plalltatiolls recently released. Nipping ill such cnses 
sets the trees back enough to nullify the eft'ects of the relntively ex­
p<!nsive release ol?eL'ation (Jig. 26). 

Deer nipping IS easily distinguished from rabbit n.ipping, since it 
is lIslIallyu horizontal cut with It rough surface, mOL'e like It break; 
rabbit nipping is a clean cut. 

• 

DeN' ai'e fL cause of illjUL'y to :fo['est plantations only where they 
aL'c· ullusually abundant. Thus, the fnet thllt deer damage is fairly 
cOlllmon in nol'tbern lowel' ~lichigitn but unusual in upper Michigan 
seems largely expla.ined; estimated deer population in the former is 
about ·12 pel' squlll'e mile as compared with 16 per squllre mile in the 
latter. Deet' damage cnn be held to it low point by maintaining deel' 
popllhttions that wiUnot overtax the ('(nTyillg capacity of the Tange, 
and possibly by planting and maintaining oCC':lsiolllll groups of plants 
that are morc IH'eeptablc as browse than the valuable forest species. 
Since control of the deel' population is nearly impossible undeL' present 
r.onditiollS, the best method of avoiding deer d:unageis to refrain from 
planting in 01' adjacent to gtlHlC refuges Ot' other places where deer 
cOllcentrations mlLy be expected. 

CuUle 

Locally cattle liTe llll important SOllrce of damage to planted trees. 
This is true on parts of the ~Innistee X ational FO['est where cattle are 
fnidy abundant and open range exists. On one experimental plot 
on this 101'('st, where cattle freqnently ranged, they accounted for 27.. 	 p('l'cent of the fiL'st-year loss. In addition, many sUl'viving trees were 
injurpd. Cattle dllmage takes th.e form of trampling, uprooting, and 
nipping, with the IOl'lI1c)·lJl.'ing the. 1lI0;;t serious.. 

Cattle nipping resembles deer 111pping so closely that it is almost 
impossible. to distingnish bt'tween them lIn]ess it is known. which of 
the animals was present (HI the area. 

'Vhere numerous cattle nl'e allowetl to graze in the forest, plttnta­
tk,ns willnel.'d protection at ]('(lst until slIch time as they are no longer 
lm:;ceptible to {I'itmpling injury. Fencing is the only feasible means 
of giving plantatiolls {'olllplete pL'Otcctioii against cattle. A!t~l(~ugh 
sheep, goats, horses, and hogs han~ not been II great SOl\l'ce of U1]Ul'Y 
to plantat.ion::;, they arc pote'iltial sources of injury a.lId should also be 
:C('llced out where nl.llner.·ous. B('C'allse fencing is co:;tIy, carefull'eguIn­
tion of number of animals grazed seems a mOI:e prllct~cal .1I1eaSUl'e. 

Uird.. 

• On the Huron Xational Forest: ruffed grouse, sharp-failed grouse, 
and pmil'ie chickens htl\'e c:tusNl injury, particularly to phtntedred 
phH', by budtling (he tree::; early in the spring. This type of illjury 
has not TeEn Ited ill the death of the. trees, but it bas reduced their 
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B' S7076, 49668 

FIGnt~~ 2v,-:l. )"oun!:" ul:Wk ,'Hll'm'p illllOl'llipl'1l )1i111(t'SOW h('It\'i!y hrowspd 1)y 
licer, 1J, l'l'USS S('('liollH of I WtJ jrwk pill('s of till' ,,:1111(' Hl!(' (thre(>-!'ourlhs lle[llul 
size). 'I'llI' 1al'l:('1' tn'l', l!I'OWn 1)(',\'011(1 till' l'l'Ht'l1 of de('r, llllll hpg-Ull rapid 
g-l'()WU1; tll(' S!llfil1('l', still lll:o\\'Sp(1. sli(j\\'l'(1 l'P\lu('l'd l!l'owlh, ()'Iwto POUr(('SY 
of (', S, :Fish and Wil!lIifp 8(,1'\"h'(',) • 
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growth. Grosbeaks have also been known to bud trees llnd may h:tve 
caused injury locally (S'7). Injuries from other species oj birds have 
not been noted. In general, 1ittle damage has been done by birds, and 
no control methods are adVocllted. 

INSECTS 

Planted trees have many illsect enelllies. Relatively few insects 
kill the trees outright, but many species caUHC injuries that reduce the 
growth or trees, wenken them, and often calise poor form. 

White Grtl"~ 

'White gmbs, chiefly of the genus PlLylloplw[!a, freqllently kill tree.~ 
and are sometimes Yery destrllCtivc to lOt'est plantations. In gencl'IlI 
they are not sedous pests in lower Michigan, bllt ill pal'ts of eastern 
upper )[ichigan and locally in 'Wisconsin and :Minnesota they htl.ve 
been the Illost sedous biotic C:lllStl of plantation mOl'tality. In some 
places the gt'llbs SN.'lll to be most ab\lnda nt in gL'llssy areas, ancl in 
othel's, as on thcHlIl'on National 11'0l'est , tl1('Y al'(' most abundant where 
th('l'c is a d('n~(', low (,O'('t' of ~w(,('tfel'n, gilla II agp('n, anll bnsh­
honeysuckle, This vadation is probably clue to the fact that (Uifel'­
('nt spC'cie::; of ",hit(' grubs arc involved, It is known that the adults, 
\\'h1eh are leaf :£('('Ch,'I'8, han' ddillite host preferences in m:my cllses, 
and tend to be most nUII1l't'OllS wh('1'('. the p(,l'centage of flLYored host 
ishigh. 

In expcl'irnental plantations on the HllL'on Natiolltll Forest only 
about 7 pl'I'Cellt or the n"Pl'tIge fil'st-,\'('tll' loss has been caused by gl'ubs, 
Howl'vel', on one area whcl'C grubs have bc('n l10ted in considerable 
numbers every year si nee IVgl whcn obsel'Yatiol1S began, about 20 
pel'c('nt of the average. first-year 1085 is causecl by gn;\')s. On tl~is 
Same arel.l 'wherc the SCYN'lll sp('c'les al'e grown togethel', eastern whIte 
pil)I:' and red pine suffer about tW.ice as mnch gnlb injury as do jack 
1'i1l(' and Seoteh pine, In 1Yis('onsin fil'st-Yl:'ttl' grub damage of more 
lhll n ao pel'Cl:'nt on 1'Nl pil)I:' has bl:'en llotl:'d ('/5). 

The whitC' gl'lIbs wod(: b(,ll('ath C,e. soil su.rface, apparently going 
d('l'per when the soil is ell'Y, and ClIt off the roots of the young trees. 
t"slIlllly tilt' ('ut. is ('I(,:ln, nlld scveml l'OotR of the same plant are all 
(,lit oil' at til(' same Ic\'(~I, much ns if a root pl'unel' had been used on 
them, 

SOIII(' lI1l'thods of ('onteolling white gL'tlbs in ll11rseries,~6 where 
It smull. cornpaet an'a, ('an be treated, ha"e been worke(l out, but thm'e. 
:lre, Iloknowll pl'tI('tieal means of controlling these insects in field 
plantntiolls, Th(' best ml:'Hl1S oJ liyoidillg seriolls gl'ub injury is to 
fOl'('go planting IIrens wh('rc grubs Hre known to bt' abundant, or to 
plmit :;p('ci('s that Ill'e somewhat: l'('si::;tant to grub (lnmag(', such as 
jn('k pin('. wlll'rc, tl\pre lIl'P 1I11C'crf:ain but possible chances of grub 
damage. TIl(' appl'oxilllilte grub popula.tion of an tU'CIL may be t1eter­
Illilll'd b," lIH'allS of :I, :-.trip SUI'\'('Y ilIadI' during tllp growing sr'US()Il, 

Holl's I. roo! SI[IlHI'P and I. foot (\l'PP al'l' <Ill,!! at I'l'glllal' int('l'\'als along 

:"1:111' 1Il'{,(I'rrt'!1 llH'thOiI In tllis l'P;,:ioll is in (lrl'[lal'\,' thl' arp;L lhllI:n\lghl~' with 
II rotlu'r lilling IlHlt'llinl' (ll'iol' to st'('\Iillg, 
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the line and the lll11nber of grubs in Il cubic foot o:f soil counted, 
'Vhere there is an tlVerage of two Or mOl'C grubs per hole, planting 
s~lollld be pOsLpolleduntil the gl'ttb popu1ation declines, • 

The l'inc Chllfcr 

Jack pine ou the )[anistee National lforc;-;t .in Michigan has been 
liefoliatC'd III l'C'CC'llt years by lhe, pille eha i'C'l' t..:lJloll!ul<t oblh'ia Horn), 
Although few trees have been killed, hcight aUll difuneter gL'owth luLYe 
been sel'i()lI~h'l'etal'dl'd ill ~lIml' p\:l1ltali(Jlht The !!l'IlbH of this inseet 
feed on the 1"00t8 of graSsl'S ftnd similar plal\lS~ wllile the atlllits defo­
liate the tl'(~es, Studics by clItomologists ha \'0 shown that the jad\ 
pine are injul'ed \l1OI'e in pUI'l' than in'mixNi slHm1::;, The only pmc­
tical method of ('onteot thl'L'l'fol'C seC'lIl::; 10 ))(' the II \'ohltlnce or pure 
stands as flU' as possiblC', 

The Whil~ Pinc ,~ret'\'iI 

Althongh it j:;s£'hloll1 thl' ('llllse of fatal jujUI''', thc white pille wee.\,il 
(PiS80dl"~ strooi (Pcek)) I'('pcatcdlv kills btwk"the tips of tl'el.'S, 'rhis 
l'ec1uces thE' gl'owth of whiff.' pinc a'nd olhcl' spc('i(';'; that aL'e atl:nekcd, 
and result:; in pOOl.' form (fig, :27) all(l wood 0 [ low qua I ity (flO), In It 

• 

... 

F-308071 

]i'r(lrll~: ::!i.-A thl'ift~· t'Hst"'I'1\ white pine plantalion IIl'al~ Bau Claire, '''is,, 
showilll; 1,'\'idpIl!'P 1.('l'ooks ill Ihl' st~\IlIS) of PHst; ill,jlll'Y b~' white pine. weeVil, 
'rile phW tn (ion hilS lH'en prUlwcl, 

S\ll'VE')' of<!OO oldl'L' plalltations (I\,\'l'ragillg ~a years of age) in the Lake 
StlltE'S, 5:3 pl'l'c'ent of all Ih£' white pille plantations had bl'cninjlll'ed 
by this !nspct. Appl'o;X'i,lnlltcly (16 p('tT~,llt or ftll th(' tl'~'('S \\·}thin lhl'~c • 
plantal.wlls had bt't'n IIIJitl'(I(i al: ;.OIl1C nnw by tho while pIne w('cvll, 
anll wl'cyililw. was tlH' ~',l\ISP lie :H PPJ'C('llt o[ all tit(', injut'Y :;nU'ercd 
by white piu;' Evidence fl'oll1 tit is Sallle survcy indicated n. tcndeney 
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to periodicity in, weevil attack, with n peak being reached in 1929 in

• this region. 
"White pine wee"illarvae j!eed in both the tel'minttl tLnd upper laterlll 

gt'owth, Hesinons exudations 011 .last season's growth indicate the 
presence of eggs. (Attacks on jack pine are yery often in the growth 
o.t the CUl'rent season.) ,Vithered, brown, dying leaders in mid­
summer indicate weevil attack. Trees betweell ~. and 30 feet ht height 
llrc most commonly injUl'ecl, although trees lip to (;0 1e('1 \ltll ma) be 
attacked. , Although white pine suffcrs n1(lst scyercly, the weedls also attack 
sc\'eral other specics of pine and spruce. ,Vhite pine weevils caused 
:H percent of all the damage to Scotch pine and 1~ percent of that 011 

pon(lel'OSIl. pi ne as obsen'ed in older n}antations. European larch 
and white spruce were relatin'ly imml~ne, and Norway spruce, jack 
pine, l'ed pine, and Amitritln pine each showed less than 10 percent 
wl'edl dIll 11 age. During' l'l'l'ent years, howeyel', the Illllollnt of tlamage 
to young jack pine h:u; been inC'l'C'flsin fr C'ollsideL'ably, l'hielly in open­
gt'OWll trees. The most recent inf;l'matioll indicates thu,t white 
pine and jack pine nre sc\'erely attacked, Scotch pine and black spruce 
tu'e attaek(>d occasionally, and. white spl'uce and red pine are rarely 
attacked (.~O). 

• 
LoeaIly the. white pille weevil may be controlled by removing and 

bUl'nin!-{ the inJestc'd shoots bdol'c the Inn'ae 1m \'e left them. This 
type of control is \'('1'), exp('llsh'e nI1lL is 0:[ strietly limited applica­
bility. BeCflllSC' ()( dungers oJ' l'l'iIlJl':ltation, it should be, it'i(~d only in 
isohtted pln.ntations. Wel'vil damage often ('an be corrected by prun­
ing sekcted, lightly injlll'('\l trees nnd freei ng them from o\'ertopping 
badly injul'l'd ll'('('s. The cost of this is lower than that of direct 
cOlLti'ol (15), Hecornmendations haxe a1::;0 been made for conti'ol by 
sueh sildenltul'll] lIl('lll1S as gt'owing dellse stallds and growing mixed 
pi rll'-hanlwood slands (!3J, 40, .~£I): The latter ('ontrc)\ methods nrc 
t'upaule of wic1l'spl'pad application but must be pl'ovided for nt the 
time or plaJlting. In thi::; l'onncction release opcrfltions lHust not be 
100 lil'\'l'l'l' lest till')' expose the. planted trcl'S to scrious \\'ce.vl1 attack. 

Pinc Til' Moths 

• 	 The ]at.'me or pint' tip moths wod\: on the soft tjsslle of the new 
lilioots, tlllllleling through tll('1H and later emerging Jrom the buds 01' 

::;hoo\s. The buds or shoots lire killed by this action and the tree's 
growth t'onst'<!uently l'educt'd. 'I'll(' lpl')l1inal bud is usually attacked 
first. Thcre are senral nalin~ spct'it'$ of Rlty(U'ionia thnt ('!l.llse such 
(lullInge, Till' most ('ommon in the Lnke Slatl';'; is the NUlltu('kct pine 
tip moth (R.l"1l.~tI'l1l11" t Com::;t.) ). In the southern part of Michigan) 
tll" European pi Ill' ,.,hoot molh IR. Iliw/ialUJ (SdlUr.)) is also ]H'CSl'nl:. 

• 

Eddellt'~' of' tip 1110th work apP(,tll'S in thl' Stl111111('1.' as Il small pilch 
llla:,:, Ol' :t <It'll\! 11('1,(11(' at tIl(' bas(' of OU' IJu(1. La!('l' the tips turn 
brown amI will brenk olr l'n::-;i1y bt'('uust' tIll'\' tHC· hollow. Iil lower 
~fil'higall. tip lIIoth ""OJ'];: has 'bl't'll llotell 011 l'ed, jack, n,nd Scotch 
pillt,;-;, SOIlH'l i I1W:, 1'('( I pille I:, a( iaekp<l qui it' ~eY('l'(>ly (eyell in the Ctl~C 
of mn(lIr'C' lr('(>~), };'O1' ilblnn('('. in :t red pille planl.ntion at Hos­
('ommOll lwnrly no PPl'CPHt of all till' Hying I\'N'$ Wl'l'(l all'(·cted hy tip 
moth:> in UI:3i. In Sl'W Englnnd the El1l'Ope\lll pille shoot moth has 
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injured small., isolated r('d pine. plnnt\ltions so s('.\'el·(·ly that some of 
tho tl'ces hanl had tv be cut out (:3L). Ho\\'c\'cr, in the o]d('l' pllllltn­
tionsin the Luke Statc~, tip moth dtllllll~C. rC'IH'cscnted 35 percent; oJ 
nil dn\llll~l\ to jllek piM, :H pel'('clIt: of that to Scvteh pine, and only 
about 1 p('n'ent 01' lhat to I'NI pine. These insccts appal'cHtly may 
attack any:2- 01' 3-nCNlIed pille species ordinarily planted in lh~ Lake 
States l'e~ioll. The lin llln~c hll,s somctitllcs UC'CII llUl'ibllh'd to deC'\' 0\.' 

hl11'cs by'illC'xpel'iclIl'cd liPId :nen. 
As in tht\ ('fIS(' of most im:i('('t pcst~, the contl'ol of 111(,. pinc tip moths 

lItter tilt'" IIL'(\ (it'llt! \' cstablishl'd ollh's some lUllil'ultiC's. SlIlIlll-scalc 
llLfe:!ltllt i(;liS may be: ('on tl'ollpd by ell ttin~ off infC'stc(\ tips a nd badly 
infested t"'l'l'S ami blll'nill" t1ll'Ill. Spmyincr with it Pl'nl'tl'ol-l\icotinc 
combination a tillll'S at. l!)-diIY inltlJ'\'ah;, I)(;"~illllinl-!: the hlll(II' half or 
;JUlll', olrl'l'S SUIl\(' pl.'()IlIi;w of l'l'dul'illl-!: the illfcstnliolll,n'eetin'ly (;Jj). 
Subzcro wl'athel', ~ul'h as is ('Olllmon in thll Lakt' States ill 1.1\(\ will(('t' 
months, i:; doubtless til(' lllOst importallt. t'ollt:l'ol faet(H' :1'01' both, tI\l' 
Nnlltlle\wt pill£', tip IIw{h allli the I~lll'()pcnll pitH\ shoot moth wlwlI ill­
lcst('d pat'ls or the tn'ps al'C', nho\'(' till' Slll)\\' Ii!\('. DDT spmyH hav() 
~in'n ~oO(I ('olltl'Ol against 1I(lnltNnlllud;:et pille tip IIloths. , 

Sin<'l\ J!H~, dlllllngl' by tlnotll('I' shoot liloth has bN'H !toted on ]al'k 
pille in th(llIol'thN'n [ .. akl' ~lat(l", The larval' of lids in~ed; (8'llCOI?UW 
SOMII!(lII(t Kptll'f.) \)01.'(' tlll'(Jlt~1t the l)ith tlnd then ~it'd\(' the shoot 
about ~ to () .inl'lll's nbonl tlll' node bdol'l' l'lllcl.'ging (1:2). 'l'h(~ shoots 
ortl'll bl'llak olf fit thl' puint of girdling, Ot' thl'.)' lllen~\y dl'oop 01' tip 
at an HlI~ll'. Bot h tl'I'lltillul alld Iflll'I'ai shoots lIt'e, attacked. The 
sHIne trl'e\lIa.r 1)(' nttu<,kp(1 L'(IIlC'Htedly and limy bl'l'OIllC bad.ly (ll\fOl'!11cd. 
Planted nnd IIntul'al ja('k pil1l'llIl\,Q both bel'lI dalllllgc.(l heiwily. Pt'c­
violt:;ly, this ill:4ed hal' beell 1'('))ol't('(l on Iy fl'OIll tilt. 'Yl'st Oil ponde­
l'OSIL pilw alit! Engelnwllll :>IH'lll'l'. No ('0111:1'01 111l'tllods IUl\rc yet; been 
WOI'kNlout. 

Pinc Pitt·h Nutlulc Mllkcr 

In Ih(' La!;:!' ~tnll's l'pg-ion lllO pinl' pitch H(}(lule makel' (Pctl'O/XI, 
albil'apitall(( BIl:iek) l'olllilll'S ils work allllO::i(:. entin'l", to jaek pine, 
jtlth(ll1~h it ('p\\, ill:il:t IIl'('$ 01' it::; n thlt'k on ~eolch l)i ne hn \'L' bl'l'l~ llotNl 
Oil the HUI'on Sat iOllnl FtH'l'St. Tlw \)1'(':4('n('(\ of thi:; ill:il'ct if; incH­
entNIIJY pitel! 1J:t,ll~ ahout .~~ t'o 1 inel~ in (liallwtel', ocelllT.ing usually 
nC'u I' t Ill' ha~(' 0 t: t hI' )lI'(,~I'lIt SI':lSOIl s gl'o\\'t h \\' hl'I't', t\\'o 01,' three 
bl'allt'\1l's :\I'ise. U t Itp pHdl bn 11 is bl'okell (1)('11, ()lIl' l:\l'\,:l lIlay be 
f'OIlIHlil1sidt'. TI\('I'l' 111:1\' b(', :;('\'l'I'u1 HU('\l pit('h 1I1:1:>:5I'S Oil n single
1imb. • 

The 1a.ITa l':I!S till' (,:llIIlliUlll, fI'Nlllt'ntl.v gil'(Hi11~ thl' st'('m and caus­
ing itl" death :I\lO\'l' the point: or :lltn,(,k. Er('11 \\,1\('1'(' the S(('111 is not 
l'ntiJ'('\Y gil'llll'{l. it fl'l'ltm'II t1y is \\'Pt\kl)ll('lll'l\o\l~h so that wind break­
age l'l';"UltS. Till' wOl'k of tili:> insN't J'l'suHs in (\t'!'ol'I1Iitil'sin the trC'P 
:llH1:t l'P.dlll'tionill ~I'owth, but ~eldolll U en'l' (,llllSl'S de:r.(h. A.lthou~h 
th is i JlS~,(,t o(,('lII'H ('ol1\1IIoJlI,\' Oil. naliw jaek pi Ill' stands, it (,ltlIS('S 1'(' la­
tin)\}:,minm' ,lamngc; no Jnl'j:!:(I-H'nll1 JI)('th(Hls 01: ('\Hltl'ol hn\'G been 
\\'ol'k('<1 0\1 t. 

Sllwllit'~ 

• 

• 

• 


• 

The jlH'k pitH' s:mll,\' (.You/illriu/! lillllksimlllc Hoh,) iR fl ddo1ia- • 
tOI' ('ounning its (l1I'Ol'{s {o jn('k pille. Th(' Jal'\'ue begin l'afin~ the 
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• 
leaves of the previolls season's gwwth lttte in the spring and continue 
their WQL'k fol' 4: to 5 weeks, They t1suallv leave the Cllrrent season's 
growth untollched, Complete defoliatioll, of COllrse, means death 
for conifers, as does repeated pln'tinl defoliation, 'When mature, the 
jack pine sawfly is nbout two-thirds of an inch long, has eight pairs 
of pl'olegs in addition to three pairs of real legs, is greenish in color• with black lines on the back and spots on the side, and has It black 
111:'a([, lhol'llx. and pl'olegs, 

More commOLl in ]o\\,er )Iic'hif!lm is the red-headed pine sawfly 
(Xcodipl'ion Z£'(,Olltel (Fitch)), Damage callsed by this sawfly is• more seyere than that caused by the jack pine saw.fly becanse both old 
amI new foliage is completely stripped, J:lC'k, red, and Scotch pines 
appenr to bc pl'efN'I'e<l in approximately that o1'c1el', Damage often 
is most severe in trees growing un(J('l' 01' adjacent to hardwoods. 
)Jatul'e IlllTae of this sawfly are about an illch long, arc red-headed, 
and pale ycllowiHh-white in ('olor, with. L'OWS of tl'iangulal' black spots 
along the baek and sides, Very ~ill1ilaL' in appearance and sometimes 
feeding on thl'Sllllll' Imllwh is n';L'etl-lwadcd jack pine sawfly" (N, 
dll,biol'l'U8 Sehe~ll,). This species, howe\"eL', develops two dnrk. stripes 
down Hs back, SOlUewhat' ~imiln\' in nppeamnce, but with n. black 
11ead. is the whitt'-pine sawfly (S. pilletum. Nort) , which has also been 
fOllndin lowt'L' Mkhigan. 'l'his insect Pl'eit'l'S easte\'n white pine 
but nlso attaek:::; jnek and pitch pines. 

• 
So :far. only the L'ed-headed pine sawfly has caused large-scnle 

ppidemi('s in the, Lake ~tntes. but with the, il1cl'NIsing acreage 'of jack 
pine luul otht'L' susceptible tL'ce spe('ies, the possibility of It 1:ll'ge-scale 
('pidemie is al wnys prcscnt. In the snmmer of 1D38 these. :insects 
bl'(,Hl11e slIiliciPlltly numeL'OUS in young nalmal and planted stands 
on the )rn ni:;I:('(' .National Forest to Will'l'llllt i1rti fieia I control by menns 
of n, INld-lu'senn tl', sprlly; bl't\n'l'll 10:38 ilnd 10,10 Hearly 12,000 acres 
\\'el'(' spI'nYNI fL'olll the ground. This method is efi'ective if the in­
:fpstatioll is small, but is 100 expensi\'e if wic1cspL'eud attacks occur, 
BNwl'l'Ilu!·l(j nlHI 10·!!) till' l'ed-1wndNl pine Sltwfly caused enough 
dallla:.rC' to L'C'quiL'C' lhl' sprayin~ of :tbout 1(i.000 acres of FOL'est Service 
pllUllHliolll'l in the Lnkc' States, Airplane sprnying 'with DDT in 
oil Holl1tiOIl nt 11 rnt(~ of 1 poullll ill 1 :.ral1on pet' aCI'(I has proye-d fairly 
(, 11'('('1 i \'(1 ni)(l fa i l'ir ('hl'lI p in ('()lItrolli n~ infestations on open-grown• 
plantations, In SOlllt' in::;tanl'es bad mHeinfestat:ions hllye developed 
aftet plantatiolls ha\'(' been sprared 'with DDT at rntes heayier than 
1 pound peL' nel'e. 

The hll'('h Sa wflr (Pl'lBfip7wm (1'ic7l.~(}nii Rf:g,) hU'\'ue are gray­
,g-n'pn with bIac'k hC'ilt\S, This insect has been responsible for the nein' 
~'xtil1!'tion of matlll'l' lal1llll'lwk ill the Lake State's, ,Approximately 
::!lI l'el'ce'ut of t:ll(' dallHlJ!p noted on EUI'OPl'l1ll larch plantations in this 
region was nttl'ibu\ed to the llll'l'h snwily, Limited outbreaks of this 
insect Illay he'('ontL'ollNl h~' I1lN11lS of il ICfHl-tll'senate ;:;prlly applied as 
;;0011 tiS thl" hUT(le n pPl'flL' (iJ(}) , 

• 
TIll' f!llsp :::;nYl!.,· is fOUl\l1 q\lill' ('olluHonly on young plnntecl 1'('cl 

pine, Otll('l' thflll killing Ihe foliagl' IH'nL' til(> tip. Ihpsp ins(·ets nppeal' 
to \10 Httl(, <1nIllH£!l', :Llld ,.0 COllt I'OlIllPl1~lIl'e", HI'P Hot ','al'\'(lIl\"ed, Sim­
ilar infpstatiolls' Oil jl\{'k 01' ~('()I\'h pilll' l1~lIn lIy II J't' l'a llH'd h,Y cater­
pillal's of tIll' pill('-w(lbl)ill,!.~ moth (7'1 fm7opl/f( /'o7J/1Ntdlu Zel1). 

http:dallla:.rC
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Grllsshoppers 

Grasshoppers will chew the tender young stems in young planta- • 
lions established in old fields, when grass and ot1ler growth dries up 
prematurely. Locally, grasshoppers may calise heavy damage to 
,Young plnntations. This was the case ill 1935 and 1930 in young 
phmted jack pille on the :Manistee National Forest. In 1£)37, a year Ii 
in which grtlsshopper damage was generally slight, 5 percent of the 
mortality on an expel'imental plantation in that forest was chargeable 
toO'rasshoppers. 

Bl'asshoppel's may be controlled by means of spmys, dusts, 01' p 
poison \,mits ~1 s]H'pad on~l' the ill fpsted area after most of the egfrs 
have hntchec1. Effective applications per acre tlre 1 1)Ol1l1d of tech­
nical chlordane or 1~!:J pounds or te('hnic{ll toxnphene flS sprays, Ph 
pounds of technical chlordane o~' 2 pounds of technical toxaphene as 
(lusts, ::; pounds o:r dry bait, 01' .20 pounds of wet bait (81). Bait is 
more economical than sprays or dusts when Yl'getation is dry and no 
longer attractiyo to gl'!lsshoppers as food. If one appli?ntion does not 
('ontrol the !!Tasshoppers: it seeond on~ should be made 11l 5 days. '1'0 

be most effective, baits shoulll be spl'eatl in the morning between sun­
rise and 11 o'cloek, sinee this is the time when grasshoppers do most of 
their feeding (6'1). • 

Caution: 'l'he hands should be kept well greased when handling 
baits. Always keep pohson baits out of the reach of children and 
livestock. 

Pillc Tortoisc Sculc 

A tortoise scale ('1'oumeyelht 11umiBmati()tl1n P. &; M.) also lmown 
liS the Scotch pine scule or Scotch pine J.J(lcaniu1l1, is known to attack • 
jack pine, Scotch pine. find Austdan pine in the Lake States. Infes­

tn.tioils ha rc ueeu noted :rl'om time to time dlll'ing the past '10 years, the 

most l't~l'ent to ellllse (,OllCPl'Jl being :found on young jack pine planta­

tions Oil the :Manistl'e. Xutionul Forl'Rt dUl'ing 19-B. 'l'hese SilP­

sucking inserts reduce the vitality of a tree and may kill it in 2 to £) 

venl·s. 'l:sually lower branl'hcs 111'(.. attacked first, the 'infestation grad­

llnlly spreading to tho:)(> higher up. Although 1110st inTestntions have 

been clearNl np naturally bcfol'C I'hey eQuId cause widespread damage, 

this insect is a potentinl thrent to jnck pine stands, both planted and • 

natura1. 


The pine tortoise seale insects are :round clustered along twigs and 
[It the base~ of the HeNneS. 'l'ha mature females are oval, reddish 
browll,lHlve nn irregular surface, are about one-fonrth inch long, and 
are covered with fL'thin layer of transparent WtLX. The mn.les are 
nbout one-sixteenth inch long, flat, elongnte. and whitish in color. 
They emerge Il'Olll under their scales in the fall and fertilize the ha1£­
.!!rown j'emales. The latter o\'el'wintel' in rough, obscure places on 
the twigs. There]8 but oue generation per yenr. 

Trees senre1\' attacked by the tortoise senleins('e( appear wilted. 
Thev haye an "abnormal needle :£aU and the l'emainhlg foliage is 
st1l11ted. The brnnches and needles lUlye a blnck, sooty appearance 
(0). •or Seyernl fOl'ollllns for g'rHsshOPllC1' bait arc available. 'riley usnally include 
mJIJ-l'110 bran, sawdust, chemicals, ltnd sometilUes water (fot' wet baits) (87). 
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'l'he insects spread mostly from tree to tree so thnt hen.vy infesta­
tiom~ build up somewhat slowly. On the other huud, the injury is 
seldom noted uutil it has become fairly extensiye. On It small scale 
theiusect can be controlled by spmying, when the crawlers are moving, 
with liquid lime-sulfur at It rate of 1 part to 20 purts of water, or 1 
part to 15 parts of water if tho nil' tempemtlll'e is below 85° F. An­
other method of eOlltL'ol is to starye the insects by cutting off infested 
branches 01' trees. Care must be taken to l'omovo nll signs of iIlfesta­
tiOll, find .i~ lIlUY be Hl!CeSSal'Y to go ovor the tH'ea t·wo Ol' three times to 
do so, App!H'ent.ly the most effective llwans of control is by natural 
pL'edators, such nS the ladybird beotles. Several Imo\\'n infestations 
have been de!Lrellup naturally by this menns, 

Spilllcbugs 

:H'or muny years tim pine spittlebug (.flphl'OlJlw1'a paraZlala (Say)), 
hns been obsCl'\'ed feedillg, both in the nYlnph (in a rnass of spittle) 
lLnd the adult stage, Oil p1nntecl pines in the Lnke States. Damage has 
been of such It minor llature that control :is not warl'anted, 

:Much morl} sedous c1nmage, first l'cported in UH1, :is caused by the 
Stll:ntogn. spittlebug (.Ll1)hfopltora 8a1'c/.logensls (Fitch)) to young 
jack !tuul'ed pines. More thOll ~oo llCI'as of planted jack pine hl1\'o 
been wiped out ill l1ortheastel'l1 ·Wisconsin nnd sevel'al thOl1::1ttnd more 
art'es in "\Vls(;onsin, ~1ichi~an, nnd ~finnesottt have been injured. 
'l'rees 111) to 15 feet tall have been killed (68). 

Only-the adults of the Snratop;n spittlebug feed on the pines, usually 
from .Tuly to October. They plllldlll'e the bark nnd suck Ollt the plant 
juices. l.nj Ul'y becomes evident t1H.\ first fall through slight yellowing 
of the foUnge. The bark and wood undernoath are covered with small 
pinholes often sealed by dl'oplets Ot resin. 'J.'he following Spr111g, the 
:foliage usually turns a reddish brown and the afl'ected Ptll~t dies, 
Death is caused partly by the loss of the sap and partly by the girdling 
aired lwoduced by resin blockblg the (,onducting tiHSUNl, Gl'Iulun11y 
the whole tree may be killed in this nUUlner ('7), .:An associated fungus 
may idso contribute to mOlta1ity, (Seep. 112.) 

D!llnnge is mol'C BeyCl'C in o}wn-gl'own pluntations with considerable 
!!L'ound coyer. 'l'he eggs of the SlJittlebug are laid in dead and living 
bud scales of the ho!:'t pines and other trees, snch as onks and mllples. 
'1'he nymphs d('SCelld. to the ground and c1e\'elop on thc stems of swcpt­
fel'n, 01' other low plunts, m masses of ::;pittle. Closed plantations 
or those with. n;ll admixtlll'e of hurdwoods stlflicicnt to shade ont the 
ground covel', are not attacked seriously. This proYidcs the key to 
pre\'ention of Snl'tltoga spittlebug damage (03). Some natural COll­
trol is provided by Jute spring frosts since t(,lllperntures of 18° F. or 
below tire known to kill the nymphs (6'3). Recently, ael'illl spl'aying 
with DDT LeforCe the adults In.y their eggs has ])l'oYide~l efl'ec~ivq con­
trol at reasonable co!:'t on more tllnn 10,000 ncres of publIc forest 
pbntations in "\Yiscol15in andl\[irhigan, 

Species of fungi capable of Idlhng tre('s (see p. 112) htlye been 
isolated from dend trees that had been attacked by the Saratoga 
spittlebug. Although the spittleuu!r alone .is capable of killing the 
trees, the fungi may'also contribute it:) the llIol'ht1ity. 
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Other Insect Pests 

'.rhe Zimmerman pine moth (Diol'yct1'ia zi1n?ne1'1nani (Grote)) has 
tlamaged planted Scotch pine in lower. :\Iichigall and l'ed pine in 
northern Minnesota; it is probably distribeJed throughout the region. 
Farther south in Ohio it is causing serious destruction in Scotch pine 
plantations. Thjc; anel the fact that it attacks several species of pine 
indicate that the ZinmlEmuan pine moth is a threat even though it is 
still of minor importance as It plantation pest in the Lake States. It 
attacks trees in two W(L,YS: (1) Buds on large trees often are tunneled 
by the caterpillars, and (2) the more seriolls injury is a girdling effect 
011 the boles of smaller trees. An infested tree of the latter type can 
be recognized by large pinkish 01' bl'ownish pitch masses. Such 
attacks are likely to occur in thinned or, flspecially, in pruned stands; 
they uSllally originate near a ,Yollncl, such as a prllning scar or a pine­
oak rust gall. 

The Spruce budworm (Ar'chips fwniferana (Clem.)) attacked 12 
percent of the Scotch pine, 5 percent of the Norway spruce, 4: percent 
of the jack pine, 4 percent of the eastern white pine, and 1 percent of 
the red pine in older Lak\} States plantations. It is possible that the 
form which attacks jack pine ma,y become 01 serious plantation pest in 
view of the large acreages of jack pine that have been plnnted since 
1934. This form of the budworlll may be controlled most effectively 
by maintaining closed stan cIs and by removing any wolf trees that 
bear large quantities of staminate Howers (23). As a rule, l'ed pine, 
white pine, or young jack pine are attacked severely only when they 
are growing under or 'i ery neal' illfestecl older jack pine. 

The eastel'll spl'llce gall aphid (Ohermes abietis L.) injured 38 per­
cent of the Norway spruce in older Lake States plantations. It was 
not found Oil other species although it is known to infest white spruce 
also. Local outbreaks may be controlled by spraying the trees with a 
dormant miscible oil before the buds open in the spring (50); this 
is seldom practical in plantations, however. It is known that indi­
vidual trees are practically immune while others :1,1'e attacked heavily 
year after year. Some control may be provided by removing the latter 
"brood" trees . 

.Minor amounts of inj1ll'Y ha\'e been caused in Lake States planta­
tions by root collltr weeyils, needle scales, flatheaded borers, round­
headed borers, bnrk aphids, the pine engnwer, the jack pine tussock 
moth, and ants. 
If illsect damage is found in forest plantations, specimens of the 

insect and its work should bf' collected and sent to the representative 
of the Bureau of Entomology and Plant Quarantine, United Stutes 
Department of Agriculture, l\Iih\·aukee, ,Vis. He is prepared to 
identify the insect amI recommend the best known measures for its 
controf Inquiries can also be sent to the entomologists at the State 
Agricultul't\l Experiment Stations. 

DlSEASES 

In general, plant (liseases 11a"13 not :ret been responsible for much 
mOdality or injury to forest plantations in the Lake States region. 
Because ::;ome 0 f them offel' suflieiently serious threat, however, they 
should be well enough kllown to be l'ecognized when they are seen in 
the field. 
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Vigorous trees, as a rule, are less prone to infection by disease 
organisms (other than the rusts, for example) than are trees growing 
nnder unfavorable conditions, For this reason, ali important step in 
disease prevention is proper selection of species for the planting sitG 
(10, lJp,1.40-fJ18), followed by cultural practices snch as weedings and 
thinnings as needed to maintain high VIgor. 

"'bile I'ine Blister Rust 

The best known and probably the most dangerous disease found in 
fo:rest plantations in the Lake States is ,,,hite pine blister rust (01'0­
1ta'l'tht1l~ 'J'ibicoZu A. Fisch.) . 

Although only 0,2 percent of the eastern white pine in the older 
whHe pine plantatiolls ('xamined throughout the region showed signs 
of 'white pine blister rust infection in 1935, this disease waS more wide­
splead in natural stands. Since then it has been found in plantations 
and in young natlll'al white pine reproduction in all three Lake States. 
"Vhero it is not yet present on white pine in plantations, it is usually 
present on any ribes plants that may be within or neal' the plantations. 
The disPHse represent!; a definite threat to successful planting with 
white pine. 

The effects tLllll appeat'unce of this disease are too well known to 
warrant tl detailed description hpre. Brief!y the disease works in this 
1llannel': Spores of the fungus, which have dcyeloped on the under­
sides of ribes (cuL'l'ant amI goosebel'l'Y) leaves, are blown by the wind 
and infect white pine by entering: tln:ollgh the needles. As it develops 
the fungus 'works thl'ollgh the bark tJ:( the branches, producing cankers 
that girdle and kill the branches. It continues to work down and 
may eventually reach and girdle the main trunk. Young trees o:(ten 
are killed within tl :few years; oldcr and larger trees are killed more 
s10wJy. 

"Yhite pille tl'('es may be pl'otected from blister rust by eradicating 
all ctll'eant and goosebel'l'Y bushes 'within 900 feet of the plantation, 
and all culti vatpd bla('k Clll'l'tlnts (Ribes nigl'1.1/1J.. L,) wit1lin a mile. 
"Yhere ClU'l':tnts 01' gooscuel'l'i(>s arc so abundant as to make eradica­
tion too costly, species otlw1' than \\']lite pine should be planted. 

FOI'(,Rt S(>1'yiee planting of ",hit(' pill(, in the Lake States is done only 
whet'e tlIes(' ('onditions ('an be nJ('t: (1) .Areas of suitable site at least 
200 acL'(,s in ('xtellt nl'e f1'('(, of rib('s 01' can be llmcle so at a justifiable 
cost, and (2) no other suitable species can be substituted for white 
pine, Around the bonIet, of swamps, where l'iIJes nre numerous and 
difficult to (,I'lH1 ieat(', buil'er strips of red pine or white spruce. nre 
usually planted, 

Swcclfcl'n Hlis.cr Rust 

This diseuse, caused by Ci'Onal'till7n. c01nptoniae Arth" apparently 
may infed any or tIle pitch pines (those 'with 2 or 3 needles in tt bun­
dle) and has as its alternate hosts s,wet-fe1'll and sweet gale, Young 
trees are oIten infected neal' the soil surface where [\, characteristic 
fusiform swelling den·lops, ~oln(>tjllles CfUlkel's are formed, the 
growth or the trel.~ is red uc('d. and e\'(~ntually the tree may be killed 
(68), At the Higgins Lah State Forest in lower :MichiWU1, llon­
derosa. pine, loclgepole pill(,. and _\llstrian pine were so sev(,L'ely in­
jur('d by s\\'(>('(1'(,1'1I blister rllst that the plantations eith('r failed to 
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survive (11' were destroyed in an attempt to prevent the spread of the 
disease OYffi' the forest. Other planted species in the Lake States 
region on which this rust has been reported are jack pine, red pine, and 
Scotch l)ine. 

Although sweetfern blister rust was not nokd on the older planta­
tions, it represents It threat, pal'ticnIarly to exotic species, ~ince it is 
naturally present throughout the region eithel' on sweetfern 01' jack 
pine. Apparently the only pL'actical method of control is to refmln 
from planting the sllsceptible pines (other than the relatively immune 
jack ,md l'ed pines) in areas where sweetieI'll or sweetgn.1e occur. 

Camlclabrll Disease 

'Vithin thn past few ye:lrs a new elisease, found chiefly on red pine, 
has been descl'ibed. ThiH disease. thought to be cllllsed by a fungus and 
known as candelab!·(t disease~ brin~s about a retardation in gl'owth of 
the terminal shoot lind an attendal'.t relati\Oe .lengthening and turning 
up of the latcl'lll shoots (multip]e-lea(l£,!·ing). This pl:oduces a tree 
of undesiI:able f01'1ll iLnd cuts down useful height gL'owth. It has also 
been claimed tlmt there is ('onsid£'l'itble infection by wood-rotti ng fungi 
(lround the bases of the lateral shoots. 

Candelabra disease has been l'epol'ted present in plantations in 
northel'1l W'jscom~in llllc1l1pp£'r ~Iichigall (p:n'tic'ularly in red pine), 
although none has so ral' been fonnd inlowel' Michigan and apparently 
1l01le ill northern ~rinllesot[l. ' 

Because of the l'ather recent di~l('o\'el'Y of this disease, neither its 
causal organism nor the dangel' of ,\'ic1espread injury from it is 
known. Control mNlstn'es have not been de\'eloped. However, the 
disease shollld be wateh(>d for so that propel' prcnmtion and control 
methods can be taken if n£'Nled, as soon as they are recommended by 
thc pathologists. 

Burn Blight 

The fungus, OMlonrrtriu ('!l('llrbifltla (CUlT.) Sacc., is associated 
with olll'n hlight of -jack pine and red pinc (:25). It is capable of 
injuring or killing the tree, but it is dcp£'nc1('nt lIpon some injury, 
such as punctures nlHde hy spittlebugs, /'OL' ('nt"y. (S<'c p. 10V.) 

The spittlebugs :fepc1 upon pinf's in July, August, and September, 
ino('ulatin!y lhe trees with the :fungllS that kills twigs, bmnehes, and 
<'Yen mail! st£'IIlS. The fungus is most acti,'e during warm sprillg 
w(>nthet·. The insect alone ('an ('ause SHere damage, 11ence the. combina­
tion of ills(>('t and fungus injury presents a serious problem. 

Burn blight [n'esents tll<'se symptoms. Small twigs at the top of 
trees turn yellow and then hrown. (Diseltsed branehes become choco­
late brown rath(>l' than tan, as the.y do from clesic:catioll alone.) The 
disease continues clownwa I'd into the branches anc1finally the main 
stem. Necrotic spots c1eyelop about insect punctures and spread until 
the stem is ginlJed. The fltngus prefers j!lck pine over red pine, 
wherens the spittlebl1~ shows the ren~rse preference. 

Suggested control me:lSlll'es are: (1) Control the Saragota spittlehug 
by sp-mving with DD'J: QL' other chemicals; (2) plant only on ~ood 
sites wllere'tre(>s tire vigorolls :lnd I:herefore les!:i stlsceptibln to injtn'y 
by either the insect QL' 'the fnngus; nnd (3) mix plantings in groups 
either by species or age cInsses. 

• 
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Other Diseases 

• 
 A pine-oak gall rust, OronCtl'tium cC)'eb1'llln Hedge, and Long, occurs 

commonly on jllt'k pine, injuring Ilbout 12 percellt of the trees ex­


.. 
amilleclin older plantations, Occasionally ]'ollng jack pine nre seri ­

ollsly deformed and e'-en killed by it. ~o control methods seem 

wart'anted other tlULl to il1:'Hll'C that p'lanting stock is disease free, 


On the Ffi(rglllS IJaim Stnte Forest and the Huron Natiol1rtl Forest 
in lower :Michigan, it gall l'ust has inrl,(·ted Scotch pine and caused 
('onsic1emble clefol'lnity. '1'h(1 identity of this l'lIst has not been fully 
established but it is similar tlO both 01'Ollartittln cerebrum, and to the 
so-called WOOdgtltC L'ust (the Pcridel'lllium stage of an unknown species 
of (}l'ollai'tiwn), common and s('1'ious on Scotch pine in the East. No 
control !1INhods hll"C been recomtnl'lHled, Se,'en perCf'Jlt of the Scotch 
pille in older plnnratiol1s ,Y[iS injul'ed by pine-011k or r';1milar gall rust. 

Infections of Armillaria, meUm (Vahl.) Quel. (the shoestring 
fungus) Ita"e been found 011 Seotcll pille in Douglas COUllty, 'Vis., 
on planted jack pine on the Presque Ish· Stat(\ Forest (9) and the 
~Illniste(\ National Forest in ~1iehif!'an, and Oil plllnted white nnd Nor­
way sprut'o in Yiltl~ COllnty, 1Yis. This dis('ase, ·which attacks u great 
Ir!llny tl'e(\ species, IIllly pt'()YC It sedouB pest in the :rot'est plantations, 
~o ('ontrol metl\o(ls an.' known. It apPptll'::; a(h-i,mble, however, not 
to plflllt on land Wlll'[,(' tl'ees ha \'(~ ue('11 killed by this fungus until 
H'\'el.'tll YellrS aftet' sueh killin!! . 

• 
.A ste;n cnnkee, causNl by :l'.~m palli..~ ('on/1l8(t :;SyL has caused serious 

lo~ses in a· sttUl(1 of red pine planted in sonthcl'll )[ichigan; the stand 
had ::;tagnatrd from fa ilul'e to release by thil'illing, The same canker 
nppeal'e<i widely in the East in planted stands south or the natural 
l'ange of 1'(\([ pill(' :following (L period of exces::;ive drought (flO). ~Iixed 
lliariting, a spaeing of B 1'e£'t, and tinwly thinning accompanied by 
pl'uning or ::;elpdrd ('rop trN':-{, have been r('cOllll1leIHled where control 
IS. lleeded, 

Stem and lH'ltIwh eankerF, eansed by sen;I1'al difl'et'ent fungi along.• 	 witlt low winleI' tPIli peratures, l1:t "C f;eJ'iouRly inj m'NI and, 111 some 
eases, pmC'tically des.tl'oyed plantations of hybrid poplars (56) 
throughout the LakC' Stales.. Lntil planting stock genetically resistant 
or immunc to th(ls~' <lispa.ses is ttrnilabl(', the use of hybt'.ic1 poplnrs

• 	 :l'or reforestation in tll(' Lrtk(, Stntes should br greatly l'estI'icted . 
~fallY otllet' disl'flsrs. not :n·t fOllnd in the Lake States p1:1 ;tations, 

present s('riou:-{ thI'cats, ('specially if hnrdwoods arc more widely 
plnntrd. .Among th('sC' <lis('nses nrc the oak wilt Phloem necrosis, 
amI the Duteh elm disense. 

Generul 

• 

A Yariely of olhel' faetors ('tUlse cleilth or injury to planted h'ees, 
but iI: gPIH'ml they piny fL "et'y small pnrt in t1.1e total loss and so are 
not dI":{'U~S{'(t hel'£', A SllIllmtlI-Y of till' IlHH'e, IInportant faclOl'S that 
('IUlSt'd n1ortalit,' in ,'Pl',' YOU II!! stn lids Oil the HUl'on X ational Forest 
j" !!in'Jl in tahlt: 1K. TH'bl~ 1!l ~lIl1lnmrize" tllP mOre important factors 
thitt ('all;-I'd injul'Y to ,'aJ'ious sp('('irs ill nl(h'l' )IieldgaI1 and )[innesota 
plant:ltiolls. 
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TolIIL.. , _ L n~:~L40. (l 1.207. 1_._.202·~_....2~1 77. 81 155.0 18.3 I 31. 5 i 74.71 97.4 77. 6 8 

t-:l 

C/l 

Bnsis, 1111 III br.r trees _.. 
 rfi:(}W- p, 778 'I 2: o16Ti ,n79 f!M"2"I 257 I 78 I 314 I 54 1-15,45212,4132 1 17,934 


I Bnsed 011 nil trees 0\)5('1"\'('(1 for each species. Tollllsure CUlllullltivc ulld in 1111111)' clises rcpresellt occurrence of 1I10re thuu OIlC kind 
of ifljury to the Slune irpc. Sevcrity of injury varies frolll serious (0 minor. l\fllIlY of the fuc(ors listed IIlso clluse JIlortlility, but such 
dulu ure 110\; lI\'uilnble for older pluntntiQus in the I.llke Stlltes. I-' 

2 COIllJlllrnbie .dutu for Wisconsin UfC Ilicking. ..... 
3 This insect lIslIully at.t.llcks II tree ollly !!!i.l'!" it hilS been weakened by some othcr cause. <:It 
• Includes whipping nnd severnl other kinds of mcchllniclll injury. 6 J>OS8 t.han 0.05 percent. 
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~Iaintaining Ad~(luutc Stocking 

The first criterion of success in :fol'est plnnting is, of course, adequate 
SUl'\·.ivnl. "rlll3lt too many of tho pl!llltcd trct's die, 110 maLLet" it: thc 
slIryivingtl'ces make nstoundin<r f'l'owth, the purposes 0:( planting can­
Hot be fulfilled. Enm tl,lOugh s~l~'i\,:Ll h, neceSStll'y for success, it must 
be,~llppl:-J1lentcd by sltllsfactol:Y gl'Owth it,ntl l.I('\'elopmcnt. 

1he tum should be to l'stabl!sh futtl mall\tlLlIl thrIfty, well-stocked 
pl!lllt:ltions. Only Ululct, such conditions Cllll tbefol'est IIHlllaget' mold 
It stand :;() Il~ to obtain Che gl'catp:;t possiblt' yield or high-\'alll(l prod­
ncts. The illtel'lncdiate cuts needed to mnniimlatc stand deyeloL>l1lent 
110t onlykcep the most dcsi !'able tree::; thri:fty but also incl'(!:tse tlH~ 
yield while ::;nl vltging pIT 1):1 ule 1I10l'ta.li!y and bringing in cady 1'C­

turns on the lllYCciLment. 
.As dis(,lIl:1:-;~'d eal'li('l' in thi~ publil'ation, :'tIl'vind. Y:tril'S a~~col'dillg 

to speeiC's, soil, kind 111Id (\(,lU;itv vf C()\'('l'. size and age. of trees. han­
dling of stuck, ki.ndand inll'llsit\, of gl'ound prcpnmtion, sl'a~on of 
plallting, tUldllll'lIlO(\S!tll(ll'HI'l>(lilIl(':i:i 'elf phlnting. In addition, SlIL'­
"h'al yadp:i w.itll til<' ll!!(' 01' till' plalltatioll: thl' oldl'I' tIll' pl:lnUttion, 
t he .lower SUl'dyal llSlllt! I)' I:;. Ordi II a1'i 1,'1", the hen \-jest losses ltm Lo 
be expectcd tile lirs\; ~ YC'IlI':; aHN' planting Whl'll thc trces ill'e 1n the 
)ltO(,CHS or esttlbli:;hing tl!P1l1:ieh'(':i in thelr lll'''' cndronnlcllt, although 
('omp!Ll'<lth'cly heavy 10;;:;1.':; Illay ()('('UI' up to HI YCat'S in age, .After 
10 years thl~ drop In ~"lIl'\'iYnl HOl'lIWlly :;ilow;:; (l (lecl'en:;ing trend. 

SIIl'dra\ lItay bl' ("ollshh'l'l'dfrom t\\'o i\:;pel't:;: (1) The pCI'('ent::t~C' 
of trees planted tlmt remain aliYl', :tnd t~)the numbcr 0.1: livin l ' tI~ees 
pl'l' al'l'('~ The Lil':;t method i,.; it nH':\:;lU'(' of thc SlIl'C('SS of the pl~nting 
opel'atioll. whilt' the :;('{'ond is :t nH'nSlll'p of the SllC('(,SS 0 r Pl'Otl tieing 
Ii plantation. The two l1H'n"lIl'l'S 111'(' not a I WIlYS sYllonynlOuii, l!'OI' 
instauc(I, if 011(1 man plants IOO tl'Pl'" to the nlTt' and 'iJ of them ItI'C 
rdivc at the 1.'11(1 0[:20 yC'al's~ II(> hn,.; dOIlC' nn C'x(,plll'llt job of planting, 
but so fill' aSIH'mlu('ing It plantation gop:;, his ('frol'ls hurl' bC(,1l It 
failurc, 011 the. O[hl'I' hall(l, :tnotlwl' Illan who plants 1.,000 h'ccs to 
j'he Ilel'(' Ilnd has 50ll of llH'.1Il alh'C' at tbl' end of ~() Y('al'S has done 
It. good job of pJnltting (uut hag had fail' ~Ul'l'l':;S in 'establishing :t 
pialltntion, In ot:h(>l' wonl,.;, dl'\1sit v or sto('kingis the impo/'tllnt 
thing, (tlld till' Pl'I'('Plllngl' of [I'Pt'S ;lll'\'idng i:,; unimportant cx{'C'pt 
wht,il tmnslntpd illlOlllllllbl'l' of ll'l'es pl't' unit of :tl'c'a . 

. \. basis fol' ('Iassi I'y.ing' 1... :1\\(1 ~tnll';:; 1'I:UltatiollS n('('ol,tling to surd val 
pereclltage, and llllmbl'1' ot~ t l'l'l'S pel' tH'I'l~ i=, gl \'~'ll ill figll1'c ~S, The 
CUL'n~;:; in tids Hgu l'l' tll'l' \Jas('(l Oil I'(':ill ll:, il'OIll SOI1H' [ion Lake Stu tes 
plantations mnging ill age fl'Oll1 I to ,HI ,Y('u l':i•.flnd thC' tl'l'udsi n late I: 
years are slt'('ngthplIl'd lhl'ough t"oIUpnI'lS()ll WIth thC' dl'\"l'lopment or 
natul'tll slam\;;. Thl' t'\Il'\'('S, lhel't' fOl'e, I'l'!>I'(';;l'lIt (til t1\'(>l'ng(' 1'01' i:hC' 
l'cf,rion. Em' llldh'idllal :;pl't'ies 01' :;pl'l'ili(' lol'nlH Ie;:; 01' t'Olulitiol1s, the 
plu('emcnt of the elll','ps would pl'oba.bly vary :->ollll'whnt lllll the trl'nds 
would be similar, 

Thl'sl' curves mil)' Ill' tliil'(l not only to ('o11lpnl'o tlw .su(·('eSS of one 
plnntntion with that of nnotht'I" uut a..; n.oa;.;i:; of judging whcth('1' 
Ol' not l'Pplac'l'l\lellts shol1ld he mndp, Ol'llwnl'i l.v, planlat iOlls classed 
tl!:i ~t'·Cl'nge.ol' l)('tt('I' do not llt'l'(tn'plal'ellll'IH of <ll'atl trees, EOI,those 
dlls.<;l'(l as rid]'. rt'pi:.H'(>lllt'nl is IlI1YIStlbh" find fot' Ihos(' el!lssed as poor: 
it is nl'l'l':,~al''y if :-tnnd ('OIHlition;; IU'l' to !\('wlop, Or l'Ol1l':,(', thl' ap­
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plication of these curves must be tempered by sound judgment. For 
lllstalu.:e, a plantation mny average enongh trees per acre to be classed 
as /rood or average but still havesuch patchy stocking that It consider­
nbfe part of the areH, i::; badly ullderstocked. III such cases, the under­
:::tocked arett should be replllnted. On the other hand, pInts of fIliI' 
or poor plantations may be sulliciently stocked. Obviollsly, replanting 
of such patts would not be 1lecessary. 
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~\.notbet' point. too, is that most plnntlltions h;l\'('. a. cerliain amollnt 
of YoIunteel' !!'L'owth (abollt :WO tn'('s p<:>r ill'tO Oil the ll\'crage in 20­
,(>:tt'-old planii'll iom; ill the regioll). If l'llough of the \'OIIUllocr growth
1::: of d('sil'nble ;;peeies or of sllell {'hal':H~ter that it will help train the 
pl:rntNI tl'e'e;o; (lnd l~re\'ent eUel'OHc!Hne!lt of brush ana. sod 011 the n.relt, 
I( may ahm be' ron!:iHlered tiS eontl'lbutlllg to the SfO('kll'g of the stn.nd, 
Rl'pllllltillg: plan!' should be modifi~d accordingly.' . . 

.\l'\ Il rul~, allY ll('<:P~S:t~'Y !'('plall(lIlg :-:hoIl1<1 ~e dOlIl' dlll'llIA' the first 
HI YPllr;.; oj· ltplalltnuoll S ('Xlst('J\('(' uJ\I~;;;,;, 01 eOlIJ-:;e, lat~!· losses are 
r(,l~r S(,Yl'],l'. In. th:tl. P\'('nt, til(' l'l'P!:lJlttng: h('('onw;.; l'Sl:;l'llt:Jlllly:t Hew 
pln:ntatioll. DlIl'ing tll{' fh-:;t :! of.' a Y('Ill';'; nft('l' planting. nccessn.ry 
J'l'plullt::- nm,\' lw lIInd(, 'wit h (hr!"a Ill!' f'PP(·jp:, bur pn'femhl)' of an oMpl.' 
n,!W ('11\;-::-:. Fo)' ill:-IIlI)('(" lIll 1I1'('U plHntNI wjth :!-lI 01' :!~l red pill(', 
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should be, replanted with 2-2 red pine. The larger stoek wm sel'\'(~ 
to diminish the size ad\'!l1ltnge of trees remaining from the ol'if!imtl 
planting, If 5 years Ot' so haw elapsed sin('e the ol'iginal plnllting, 
It will be mOI'e, suit!,J)le to use It fasteL'-gL'owing species in the n~plant­ • 
in~l provided !I suitabll' 01\(' ('1m be :found, FOt, I'Xlllnpll'. nn l.tl'l'll 

OrIginally pla.llted wilh 1'NI pine UlIllet, such cil'(,tullstum'l'smight bet­
ter be replanted with ja('k pine, 

OccasioJllllly somc ('lI tast1'oplH', such as slN·t stmms, hNWY gall'S, 
and floods, ('jtuses widespread destl'uC'tion among planlNl 01' 'natul'al 
stanti::;. Iwd it be('ol11(,s necessary to l.'('p1C'111::;1I the stand with de::;imb1e 
trees bcfore bl'ush 01' low-yalue "pedes l'el'lniltl the Ill'PlI, ",Vhel'c the 
deHtt'u('tion is eomplele and nntlll'ill 1'C'gPIH'I'ation is' Hot reasonably 
<:ertain, 1I new plantation must be ('~labli:,hl'd, In many ('ases the 
stands lIl'e only pal'tially d«.':;t l'oyC'!1. :Inti th('11 [h(1 (J('cision mllst: bt' 
matic as to how Illut'h. if nll~·. planting' is jlts,tifif'd to brillg tIP \11(\ 

~to('killg of the al'('!t, 1'abh' :Wi" an i1lu::;lralioll of s,lIeh It, ell;,;I', The 
table was dC'\'('lopNl by thl' Lukp Rtalps FOl'l,;,;t EXPPI'iIlWII(-' Station 
to gllidc.· t'('pl:llIting work on tht' C'hipPl'W:L National ]j'Ol'('st 'following 
~(,'Y('l'e ::;Ip('t IUlll willd :-;lOI'ttlS, 111 ] !I·IO, 

T.\IH~t~ '2(l.~).""'twl(lards fQr wuhrpZantil![1 8Zc('t-dc(]}W{INlmi.lwZ jarl.:­
]'ed pille ....tlllld." Oil tlil' CIliP}Jl'U'(/ ~V{(liol1(Jl p(JI'Iwt 

, . , : Xlllllbl'f lr('PS to plunt »('1' lll'l'(' if 
~ .,!IllUI1Ulll , r{'~idlltll RtuJld iH -­

II\Ullh<'l'A,'('mgp tliullwtl'r hr('u,;( high tn'I's pCI' '--~- ..,---.•---'---,.----­(iu('IWsl 
al'l'(' J'l'- 1 34of 1~ of !~ of 
qnir('tI miuimum minimum millilllllm 

",,,,-,-~,.- ~.". i-- ­

1."" 1,000 100 300 I {i00
2. __ soo . 100 300 I BOO 
3•• (j00 100 aoo (j00
·L ,I,iO 200 ::IilO iOO 
5_ 3ilO 200 3;)0 iOOI6. 2;)0 200 aiiO i 700 
7 200 25() 400 I ROO 
S ,." 150 250 ·100 SOO 
iL. 100 250 400 1 800•10 SO 250 ·100 ! 800 

~ ~,.- .~-~,..".-,--

Tht' nn'.'agt' slIl'dntl of ynl'io\l:-; spN-il'=' in thl' olllel' T...akp Statl's 
plnntati()n~ (tn bIt' :H) W[l;.{ J'P\'l'nlt'd hy pXHminH Iions nlil<lC' j n IfJ2'·1,-25 
nne! lO:3:i-:Hi. ~lIl'\'h'lll of thl'sl' olc1t'1.' plantatioJls. whit-I! fl\'PI'fi!!PR 
3,1, Pl'I'l'Pllt at lUI IWPI'ngl' ng(' of 2a Y('lll'l'l. mR~' \)(' ('oJlsi(lt'I'pcl fnil', 'By 
Stai«.'F;, "~is(,llI1siJl is hl'st, with :lIt a\'pmgl' of ;j:i pl'I'('pnl:: )Ii('higan is 
S(,(,OIHl, with all H\'(·.'agp of ~W I'PI'('(-nt: nnd 1linlll'sota is Ihil'(\ with an 
jl\'('t'ng~' () f !1 [ll'I'('PII l. Tlwsl' n\'('I'ag<'s I'pfll'l't thl' YIII'yin.!! ('olHlit ions 
wi(hiJll'Ill'h ~tatl" i. ('" bl'tt('I' ;.;oil and 1'('latin'ly lilth· ('OIIlIll'titioJl .ill 
":is('on;;ill, ]Hl()I'('1' :->oil :wd lit tiP {,OlllpP(ilioll in )Ii('higall, and SP\'('I'1' 
('ompl'titioJl an<1.'uhhit dalll!l!!(' ill )lill.llp..,n[u, 

It in illtl'I'l'l'(in!! 10 110((' that til(' (\\,O !'OI1lI1lOI\ 1'~l1l'()]l('nn :;p(,l'il's, 
~('ot('h pilH' /11\(1 :\'1l1'\\'II." ;-.Jlt.'lIn'. ;;how bdtpl' "I1I'\'i\'nl Ih:111 nllY o( our 
l)atin' SPPl,jP:->. Tlli;; ill itself j ... no! 1'1I!1icil'11t 10 1'('('0I1l1Hl'ltd t I)('il' lI~e 
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in pI'eferonce to the nati,'c species, since they luwe llOt yet demon­
strated theiL' ability to grow to maturity und produce It satisfactOlY 
quantity and quality of pI'oduets in the Luke Stutes, but it does inch­
cllte the desil'llbility of giving them continued 1urther IL'ials upon nn 
expel'imentnl basis. 

'l'AULE 21,-.tlt'erage 8W'l,.'ivaZ O'f ·t'uriO'lls species 'in LaJ.:e States 
pZanlation.s given little 0'1'110 em'e a/tel' planting 

.. ,..~"...---.,.,----.--
Species I Ago Sur\'in~l SurvivalIAge I 

'''·-''-"--1--- -"'-~"'-
I ~ 

Yc(/r,~ Percent ; 1 rurs Percellt 
Jackpinc_ <-_.. 8 5U. 0:±:2. 3 I 20 "1.0±2.4 
Hedl)ine .... __ •. JO "7.0±;2.2· 22 31.8:1:2.3 
Eastern white ph\(' . I LJ I 51. 0.;t::2. I, 23 3.1. 3:1:2, 4 
Whitesprucc.____ . I J.l, "·1.0±J.2 II 2U 30.6:1:9,5
Scolchpinc. __../ 12; n2.0±3,3 24 51.9:\::3.6 
Norw..y Spr!HC_. ". _I 17.1 51, 0:±;6, 0 20 42,1):\::6,8 
Ponderosa pin(·... .' ,I 15; 30,0.1: 1.8 27 23,5:\::6,6 
gllropcanlnreh. _ __I s t aG,O~6,O I 20 16.2:\::6.6 
Austrillll pil1o.____ _'_,.. _,11.1 r, 5~_==-~'~.!:___2_8_1__l_5_,_5_±_9_._7 

_ ••A~l S~:~~~:._~' ~-~-.._--------1 11 J50. ~J-~l~~. L_.~~._3_3_,~ 
In aC(,OI'dltn<:(' with tbe popular notion of their I'elati\'(~ hnrdiness, 

our nllth'c spceies rank in ortier of sUl"'h-al as follows: jack pine reel 
phll', t'llstel'n white pine, white spruce. ' 

Although compal'llU"e S\llTivlll of diJfel'ent species, plantations, 01' 
other gl'rJiJPS ('an weU be expressed in percents, from the prncticnl 
stllndpoinit it b; I\cceSSlll'y to know the number of trees per unit of area 
in ordet' to judge the results of planting. Accordingly the original 
and prCSt'llt (\l.'llsities of stocking Ill'e disc'uss(lcl in ltyernge terJUs. 

OtJgilln Ily, thl're. were. 1,424 trees peL' ltel'e in the. oldm' Lake States 
plllntlitions, SpIlCN\ about [) by 6 .feet apart, with the density averaging 
great('st in :Mi<'higflJ\ and least in )Iinnesotll, U('(\ and white. pines 
WPl'e plant(ld in spa('ings averaging Gby 6 feet, Scoteh pine and mixed 
plantations nbout [) by;) ft't't', and jack pine about 4 by 5 feet. 

By 1036, in addition to the planted trees, Iwel'aging 479 per acre, 
SOIl1(' ~5H yolllnt.c(ll,' U't'l'S of va dOllS spec:ies (mostly hardwoods such as 
oak llnd Ilspcn) had come in to the stand, so that the stocking had 
b(lconm 7:n tre('s pel' IItl'e. Scotch pine showed Ihe. best slocking of 
p}lmtcd tL't't'S 19l10 per acre) at .thnt time. and "'.IIS followed by Jllck 
pme, \816 ,per acre), othel' speeICs (pondeL'osu. pme, Norway spruce, 
etc.) liS It group (7JU p(lr nel'l'), white piJ1(~ (370 peL' l1ere), and red 
pinl' (:3G2 per nel't'). 

Grm\'th of Planted Trees 

1Yith l:'m'\'iYal as thll (il',-;t criterion of sU{cess in forest planting, the 
se('ond criterion is growth, HOWl'\'l'l', both slIITivaI and growth must 
be lulequate in onlet: to consiti('I: a plantation sllt'ce~;sflil. At first, 
growth in IH'ight alone l1N'd be eonsid(~l'Nl JJutel', dillllletl'L' gL'owth 
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assumes importance, Ilnd finally the net .result of these two factors, 
'Volume. growth, becornl$ of chier importauce. 

IlEIGH'L' GttOWTII 

~Iell::illl'eml'nt:s mlllle ill olllN' plantation::> probably nJl'ol'd t11e be;.;t 
in[ormatioll n::; to !.!l'owth of plantations in this l'l'gion, (howth in 
height nlllY bl~ L'l'\JJ\'H'lltl'(1 ill two way:,: \ 1) Int'l'pn:;e in Iota I height, 
!lud t:l) Ctll'I'(·nt all~ nwnn l\llltliH I hl'ight gl'owl h, Eit ~}(~I' '~'IlY, tl,ll', 
recol'ds ;.;how that Ill'lght gl'(lwth has bl'l'1l gl'llel'ally bl'Hl .Ill 1Vlsroll::;1l1 
Ilmlpool'('::ll ill Mit-higllll, 'with )liJlne::loln intel'mediate (table22), 

The It\'Cl'll"C nl('an anlluallwi.rht (Tl'Owth rOl' till ::;pecies is o,:m foot, 
JiLck pi Ill' :u~l Sl'oteh pilH', r(':;p~l,ti'~I.v, l'xt'N,d the tln'mge, while 1'('(1 
pine, ea:-;tpl'll whitl' pitH', EUI'o[ll'a II In \'('h. poml(,I'O:-;ll" PU1P, NOl'way 
spruce, AU:,;(l'inn pilw, and "'hilt· ~VI'Ul'e 1'ull beluw, 

The tolal flrL'l'Ilgc' height in ret't Ht tlll' ag(' of:W yelLl'.":> 1'01' the sp(!dc~ 
;-.(lItlied \'ul'il'([ :lii follows: jue.k llltll" Hi.:!; Sl'o\eh pint', l~,i; rcd pine, 
1I1.~; eastl'l'lI whitl' pitl(" U,K; .~llI'opcan Inl'(,h. h,~; pond('\'o:;ll pinl', 
7,5; Xorwny SPI'tH'l', G,;}; ~\lIstl'inn \>illl\ ,1.7; whitp sln'ute, ~Lll, On the 
bnsis of thi::; st udy. OUl' lin t i n~ :;pecies rnte .IlIUt'l1 bCtlt'l' 'i'1'01ll tht' !'itnnd­
point of height ~I'()wth than from that of slIn'ival. ]I0WPWI', the 
h(>lght gl'owlh or' ~eotl'll pille was high, atHl Xonra,' slll'ute Was betll'l' 
than white ::;pl'uce in lhb l'l'spl'eL . , 

Hl·l!.!ht "1'(J\\'til "Ill'h':-. cOIl:-idl'l'altlv ·fl'()lll \'l'ttr to ,'pal' and by specil's, 
Pt'('suiiiabG' hl'l':lU";l' of d i 1l'L'L'i 1Ig' 1'~at'tiOJlS' tn dililll t ic l'ondJ lions by 
the spyel'al S\ll'('h's. lImn'\'PI" :lll or till' spcl'h·s gl'ew Jal5tcl' timing the 
set'()II\l dt'l':H t' inlhl' Ih'l!l than in th(> first. In (ibsN'\'lltiollS ol'vlanta­
lions liP to fill ng(' of·1O yl':tJ'~, n·(l pill(" l'H:-tl'l'll white pil1l" :llld NOl'way 
:.prm·(, lHltl a tl'IllIC'IH'Y towllnl gril.dlllll fl('('(>lc,l'tItiOIl or height gwwlh, 
ScOtdl pint' ~ho\\"('a It (1'('ll<l (o,,'fll'(l n dl'c'I'('i\,.ing nllllual gl'owth rllte, 
Datil jOt' white Spl'lIl't" pundl'l'o:-;:t pinl" ana .\.nstl'inn l)ine are also 
!lY!lihlbh., but the'," lIrt' ba:-;pd Oil II ~1Il1111llumhl't: of Obst'I','atioJ1S and 
the trend!' llHtY HZ)t be ~i!.!llitktlnl. 8il1('(' 1I111111al whorls lire lliflil'ult 
to dbt1nglli,.h in jtwk pint·. no nttl'llIpt WliS made· in lhp lielll to nl('n~url' 
annuaL hl.'ight growth I'm' this "}>('('il':', 

EFFECT OF CO~II'E'fITIO~, SOIl., A~l) J~Jl7nY O~ HEWIIT 

It i$ W'Ill'I'aHy known 01' ne('epted that hpighl !.!I'owth is l'('(lucetl by 
COI11PPtitiOIl. pOOl: soil. and injury, but ;.;r)(~l'f(j(' i.'llt'ol'l1laliOlI as to the 
dl'gl'l'e of :-ueh l'e(\m'tioll i:-i for th(> 11l0~t part lHl'killg, Obsl'l'\'ntions 
on ?I,<1Pl' p)mitntioll!' ill tllp l'l'giUll iudkate that. Oil till' n'"Pl'age, COIl1-
PCtlllOlt of the OYl'I':-'[OI','" has J'(>(luced j!I'owth Hbon! :10 1ll'I'c('nt nt 20 
)"l'lll'S of age, JIH'k pilH' :-iufl'l'l's .Ill!):::t fnllll ('ompt'tilion, and eashwn 
white piliP len:-;t Ilmong rhp 11ath'c pint·~, Tl'('('s plantNl 011 soils classetl 
(l;'; ]OlUllS, Ol' Oll :,oils. !iUPl' in tl'xtm'(', 11:1\"(, nboll[ :3l1 p(>t'el'llt bptt(>l' 
height (\PYl'lOPlllt'llt at ~II Y(':lI'S than do thost' plnntNl on ::;:mdy soils, 
l{(>:lctiollS of tlH"'fU'.iOllS :-,pl'l'il'::l to soil ('ol1tlition;:; do not <1ifl'et, frt'l'atlr, 
although th(, pinl'~ :-.('('111 to gn)\Y I\1O\'(' I'ilp.idl.r 011 till' POOI'P1' soTIs thrin 
~10 the Silt'tH'!'!', \Yhipping Ollt of top:-, :-l\()\\' hl'P:lkHj!l'. ",p(,YII or olllPt' 
li1SPC( atiiH·ks, awl 0\ h('I' fadm's Hili \' ('HUH' ]'l'd lid ions of 50 V('I't'Pl1t or 
HlOl'(, in h(>ight !.!['oWlh, Sill'll l'p(\ucl iOll,., 110\\"("'1'1'. :11'(' ]lot so common 
on ll, rpgionwidc basis n;:; al'(' ]'t'dut'tiom; frol1l ('olll{l('(.ition and POOl' $oil. 
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TABLE 22.-Height gl'oUJtlL at 120 years in Lake States forest 
plantations, by 8]Jeaies and State 

Avcruge IInnlllll 
height. growt.h 

Average 
height Busis,Species unci Stute nil trees 10th- to tn:cs 
at 20 20-yeur 20th· 
yeur;; Jleriod yellr 

period 

ned 	pine:
l\lichigan .... ., ... " .. _.... _., ..... ' 
Wlsc(;lIs.in~._._ ".. ,...... ,
l\linncsota._ ••• __ • __ ... _•. 

Avcrage or total. 

Et..ltern white pine: 
l\!!chigu!l ............ " _"" 

,\ Il;CDnSIII ., _.. "., ........ 

Mlnncsota •• __ ., .. .. 


Average or total • 

.Jack pine: 
"t!<;higu!I ... ., •. . .. 
" 151.'011$11\ •., .... ., _. ., , 

,\ \'(!rllg(' or totaL 

::;t:oLt'l1 pine: 
1\lichiglll\. ,. 
Wi$wnsin" 
l\(jml(lsota_ ... ". 

A vcrnge or lot:ll , 

Norway spruce: 
1\1 iehigllil. ii. (i 2$ H7 180 
WisconsIn . S. ,j ., ,j2 ,S')- 64 

., .. - .. 
A"emgt:' or totlli. .32 71 :?53 

........ -~ -.'?~ -. ..-,,---­~-.-.-..--

Whitc sprll<;c! 
" 

l\!i('higall•• _.... . .. 05 15 20 
Wi.~collsill •••• _., .... G!) L 02 G 

~~--..- ,.,..,-~ .... --" .~-"'---
A ,"crage or totaL. 	 20 35 20 

PQnderosa pille: 
l\1ichigall __ ., __ 4.0 .20 ,42 20 
Wisconsin••.•• 10.2 .51 .OB 26!


i· 	 ...... - .• o-

A"crage or total •. , ....... . j 7.5 ,38 ,54 46
L"""", .,.... ",-".,. ::-"::;;.--;;"",:c-:;:_,-,,,"';.=":'" 
Austrian pint:!: l\liehigllO .. _.. ________ • 4. 7 " 2-! . 30 50 
T~!1ropcun Illrch: ).lichigllil _.... _., . 8,8 .4·1- __ ""_ 56 

,""=-."'~"",:=:",: ,,:.:;::;,..."'. :;:::. -.";:::.~;:;::."",, 

All spt'<.'i('s, I\"('rng(' or tolul.. • 11.1 .551 ,72 6,246 

http:Wlsc(;lIs.in
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EXPECTED llEIGHT DEVELOl'MENT ACCORDING 1'0 SPECIES 

Although many factors combine to produce grent ,'ariations in • 
height growth for anyone species within a single plantation lind front 
ono urea to another, guides clln be set np fot' the Lake States I'egion 
to show what tlVel'llge heights may be expected at various nges for 
certain species, Such guides are shown ill figmes 2!) to 33, They r.re 'ii 

based on the gl'owth of vlantations in the region up t~ th~ 30-year ,age 
class !tlld tll'O extended to the 50-yea t' class on the baSIS of comparIson 
with llfitUl'IIl stands, 

80,r------r------~----~------~----~------_ 

70r------+------r---~~------~--_+~,~~~~ 

60 

~ 
50 

•~ 
~ 
.... 
~ 
~ 40 
~ 
~ 

~ 


~ 30 
~ 
'o:t 

f, 

20 

10r------+,n~~~----~------~----~------~ 

o 10 ·20 30 40 50 
AGE (YEARS) 

FlOt'lIf: ::!!).-EXIl~l'tcli height growth tll;cording to lIg(', ('lIstern white pille •
'plllntlltions, 
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FraUUE aO.-.E:I':pectetl height gl'Owth accol'(llng to age, jack pine plantations. 
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lfmlJlIE 31.-Expecteu lleig:ht g:rowth according to age. red pine plantations. 
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FIGURE 32.-Expected height growth accon).ing to age, Scotch pine plantatiolls• 
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FIGURE 33.-Expected height growth according to age. Norway spruce plantations. 

DIAMETER GROWTH 

Diameter growth, of course, cannot be measured as early as height 
growth, since it is the custom to measure diameters at breast height, 
i. e., at a point ,:1:.5 feet above average ground le\'el. As soon as R tree 
exceeds this height, howcyel.·, diameter can be measured and it becomes 
an important item because of its relation to volume. A study of Lake 
States plantations revealed that at an age of 20 years the species had 
average breast-high diameters, ill inches, as follows: jack pine, 2.1); • 
Scotch pine, 2.8; l:ed pine, 2.4:; eastern white pine, 2.3; ponderosa pine, 
2.1; .Austrian pine, 1.1; European larch, 1.5; Norway spruce, 1.3. 



----

_______________ 

• 


• 


• 


FOREST PIuL.~TATIONS L\" THE LAKE STATES 127 

These diameters are probably somewhat below true Ilvemge values for 
the region, been,use there was such IL large number of ~Iichi~.:m plan­
tations, DIany of which W€l'e on the poorer, sandy lands. JJiamet('l' 
growth,like Iheight growth, is greater for all species during the second 
decade than in the first (table 23), Some of the slower-growing 
species, of COlll'se, scarcely attnin breast height-the point at which 
diameters ILre measured-during the Hrst 10 years. ..A.nullal fluctua­
tions in diameter growth are much less marked than they nre in height 
growth. 

T.\l\LE 23.-Diameter growth ett)dO years in Lalce Btetles forest 
plantations, by species anel State 

A \'erage allnual 
d itullcter growth 

A\'cragc 
d. b. h., Basis,Species and State 10th- to nil trees trees20-\'ear 20th­at 20 years period ycar 

period 
.. 

lled pine: Inches I/lches Inches NumberMichigan-.- ____________________ 
2.2 0.11 0.15 187
'Visconsin _________ • _____________ 2.9 14 .2'1 63
Minnesota_ ._.____ • ____ • _____ .. __ 2.6 13- 18 98 


Averagc or totaL ______________ 
 2. 4 12 . 17 348 


Eastern white pine: 

~~!chiga!l-------- __ ... _. __ • ______ 
 2. 2 .11 .17 181
"Isconstn_________ • ___ • _.. ______ • 2. 3 .12 .21 26 

~linnesota___________ • __________ 2.7 .14 .19 39 


Average or totaL ______________ 
 2.3 .12 18 246 


Jack pinc:.Michigan- ___ •• - ________________ 2.9 .14 .19 245 


Scotl'h pine: 

~Qchiga~- •• --- •• -.---.--------- 2.6 .13 .16 110 

"ISC01l511l _______ .. ___ ." __ •• _. J_. 3.8 .19 .21 21
:\linIlesota ____ ._ •• ___________ .. _. 2.2 .11 16 7 


Average or totaL ______________ 
 2.8 14 17 138 


Norway spruce:
"!!chiga!' _.. ______ .. ____ .... _.. "____ .. 1.3 .06 .13 45
" ISCOIlSHl___________ .................. __ .. 
 1.6 · OS .16 7 


A\'cmge or totnl. ______________ 
 1.3 · 06 . 13 52 


Ponderosa pine: 
:\~!chiga!l _____ • ___ .. _".. _.... _______ 1.2 .06 .06 4
" ISconSIll ______________________ .. 2.7 .14 .16 6 
.. 

Average or totn.L ______________ 2. 1 , 10 .12 10 


Austrian pine:)fichigalL _____ • _.. _____ • ________ 1. 7 • OS .17 12 

European larch: 

~fichigan " _______ 
1.5 • OS .12 6 


AlI.spcl'ics, avcrngc or totaL _____ 2. 5 .12 I . 18 1,057 
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EXI'ECTED DIAMETEU DEVELOP'}IENT ACCOlIDING TO AGE 

Diameter growth, like1.height gro,~·th, ispj}'ectecl by tt grea~ ll1~any 
factors that vary aCCOL'( lflft to speCles id!d It rea and even Wlt un a •
rather small plantation, bt'i''t guides for the region can be set up to 

show. what .llvera¥o dilln~eters may be ~xp~cted nt various r~~es for 

cedum speCIes. ~uch gUIdes Ilre shown 1ll figures 34 to 38. l11ey are 

based on the growth of plantations in the region up to the 30-yeal' age 

class alld extend('d to the 50-year class Oil the basis of comparison 

with natural stands. , 
eO~U>AlnSON WITH 	NATl'nAL STANDS 

D.iffenmces in growth betwl'l.'ll plantlltions and wen-slocked natural 


stands are allllost enti l'ely lll"efleetion 0 f diffel"ences in demdty 0 f stock­


ing. l)lantations in the l~ilkt\ ~tates start out with about 1,000 trees 


per aCL'C on the average, and sl'ldom as muny as 2,000 trees pel' acre; 


well-stoC'ked natural stands b(·gin with lllany thousand seedlings per 


acre, and at the age of 30 yean;han~ from DOO to 3,000 trees per acre
As a conscqllence~(11) 1 depending upon the Hpec:ies and site, quality. 

competition ill nat llJ.'al stands beC'on\('::i intense. at an carly age and 

morttllity ordinarily i:; IlHldl II iglH'l' than in plantatiolls of similar ages, 

up to 8U years or 11I0rt', ,At that tinw, the stocking of natur:tl und 

planted stands tends to be('olllc more t'ompal'able. 

II 
/1 EXCELLENT 

10 
///1 GOOD'"'::: 9 	 /// AVERAGE~ 	

• 
,I // / /! 8 	 ·FAIR

1/,1 // /,/...... // // POOR
~ 7 /// 1///i4:i
:t: /// / / ",I /


6
......
I/) 	 h //~// //1/",' /~ 5 

& /////~ 	
1//...... 4

~ 

~ 3 	
~ / 

..:

~
~ 

2 ~W 
II::) ~V 

AW
o 	 10 20 :30 40 50 


AGE (YEARS) 


to age, eastel'll wltitepine •
Jo~IGlCltE 34.-Expecled dinUlctpl' "J'uwth H<:conliuu 

"plantalions. '" 
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• 
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• [·'/Gl'lIt: 3G.-I!!xpcctc(i diamctcr growth Hccording to age, jack pille plantlltiOllS . 
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/// / / ~/ 
I/~' ,/

h ~h /,/ " 
~~ 

/' 

• 	 & 
~ 

W 
~ 

o 	 10 20 30 40 50 
AGE (YEARS) 

"'ltlUlIl:! 3U.-,E:qlected llillmeler growth according lo ugt\ ,'cd pine pllliltations, 
S7i6H.-iiO·-[I 
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li'tGt:It~; :n.-EXIler\('{\ «IIlItH'tel' :;rowth IIccor(1ing to uge, Scotch pine llianttlliolls. 
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E'IGvm: 38.-.Exllectl1 c! diullwtpr growth according to age, Xorwny SIH'U('O 
pluntations. 
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• 
Height gl'owth apparently is (luite similar in both plalited and 

natural sb\nds ill the Lake:Stllt(>s (table 2+). At given ages,the 
It:verage heights of planted east(>t'I1 white pillC, red pine, and jack 
pine compared yel'Y closely with those shown in yield tables by Brown 
Ilucl Gevol'kiantz (.11) for the same Fpecies nnt1 ages, and the same 
was trlll\ ~fol' S('ot('h pine (mel Xorway spru('c when compar(ld with 
Russinn yield btbles (8.1). 

'l'.\I\1,J.l 2,1.-,CoIJlP(ll'i.~on of growth data for La7..~e Stales 7J7cmtatiolls
• and natul'aZstallds, by specie8 a.nd a.ge 

."",<",,,,,,, ... .~,. 

Xalllral stallds (lIl('dilllll sil(', .Plantlltivns I 
flllly sl(>l'k('d) 2 

l:ipt'ci('s and ngl) 
',rPM,,} AH'rtll!(' A\·('rngc.·

A\'('rllgl! dhullNl'r .rrf(1PS A\'('rtll!(' dillllwlrr 1'r(,(,8
height br(,lIsl pl'r 11(" r(' , height bfl'll."l 1per acre

high j high • . I 
".1 ._- .. 

!';ns! ('ru whitp I 
pin(': Frrt illchl's Xumber b'eet [neill'S !,XlI.mbcr

HI 1.1. :3 2. 3 tiOO 12.0 I.li , 6,500
21 11l.7 3.1 (i00 14.0, 1.8 5. 600
2·1 20. !I .1.1; 500 ]9.0 ; 2.41 4,400 

• 
2S. 27. 3 a. !J I.R50 , :lO. 0 3.2 3,200
35 ·10. t S.7 250 3.1. 0 5.1 2, !.I00

:Red pinl': I10 10. ;) 1.8 1,550 4.0 • Ii 110,000+
UL II. !I 3. 2 300 ]3.0 1 - , 6,000
21 12.7 • n I2.2 i)OO .15.0 L8. 5, 200
23 .1. .j2·1.2 (i50 l!). ° 2. I. 4,300.27. _ :1.1. :2 ..1. !) 1.500 25.0 2. !) 3,200!Ja<:k pin!': 

13 11 S 2. 0 I. 200 


< 11. ° I, 
1.4 3,000

:\or\\ liS l'[1rl\('(' 1 
2t 17 ;) 2. II 250 18. 0 1.0 10,000 

.l23 10 7 1.1> 150 20. 0 1.2 
; 

8, 200 
2H Iii. 0 2.n liDO 23.0 1. 7 •! 5, 400 

8('ol('h pitll': 
.)­20 _.l I I. 1 l.IOO 20. 0 ~. I 2,500

23 :w, 2 :t !i 2.500 2·1. 0 .)-. ;) 
- 2, 100 

23 :lO. 2 :., ;; !JOO 2·1. 0 !!.. 5 2, lOO 
2·1 ~{2, ;) ,). 

- - ROO 25.0 2. Ii I. !J70.) 

25 21. I) a. 7 I. !l00 2{t 0 2.8 1,870 

I \':lhles Ilre for individual plantation", 
:: Vnlues are basi-ii on 1l\'l'rugI'S of many ,,{ands, as ndnpted frolll normal yield

tllbles. 

On thl' oth(ll' hand, upon th(l :,aml' bn~is of (,()Jl1pari~on, planted trel'S 
up to ;lO Y('<lI·" ill nge (q\(' limit of dat:l l\\'allnbll.') (('11(1 to he !lll'geL' 
ill diameter than tl'('('::; of tl1(' ;o;nll\(' ngl' 1ll well-stocked nnlural stands 
(tnbl(· ~.t). 1'1Ii:-. indit'atl'-; tlwt in !.!'('\\('I',t1 plantN:l tl'('C:; will attain 
lIJ(ll'ehnntahl(> :-ize sOIll('whnt NIJ']j(lI' lind will be. ;;olllC'what ('omparnblc 

• to tL'ee;,;growll in natural stands thtlt hll\'l' b('('n thinned. 
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Judging the Suct;ess or Plantations 

Th~ SlItCI'&" offOl'('st pl:mling, as already pointNl Ollt, depemls 
('hi(.'fly lIpon sllI'vi\'Ill ILnd gl'owtll, During tIm first fe.w yeln'S after 
planting: onlY;;lIl'\'h'nJ ('nn'be lllel~sUl'ed easily nl!d 1I(,(,lIrately, LatH. 
llslIally [rom;) yeal's l1£t(' l' pJantlllg and on. height ('an be tnN1SUl'ed 
rNltlil.\', A.ft(.'l' the trl'('~ hl\"(' passed 4,5 feet in height, usulllly frol1\ 
G to 15 Will'S aftt'l' pll1ntinl!. dianH'l('I' ('!In be measlIl'('(l. All of thesl' 
faetol's:whel'(' llll'HSlIl'ahit>,' ~ho\l 1(1 bl' tOI\Siti(,I'('tl in 1.'\'111 till t ing the. (11." 
gl'N.' of su('t'('.ss of Ilny plll1ltalioll, 
, In the past, Sllllldtl\'(ls s('t up tOI' judging the SUl'<.'ess of plantations 
in tho Lake Slntel'l l'(·giOll han: been "pry \'l'llde, The standllrds llsed 
by the Fnitt'd ~lntN; FOl'l'st S('l'\'i('(' in this region han~ been sct up 
~'hiefly :fot' dt.tel'mining t1w nN,d for I'('plnntinl! plantations nol mol'(, 
than j yell I'::; olt!. T11('\, hllye· be(,ll I.HI:iNl ('ntil'('lv Oil sUl'vival, a,lI(l 
tIlt' :ilIHU) stnlldanls hay~ bpt'll npplil'd to all planhitions t:('gardless of 
l'lpP{'ies, ng'c, 01' ;,;ite, .\, Slllllnull'~· of thl':->e su('('('ss t1assifications is as 
follows: 

D(pru Qr .",ca•.• 

Sucuu(ul PII.lial.!/Icre" .Pailllrt 

8tnitdnrd lI~Nl up til 1O:H: ;300 ~. 250 ,199 2·\9-­Tr(,l'~ p(·r 1I('rl' - .Ilumb('r 

~tnndllrcl lHt'd 1931:l9: 


(JOO ,HIO· 599 399-­•• fllLTn'('" !>l'r Ill'n, . 
:-;t:mdnrd adopled ill 193U: 

p('r('enl liOt- 30-59 29·,
SlIn'j\'1l1 •• "_ 

Ohviously ~'l.lt'h l'lassiti('uliolls al'e inatlequatl' :tor lise in plantations 
1l100'e than j Yl':U'S old. and I\l'e not ('olllplt,te measul'es of the. entil'e 
plalltinl! ell'\1l't ('yell 1\)1' planllltions lip to 5~T(,:ll':; in age, 

.\. \1s(,f\ll SlIt'CPSS indl'x fot' young (':tstem white pine, plantations, 
a to \.1 yl'I\l'~ in total age. has b(\('tl c1e'Teloped in the, Northeast (45), 
It is IlI'l'lIng'Nl in tlll' torm of an nlinell1ellt ~ha\'t, To use it, it is 
n('('\':isn I'y to kllow I he total ngr. ilyerllge total 11eight. Ilnd SUl'\Tival 
Pl'J'('('nt of: tIlt' plnlliation 10 be ('llls:,;ifie<1~ This index is well adapted 
to l\leu::>ul'(' tIll' ~lI('('e:,;,,; of fhe planting jou in the region for which it 
was COlIstl'\I('tl'(l. but l)('~'nll::e if tlses p(,I'centage survival mlhet' than 
Ill.tulli stm'king. it is of Ie&; ya1ue as an :tctual measu\'e' of plantation 
':llll't'(ls;';, 

Sim'e tiwn' haY(' ht'l'l1 no adequate stanllards 1'or dl'termining Slle­
el's." or fm'p" I pIa 1I1at ions in the I ..ak(' SUites. II n attempt has b('ell 
IIHlill' to :;('[ \lp slIdl :-tnmlal'ds bn::>{'(l 011 th(' expected Il,'el'ilge sllr­
"inti, toln1 height. ana clinlll('tpl' at brca:it lll'ight information found 
on pp, 116 to \:n, It j,.; l'('t'ogniz('{1 that sonH' plantations are estab­
lished pl'imarily rOl~ sm'h pUl'pose::; as wa!PI'shed protection, erosion 
('ontro], and wihllif(' habitat improvement. and that different stand­
Ill'ds should probably be uS('d for judging :illch plantations, How­
I'Yet" sitH'e ir is bplip\'l'(l that mO:it Jot'est plantations in the I..ake 
StatN; ha\'(' 1>e('11 and will continue to be eStllblisl\ed for the. proclll(,­
don of wood, the staIHl11l'(ls al'C' :;et lip :u'('ordingly, 

T1U' clillklllt \' of 11:isil!ning pl'opel' w(\lghts to stOl'king, lwight 
growth, lln(l (linmp((,l' gl'owth in order to obtain a single expression 

• 

.. 

• 

, 
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of pluntation success is best. resolved by using yolumes pel' acre~ Al­
though ,'olume tables u\'Ililnble. in th~ Lake 'States ordll1ll1'ilv do lIot 
contain vnlues for trees us small as those found in plnntatioils under 
M years of age, the approximate unpeeled cubic volume pel' acre 
for the conifers commonly planted can be obtained by the :fo1'lI1ulu 

where cl = average bl'Nlst-high stand dinllletel' in. inc'hes, h = llYc/'­
age height of all tl'ees in fl'ef, II lid.r = tIl(' .II \llll bN' 0 f Ii"ing trees pel' 
aCl'e, By comparing the approximate \'olullle of a plantation with 
tlllLt which is Im..·mge for tlm age and spe('ies (taule 2.3) it is ellsy 
to determine whether the plantatioll is betn,·[ Ot' POOI'("t' tlull1. normal. 

TAlIU~ 25,-SU(!N'88 indices for avel'age La/~(J ...Wates 1ilantations 

Approximate IIllpt'clcd volullIe per 1l{'rC I for-­

i • 

Enslern i H'd ' ' Is l I ' I .xorwn,"
t· whitt. pille 1 . C pille J nl'k' pille i' ('0 C \ pille spru('c '2 

----.-.-- ­
• ('lIbic fe/·t ; ('llb;(' frel Cubit' feet II Cubic f(.'e/ Cubic feet 
• O. -1 j 3 25 10 

20 i 40 115 ' SO 3 
135' liO 2538.'0 1 250
3·10 3iO ! (j90 -li5 75 
i55! i35 ; 1. 110 . 820 170 

1,290 : .I, 195 ! I, ..J80 I I, 150 32ll 

I 
, 

1 Bll.~ed on Cannula: 

whl're tl=IIV('rage diumeter brl'llst high in inche>l, h=IL\'cruge height of all trees 
ill feet, Ilnd X,,,,, number of Ih'illg trees per n('fl'. 

~ SUfIicicnt datu \\'Ne not !',\'Ililablc to ('ult'u1ute indices for whitc spruce, but, 
those for Xorway sprlll'l' ('UII probauly be used without toO 1Illll'h error, 

To Wie the aPPI'OXilllate \'OIUllie Sllt'('l':;:::;ilH1i('Psit is 1H~('essal'y to 
know the. total age in years, the uyerage tolal height in :feet, the aver­
age diametel' breast high, and the. nllmul'l' of tl'('es pel' llcre :for each 
plantation to b(' classified.. TIH.'5e· Yal\l('s should b(' obtained t!Il'ough 
hysll'l1Iut il' :mlllpli lIg of t Iw pia Ilt at ion. FOl.' PXall1pll'. n11 l'aS\PI'n white 
pine plantation :!l ~·ea.l's ill total age, with an :twl'agr diameter bl'east 
high of 3.1 inrht's, an avel'age total height of IH.7 1e('t, and :t stocking 
of (IOU trees P(,I' IH'1'e would haYe n :5l1C('eSS in<i('x 01' :!,IO, wl,ll above 
tlYel'arre. 

FOl':\ery young plantation:; l'l'f('I' to I1glll'p ~H. p, IH. itnd I'ate them 
on tIl(' bl\Ri~ of (h('il' stO('klng alelll'.. Plantations J1'Olll j to 10 01' 15 
yell/'R in age· :-hould be mtl'll on ht'jght gl'owth as. well tl!-i sto('king.. 
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This rnn bC' donC' by using part of thC' I()I')l1Uln gi\'('1\ nbo\'C' 

II. r)(J 00 .• . 

to t'Olllbilll' tlll' two fal'lo!''':. 'I.'ho:;('· Il'om 10 01' 1;) to ail ,\'('111':; in tll-{C' 
:-hould hI.' l'jltt'(I IH'('()J'(lilll-{ to nil tlll'C'l'fnt'(ol':i, \Isin~ thl' appl'oxilllnte 
\'ohtmC', H\I('('l'HS indiel'H, Plalltations Ul'YOI1(1 :m to aJ \'t'III':; old shol1ld 
be ('lnsSl'd a~'l'()l'tljn~ to YOll1I1H', ()I' Oil (Ii(, :-;anw ha:-;is u~ Ilalmal stands, 

By IlH'UII:-> of {!ll' ('UI'\'!'" in fi!!UI'P" :W to :b a III I {Ill' IIppl'oxilllnll' 
voltill1l' SUt'C(';-;:i indi('l's, it is ]l():'sibll' lo ('0111 pu l't' plantations with 
Ot1WI':; l'it\wl' ot' (Ill' S:lnW 01' of difl'l'I'('Il( n~l':i, .\:i 1Il0l'P data UPt'OIlH' 

Il\'nilnbl(' 011 tIll' d(,\'l'lopnll'nt or oltll'l.' plantations in Ihi::; L'('~ion. it 
lIIny lw possibll' to illl]lI'OYl' t1ll'Sl' l'tll'\'('S and to dl'\'l'lop ('IIt'\'C':; n.ml 
indh'('$ fOl' otht'l' ):>Ill'('il's abo, TIll' PI'P:,l'lIt (,llITP:-. HUd. 'l1di('(':-;. whil'h 
nre ('ol\"('I'\'aLin\:; IOltid ,,('1'\'(' it 1I::-l'!'\I1 lHIl'llOH' ill tIll' IllI.'HllllllH', 

ClIl't' uf ..Iunlulions 

spln

In the, Lakl' :-;llIll''', ot'(linlll'ily 11'('(':' (,:Il1l1ot Ill' pIUlll('d and (IJ('I\ 
lr(t to fl'IH\l'lltirply fot' tlwllN')n's if ::-U\'l'l,,,,,f\ll plantations al'p to 1)1' 
l':itnblis!tpd, ,,'h('I.'\'\'l'l' gl':!SS", IwdHH'POllS. 0\' ::-lu,'lIbby gl'o\l'th i:; 
lllOti(,I'ntply (I('l\s(' to dt'lhl'. (hI' tl'(,(,:' ::-hould. Ill' girpn !,pll'lISp from 
('Olll]ll·tilioll in I'I'OIll I to ."i yetlL's at'(l'l' plantin~, Lat!'I', the planted 
t!'l'Ps Oftl'll I\('('d n,ll';hl' frolll t'OIlIPl'lillg ()\'PI';lm'\' 11'('(,:-, .\n(] still 
laIPt', whl'lI tltl' plulIIl'd Il'Pl'S h:t\,(~ g'tlilll'll tI:-I'(·IHlnnt.,\, OWl' otl1('I' \'('ge­
latioJl, tIll'y IlIl1y 1H'l'd Ihillllil1!! oUl'to l'l'lllll'l' ('ol11pl'litioll alllOll~ Ihl~llI­

l :;,. In pl:\I\l1ill~ l'ph'uSI' opI'L';HiollS. illl'I'(,:1sl'd gl'l!\I'lh the\)r 

plnntl'(lll'l'l's Is IIO!' tIll' Ollly tIling that IItIlSt. hI' tnl\l'lllllto al'colIllL 
('ol\sidl'l'iltion Il\\lst also bp ~,d\'1'1l to Slll'lt matll'l's liS till' possibility 01' 
1'('dUl'ill~ :nsl'('( dlllllHgl' ;lIlt! di"PH"P", ('11[('(\,\' t hl'ollglt mninlait\ing 
lIIixed stands, lind IlHlilltuillilll-{ l'aYOI'nbl1' ('oll!litiolls 1'01' \\'ihllifl', 

PLAYI ATIO~ HELE.\SE 

As tltt' tt'l'lll is ll~l'd ill llll' Lakp ~tntl'~ I'('!!iotl. pluntnlioll I'P!t'IIS(\ 
l1l(':UIS nll~\' O(lt'I'ntiOll that I"('I\I()\'PS 01' I'pllu('l;" ('olllpplition ;dl'('dillg 
planted (1'('(',.,; .it is !'oughly l'qllirall'lIt to II ('onlhillHtioll or till' t(lxt­
l)()ok t(,I'ms el\'lIllillg Ol.' w('{'(lillg, \iilPI'atioll t,'t1(tjll~. alld illl]!I'O\'pl\1l'nt 
{,lIttillg,~' Ol'llinnl'ily, t \YO ('\a~s('." ofl'plpHH' al't' I'l'('ogni:t.l'd, 11) High 
l'('It'!tSl'--I'l:lllonLl or a.1l (II' pari or tIll' ()\·(,I':,trJl'~'. ll!Hl (:ll low I'('!('nsl"~'­
('('mont! oj gL'tl;;")" h(,I'bu(·I'Otl~. 01' ,..lll'lIbby nlHII'I'Hlt fl'olll fU'0l111d til(' 
pluntNl U:PP';. ~(jI1WtiIlII'S, too, thl' (PI'm ""!lll !'ph'lIsp"j", II:'(,(\. This 
1:; I\\('l'(lly a /'01'111 of' low l'plpa:-l', whil'h, as its l1;UIlP implips. IllPllllS 1'('­
llIo\'al 01; dNI:-(' gl'n:-:-,\' gt'owth 01' :-ml. lhllnlly 011 old. lipid plalltations, 

I" Hdeui'.' ~t't,.~~,.ary? 

III till' Lnkl' :-;la\p;.;. plantatioll 1'I'II'tl:-(, \\,ll" :-ollll'thing: 10 I'pad about 
01' !It 1ll0;;t to lI",t on ,I :-IlIHIl ::-t'nlp prior to W:::3, .\\I()\lt t hal tinH'. 
ho\\,{'\'Pl'. lit!' ('()lIyill('itlg" dp\lIoll::-ll'llt ion () f :-.111:1 lI·";\'ttlt' It':.;!:'; :t.Il'eluly 
llHUll'. tIlt' nyailability of lal'gl' 1\IlIOlIUb of l'11I1'I'W'ltl'," InlJlJ!' 1'01' ful'­

~'.\ 111--("11"... 1"11 IIr l'l.'lt'a~\' pl'a'IW"" 1'i'('lll\llll!'wl,'(1 fOl' :lSJll'U UIlII l)l'u...hli\1l(I;; 
will Ill' roulHl oil 1111. T·I';:!. 
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estry put·poses, ttnd the great expfl11s1on of the plunting progL'l1m nIl 

• 
combined to ('stablish l'elea.se of YOllllgplantutions Oil aspen, oak, ILnd 
brushlands liS an accepted prllcfice. By the elUt of 1\:)48 more than 
aoo 000 acreS of plantation had ueen released on the. national forests 
of the Lake Stntes Ilt an Il\'el'agl' cost belween $·l and $5 pel' IICI'C. 

, 


.An apt illustration of the nece:>sity for l'elca~e is shown byexperi. 
mental L'(~sl1lts Oil the Chippewa National Fol'('st. Paired plots, of 
w\tiel! one each Wi"'; given complete release :l1ld the othel' was left 
unreleased, show that fllihl1'c to relea:':il' meant t~ l'l'(\uC'lion, at the 
end of 1) yell1'S, of some iO pel'tent ill :illl'\'h"al, mOL'e than no peL'cent 
in lwight gl'owth, lind some. ut) per('cnt in total dry 'Yl'ightin tho 
ease of red pine. 

Low UclCIISC 

The HI'st enrc l'I.~qlliL'ed by plantlltiollH lI~lllllly is low relcllse or 
wl'c<Ii ng (fig\ll'e :Hl). Suth L'(,lellsc ll:>tlHlly is nec'essaey between the. 
hit Hnd 5th yeal'S :d'tl'I' planting, lll'pl'nding lIpon the kind oJ ground 
pn'puI'ntioll; (ht, spl'('il's :lnd ('Ins:> of stol'l~ pluntNI, ami the density 
of the ('olHlwting '"cgelation . 

• 


F-325875 

Pll.a:~~; 3()"-~~('('C l'l'l'W WN'tHlig young plilllt('(1 ll'('('::; 011 the Supel'iOI' Xational 
FOl'('.sr. "finll. 

Plantn lion l'ele:lsr IIlHY b~' (,:II'I.'jed (Jut with aXl'S (usunlly IIsed in 
• high l'e1t':t~l'), gl'\t1) hoes,'Fi nil hop:>, nmttol'l,l-l. hazel hops, bwsh hooks, 

pl'unillg .:1l1Pal'~, ()J' lImt'lH'll':l. The ('hoke of which tool to tlse depends 
011 thl' (,()lIuitioll::- upon the ground us modifit'd by personal prefer~nce 
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(or cet'inin tools. Heganlless of t.he tool used, considerable clu'e mllst 
be takon to Ilvoid cuttmg off or injnl'in ft either the stcms OL' roots of 
the trees beilw l'clcnsed,::1l Where tlH:, low ~rowth is dense and the 
planted trees S1na.!l) the snfest procedure is to remove vegetation lOt' 
about (j iIH:hes ilrOtlnd each tree bv halHl so that it is not necessllry 
to cut too close to the trce with Illl \. tool. Then) using suitable tools, 
compcting ycgetation should be rell1o\'ed to It distance of about 18 
inches lll'onnd cach trec, This will frcc tho tree of tlirect competition 
unclat the, same time lea ye some bt'nsh b('tweell tt'ees to pl~otect thclll 
'from ex('essh'ely high telllperattll'('s 01' drying winds, In cllI'l'yinO' out 
sllch work it hilS b~'ell :found lulnmtagcoll;; to hnve o,n(~ lIIan go (Yown 
a I'OW lind do all 01: the hand \\'ot'k abont cach trce, With n second man 
to follow Ilnd do thl' l\l'eessat'y cutting Or grubbing, 

F"equenc!I 0/ R('Ii'ClNI',-Althongh plnn6ltion relellse is now an estab­
lished 1)!'It<:ti('c Oil llll' IlHtionld :i'OI'l~sts of the Lake, Stutl's, 1itt1~ infor­
llIiltioll has been Ilvailable to Hhow how many relNlses aro needed. 
,ra\t.ulble. ~u ida 11(,(' ea n bt' deri \'l'd fl'OIll llxpel'i 1l1entn1 plots established 
by thl' Ln ke Slntps F()l'(~St EX]J(,l'iment Station on thc Ch i ppewa. and 
SupcI'iol' Na! iOllal F()re~tK Tht'sP plots show ('ollsitleL'llble eli ffcl'­
l'lWl'S in rhe I'l'spollse of the \'Ill'ious sp('eies, and (,\'PII oJ age ('lusses Ilnd 
sizp (,llIs8l's of sloek within It, speeies, to dilfel'eltt amounts of relense. 
rntle'l' IllO(\l'l'lltely dense to llensl' hl'IISh, it is P\'jdPllt a.lt'eady (1) thnt, 
to establish til(' plantation, I'rom OltC to H\'(' low l'pll~ases are necessnry 
during till' ,fit'st (j "yeal's nft:Pl'plant'iug, depending upon the species 
lind class of slo('k,ao and (:2) that 1'00 IIlIllly 1'eh'ases may expose the 
ln1l'S too Illut'h, pCl'lllit the ('ntl'l1l\('e of gl'llss and weeds, and be deh'i­
mental to both lll'ightb growth lind sUI'\'i\'al. These .filldings nre il­
]u:;tl'llted b\' table 2G, 

It will b(; noted that the, 2-,2 sioek hnd ('ollsid('l'nbl" Iw(tcl' sun'ival 
aml hcight, growth under ull ('onditions tlUtll did the 2-0 s(oe1\:11 'rhe 
t.ransplant stock bencfitl'd fl'olll an im'I'l'ns('d number of releases, 
wheL'pas the sl'etlling- stork :,;110W('d \'PI'Y POOl' sUI'\'i\'al with thl'ee 01' 

rouI' l'eleaSl's, and Tloor growth actolllpnnil'd by fairly low survival 
with only OIH' l'('I('ns(', The c1ctL'imentlll p(l'pets of frequl'nt I'clpHse 
upon the 2-0 stoek al'e clue. apparently to inability of this stock to 
stand expOSure ('0 <lI'ought conditions and additlonal competition 
provi<1e(\ by grass and wel'ds that ('om(' in as (t I'l'i'Hllt ot: Il'equcnt re­
leasl', For both kinds of stock, how('\'l'l', l'('ll'nses the 1st and <!th years 
Sel'lIl to be best :from the stmulpoint of ::;ul'\'ivnl and gl'owth, and 
I'COnOlllY, The impl'(l\'ed results shown by the 2-2 stock with ac1c1i­
l'ionlll releases probably nre. not suflieien[ 10 '\\'IU'I'(lllt the extra ('osl:. 
After the. ·btlL WlIt' t.lw 2-2 stoek SllOUM be abll' to holtl its own without 
fUl'thCl' low I,p.le(lsc~ Imt the 2-0 stoek may I'll't'd at least one more re­
lease, probabl,r about the 6th year, A :;ulllnlal'Y of thl' l'ec'ommentla­
lion::; ror low l'el('a8(' based on these studil's is givl'1I in tahll' 2;, 

~"In DpllIllnl'k, \\'hl'l'c plnntntion rel('IlSl' is un intt';,(rlll part or Silyic:uJt:urlil 
llrlll'ti('[', U i\l"~ o(] Iwn~l'llt or (h(l vlantNI Iret'" is allowllhle ill allY one relense 
operntlou. If the loss is ~l'l'ntl'l' thull thaI, (h(' workmau r('spollSlblc is not 
~in'lI furlh()!' rp\('u,,<, johs, A similar stHlIllnl'l1 of allownhle loss in l.n);:e States 
[Illlutnti(lllS shOuld 1)(0 l)oRsihl(' of IIttnilllll('ut, 

"" Wilt'\'(' thrin~' sto(,k of til{' llro[ll'1' n~l~ elm;s is plantl'(1 on a site sultahle rOt' 
the speei('s, nut more thun thrt'e l'pll'llsPS should hp lIeCl'HSlu'y, 

II III U si III ila I' tpilt \10;[11;,( ~rll(I('<l :!"O slol'k, tht' lllrge /-(1':1<1(' Sll(lWl'd abuut 1(1 
PCI'C'l'lIt \)('Ul'r sun'll'IIl and about :!;1 [ll'I'('l'lIt helt!'I' height: ;,(r(lwth thnll the small 
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'l'AIlLE 26.-Elfect of ZO'lV'release on survivaZ and lLeight gro'wth of 
castem 'wldte pine in heavy o1'ush, 6 yeal's after pZanting 

--------------------:------------~~--------~~--------
2-2 stock 2-0 stock Basis, 

'Years of releas() after 1____---:-___I"____-:--___1trees each 
planting ' I clnss of 

Sur\'i'o'n! . Height Sun'ivul Height. stoekI /-------------------1-------1------':-------:----1-------
Percent Peel Percent Feet Number 

1st, 2d, 3c1, ·lth. _., " ,"" 60.7 4. 6 20.8 3. 5 800 
1st, 3d, 5th __ •• _ _"." . . ·19.9 4. 7 26. 0 3. I 400 
1st, 4th __ .......... , .. . 49.7 4,2 41. 9 3.3 4003d_____ 2.5 400.... - - - ... "'1_ ............. 
 .. 

~ 

I 38.8/ 3.1 35. 1 

Average or totaL ___ r--"52:()-··1. 2 28.9 3.~ 2,000-.-
J) 

...-~,.,. 

rJ~AIIl'~1 27.-T..ow-1'elease 1'ecommendations 1m. Lalr.·e St(ties1Jlantations, 
by species and class 01 stock 

TN HJoJA yy Bnusl!-----_...._-------------,------------------
Heieasc after the-­

-----.---~----~--~----.-~-Species lind class uf stock 

1st 2<1 I 3d 4th 5th 6th 


year year year year year year 

White spruce: 
2-2 _____ " ••. , x x
2-0••• ___ • X:::::: --X-·X 

Eastern white iJille: 

2....2 ...... "'" .... ~ X X
.">-,,._

2-0. _ _ _ _ _ _ ."" _ .. X X ===::: "X-­
2-0 1,. __ .... X X __ .--- X 

Hed pine: 
2-1 •.• __ X X 

2-0___ ••.• 
 X X X 


,Tack pinc:~ 

2-0••• _•. , X 


---~'--"-" .._-, ........_.. '_.~........ - ......'" .... _----,-- -------
Ix :.v OD~:nA'l'l~ 'ro 1'.1I1II'r BHlTSII I~----' ~~----"'~~~'-"""--"--' -".,..,-'---:-- ­

______ X..--.-1.----­

1 Recommendations for this class of stock arc for stock graded as "small". 
Recommcndntions for all ot her classes in the table arc for stock not graded as 
to size. 

2 Studk~s. on the Superior Xlltionai Forest indicllterl that 1-0 or 2-0 jack pinG
lltock might be establif;hcti under 1Il0tlerntely dense brush with only one low 
relellse IIlllde the 1st or 2ci year after pllLnting. 
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Low release, where it is needed, should not be delayed because the 
trees become ppindly and are lesR able to withstand exposure when left 
too long under dense shade. Three yeal'S under hellvybrush pro­
duces spindly trees in jack pine. 

J'he Value of Lctl'ge Stock.-The results from the experimental plots 
indicate It distinct advantage in the use of large, well-developed stock. 
In geneml, good transplant stock has better slll'\'inll and growth and 
so can be established 'with at least one less release opemtion than seed­
ling stock. The saying in the cost of one such operation, even using 
wage rates paid relief labor, is at least enough to offset the extra cost 
of the transplant stock "'ithollt taking into consideration Hs better 
early growth. Good transplant stock shollld not cost over $5 per acre 
(prewar prices) more than seedling stock. Other than jack pine, 
seedling stock should not be used for conversion plnnting. 

High RclclIse 

Trees planted under a moderate to heavy o\'el'stol'Y will need relettse 
sooner 01' later if reasonable growth and surd"al are to be obtained. 
On !treas with heavy covel', enough of the overstory should be cnt, 
preferably in advance of planting,a2 to admit about 20 to 25 percent of 
full sunlight; all, or most, of the remaining overstory should be re­
moved in one or more cuts during tile ensuing 5 to 20 years. Because 
of the dangers of heat and dronght damage, heavy sprouting, and en­
Cl'oachment by grass and other low vegetation, too much of the over­
story should not be Temoyed at one time either before 01' after plant­
ing. If sprouting takes place, the planted trees may have to be given 
an exb'a release from the sprouts. Aspen (tndred maple are pltrticu­
lady vigorons sprolltel's. Ordinarily post-planting high release 
should begin when the planted trees [lre 4: to 5 feet tall, and preferably 
should be carried out in two 01' more operations. Such releases have 
been made at no cost~ 01' ('ven at a profit, through the sale of aspen 
overstory for pulpwood. 'With the expanding use of aspen pulpwood, 
stich opportunities should increase. 

Although the initia1 oY(~rstory release can be done most efficiently 
and economically in advance of planting, many plantations now need­
ing rel('ase were' established under cover. In such cases release cut­
tings should be made as soon as possible so that the young planted trees 
do not bec'ollle badly suppressed. However, studies made ]n Minne­
sobt and lower Michigan (102) 11ave shown that both reel and eastern 
white pine planted under oak Ot· aspen are able to benefit; from release 
(titer llflving been ovet'topped for [) to 15 years (fig. 40). Recently 
a 29-year-old mixed jackpine-white pille plantation inlower Michigan 
was released on a commercial sales basis by removing G.3 cords per acre 
or jack l)ine in such lL way as to release the eastel'll white pine and 
benefit the remaining jack pine. 

Although oycrstol'Y release, ill common with all silvicultul'nl opera­
tions, must be bas('clupon a thorough understanding of conditions on 
the ground and varied from place to plaee even 'within an acre, table 
2.8 can be used as a guide to such work in the Lake States. It should 
be kept in mi1l.t! that the tahle is onl'y ft [1'1li,i1e andt-hat operations will 
have to be vaned according to loc-al conditIOns. 

'''Phe pr('plullting- l'PlIlO\'nl ('Ill I be (101lP 1Iy lise or thl' Ath(,lIs·tY]ll' disk or [he 
.Minlll'sota·tnll' pllshl'l' !llnw (h'scl'ihl'u Oil png'c 70. 

• 


.' 


• 

.. 
V' 



- -

7 

(llla;-.:T 1'1. \.\I.\TlIl\:-: 1 \ IllJ.: L.\KE ;-;'1'.\'1'1';"; I :30 

• '" :.. 

'" ::: :-. 
" 
'!! 

'" -.­
'. ,. ­
-

.. ­

-~ 

- ':1. 
J J 

-. 
.,;( 

- ";:: 
=­
~ 

::: :; 

.­

• 
.... 

-
­

~(t""'..,. ~.\~.,~ ­
r. 

.~"";. -tJ.. :;: -­

.,.' 
~ 

;;, 
~ 

z 

-

-'-
J. 

- 2:.-
- -. 

I~ 

-= ­.. ­
- -.. ..- . 
- I. 

-
-= :.. 

-.. 
:.. .. 

~ 

• 




0 

,...
TABLE 28.-0verstoI'Y release 'I'ecommendat'ions for Lake States l)iantatio1!s, by species ..... 

ljefore planting 1 to 5 years after planting

I 
0-3 
tol 

. . Trees Lo be remo\'ed . Trees Lo be removed a 
Flpccics Full l\JaXII!lUm per acre 1 Fill l\laxlI.l1ulIl , per acre 1I ~ 

. I dellsl!.Y I ~ I denslh' , .... 
sunIl.!!; It ' overslo'ry . sunh.ghL oversl,;n' r ' a 

>
reqUIred I reiair;c'd Oak I. Aspen I reqUlrcc I__:tailled _l ..~. Oak I Aspen t" 

!xl 
d 
t"• . Per~ellt _jl Percellt Nl(lI/be~ I lVU!lIber I Percent. 1 PC'rccnt I N1l111ber NlImber 

Jaek (lIllC___ .• --.---- 30-3D 50 ]]0-230 ' 280.-700! 60-70 I 20 , 110-230 
II 2S0-700 

Hed pine. .' _. ___ .• _ 30-35 50 11 0,·230 280-701) ,50-UO 30 I SO-luO 200-500 -0-3 

Ellst('rIl white pille_____ 25-30 I 60 !l0-200 240-UOO I 40-50 " 40 ! 70-]30 ]60-400 Z 

f;j 

White spruce .• __ 25-30 ' uO 90-200 2·IO-uOO 40-50 40 70-130 160-400 ..... 
! 0 ..... 

5 to 10 years after plauting 10 to 15 years after planting 0 

fI
Tree" to be remo\'ed 'J:rces Lo be removed 

Sp('ciPl'l Full 
I l\Iaximllm per acre I ]?ull ~faxjmulll per acre I f1! 

density densitysunlight. E;unlight ~ overstory ovcrE;ioryrequired requircd tol 
retained Oak Aspen retained Oak Aspen ~ 

0 
I>jPercent Perccnt iYlIlIIber lVumber Percent Percent lVwllbcr Number.Jack pine____________ ., SO-lOO 0 ]00-200 250-600 > 

__ ' 
ClRed pine____ -. H '--1 70-S0 ! ]5 ! uO-130 ! ]60-400 ::dEastern white pille _____, 50-70 ! 25 ! 60-120 j 160-400 -- ---i~~~T --------~r---~~l~n----1IEH .... a"'hite spruce'___ , .•• 50-60 I 30-UO SO-20030 I d 
~ 

I Approximate maximum number of t.rees per acre to be removed, assuming the overstory is well-stocked oak or aspen ranging be­ d 
twcell 30 and 60 ycarE; in age. OIl the average, the number of trees to be removed per acre probably will not exceed one-half of ~hose =tol 
gi"ell in the table. . 

2 ] 5 to 20 yearE; after planting: not over 15 percent of overstory density to be retained; 70-80 percent of full sunlight req uired; number 
of trees to remove per aere-30-70 oaki SO-200 aspen. 

~ 
.~ !• • '. • ­
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FOREST PLANTATIONS IN THE LAKE STATES 

Which Plantution to Releuse 

It is not difficult to tell whether inc1ividual tl'ees need release. FU1'­
thel'more, by systellltltic observations of individual trees, it is l~Ot difli­
cnlt to tell whether a specific plantation needs relellSt" However, the 
decision as to which plantations to rele:tse when thel'e is It choice 
among severill is not always so simple. In each cm;c the following 
questions should be allswel'ed: 

1. Does the r>}ant:ttion .luwc. suflicient ,stocki~lg of p!alltecl tt'ees to 
Wlll'rtlllt releuse? Some hel p 11l al1swer!\w thiS question can be ob­
tain\<~d fro In figuI'e ~8; ordinadly the plant:7tion OUt\'ht to have at 1east 
aYe'.:!lge stocking, It may be desirable to release pfantations with less 
than averuge stocking if by so doing it fair stand c!tn be produced more 
cheaply than by replanting, Ol' if the plantation is ('om posed of species 
poorly ilble to withstand competition. 

2. If high release is in\'oh'NI, {'an tilt' planted trees bEl expected to 
develop into higher (\uality pl'odncts than the competing yolunteet' 
overstol'Y trccs1 If t Hj QV(lrstol'Y consists of off-site aspen undoubt­
edly any J\ative conifer would produce mOl'e, and better' p.l'odtlets. 
Howeyer, if the o\'erstor), is of sOllnd oak or better h:u'dwoods-tl site 
that probably should not ha.ve bel'n underplillltcll in the fit'st place­
the situation must be weighed CIll'l'fully or money may be spent to de­
stroy trees of eql1al Or h.i ...·hel' value than those· ftlYOl'e<l. 

;~: ~yen th.ough the phmtation i~ well stocked, nre the trees still 
sufhclcntiy vIgorous to respond qUI('kly nnd well to release? Fre­
quently, planted trees sUl'\~iye quite well for a few or even several years 
undel' heav)' competition, but they become so badly suppressed (as 
eddeneed by spindly habit) thin folia~e. and slow growth) that they 
are unable. to respond to the improvl'cl conditions resulting from 
release. Ol'{linal'ilY!l plantation probably should rate at least fail' 
in growth (('heck against fi~\ll'es 29 to 68) as well as a ,Yera~e or higher 
in stocking (see Jiglu'e 28) to be consiclerl'd for release. Many other 
factors must also be tnken .into considemtioll when only part of the 
plantlltions IH'l'ding relen:;~ {'all be tn'atec!. sUe'iI as wiletlll'l' to favor 
the fastl'L'-growing but lower-quality speC'ics, whethcl' to favor the 
5-year-oltl plantlltioll onl' the 2-yc!u'-old plantation, !lndso 011. All 
SUdl decisiol1s should be made on thc !!T()uncl OIl the bnsis o.f local 
conditions thoroughly understood, ,. 

THINNING PLA~TATIONS 

In tlll'Lake States, plantations on the nnrnge will gL'OW and develop 
so that somewhere between 15 and 40 years of age the crowns of the 
trees will dose and compet.ition will be~il1 to ta1\:(> place. Such com­
petition is beneli.eial to the extent th:lt it bl'inf,'S abont the formation 
o t: stL'1l ip:ht, (' Il'll n steins and l'etiu('('s u I\clergro\Yt h, bu t if it b(>('olUes 
too intense, it willl'educe growth and kill some of the trees. Before 
reduced growth O(,Clil'S, some of the trl'es sho\ll<1 be cut out so as to 
provide :idequntl' gL'owin~ space :fot those tllnt remain. 
It is desimble from It 5i Iyicn1turul standpoi nl to makefl'equent light 

thinniI.ll{s so ng to m,flinUlin good., ull!t'oym gl'~)wth of thl' tl'l'es ..H9w­
eYet', from It prtlctlcal stnndpolllt It IS deSirable to delay thlllUmg 
until mCL'ehantable \ll(lt('l'i:tl. ll!'u:tlly pulpwood, ('ltn be remoy('(l in the 
operation nnd the cost oil's(>t so far (lS possible by the. utilization of 
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such material. As an examp1e, a 27-year-old State p1antation in Mich­
19:m was thini1ed on a eommel'c.iat sales basis, removing S ('ords of 
pulpwood pel' acre. A 30-year-old l'ed pine plantation was also 
thinneclat a profit in "'iscollsin (M), As It l'ule, with planting done 
under present standards, it shoullL not be lle('('Ssary to thin plantations 
ill this region until th!.'y pl'o<1ut'e some met'chantable material, and in 
many easl.'S it pl'obably \yIU not be n('('eSSill'Y to thin them at all. 

How will the plantation llHlIHlgCl' know wilen his ir('es need thin­
ning? The final decision, of courSe, w.ill ha\'l~ to be lIIade on the 
ground JOt' each plantation, taking into considl'l"lltion all of the si1\'i­
('ultlll'al anti econolllie fndol':4 in\'()ln'([. but ('('1'rain !.!pl\l'l'al gllidl':{ ("llll 

be S('t up, Ordillal'ily. if the density of the plantation ll[>l)t'oadws Ot' 
l'x('e~ds that of normal, fully stocked, llntul'lll stands, thinning ('QuId 
be done aclnllltagl'ou:-:ly, Ho\\'e\'l'[', a bettN' guide than 1l1l111ber or 
U'('l'S pel' a('I'(, is till' 1H'1.'('entagl' ot tL'l'(':{ill the :4talHl that tl1'P found in 
the dominant and eotlominanl ~'1'OWll t'lllsses,:1J If tIle stand is too Ojll'l1 

to differentiate (TOwn <"lasses. oll\'iollsl.\T it l1eNls no thinning, How­
eYel', prC'1l \\'Iwit tiw ennopy IS ('los('(1. if a n'lntin'l,\, high pCl'('entage 
of the tL'ees fll\' in tlte dominant H.lId t'OdOIl\illant ('Iasses~ 1\0 thinning 
is needed, On tlH' otllet' haud, if n l'plnti\'ely low peL't'l'ntage of trC'es 
in the stand lll'(' in ihl' llPPl't' ('roWIll'la:4Sl'S~ Own thinning is definitely 
needed. 

FiguI'(' ·11 show,,,; lh~' ])l'I'('('nt of [I'PPS in till' dOJilillall1 and ('odom­
inllnt ('I'own l'la:{s(I:4 Ilc('()l'(lill!.!' to a,\'l'l';l!!l' stand dialll('ll'l' ill nOl'lllal 
stHIHls (J f til(' ('olli fl'l':-: most '('(llttlllOltl,," planl('(( III tl\(' Lake States, 
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li'Wl'Ilt:: 41..- Uuitl~, rOt, thillnlng ('onifl'l'OllS Rtand:;, bfll'e\l on Pt'l'C:'lIt o[ tree:; in 
dominant Hilt! co(l.olllilillm crown ('1:1;;';(,'; 111 !l0t'ln a I ~tllnd:; ii', tlw Lake ~t:at"s, 

'" CrOWIl ('):l:';~l'" arl' (j('lin('<l liS follow:;: l)(J/lIlllal/l-~tr('e;; willi ('r()\\'IJ~ l'xt(~lI<ling 
/lbOI'€' til(> gPIlPl'ul It'l"('l oi' the fOl'p";l: ('lIJlOP~' ana I'('('eiving full light from /lbo\'(' 
and partly fl'OI.(I the' :-<idl''';, ('fJtloJllilllllll-···lrp(>s with ('I'O\\'I1S f(lrlnillg the gPIlPrnl 
len!l of till' ftJlt':;C c'nnollY ull(Irl'('piving full HghC from nlJ(JI:p but ('olllpilraiiYely 
little frolll tllp ;;i<l(>", Illlr/'lIIullrl/r-tl"l'('S with ('ro\\'n5 lwlo\\' but ('xtcmling iJlto 
the f(Jt'\·~t ['lInopy nnd J'('«(lhing It llrU!' {lirl'('t light from auov(' but none froJll 
the sid.'s. Supprc'<sni-tl'p('S with croWns C'ntir"ly Iwlow the fOl'c'st ('tinnpy amI 
I'l'ceh'jllg 110 dIJ't;'ct light. 
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• 
In using t.hese CUl'\'es as a thinning guide, stands fallin" below the 
line should be thinned, those bIting weIl (Lbove the line do not need 
thinlliug, and those falling 011 01' !l little aboye the line would benefit 
fL'om thinning. In the latter C!HSC the decision to thin or not to thin 
must be made by the owner on the ba::;is of CULTent conditions of 
market, labor supply, QI' the like, Sutricient data were not available 
upon which to base a siruihu' CUl'\'e for L'ed pine or white spruce, 
HQ\rlweL', use of the eai;terl1 while pine and blu('k spI'uce cun'es, re­
spectively. willl!i\'e eonsel.'\'ntive l'esu1ts,~' 

On the bl18is or w01'k already dOlle, thillnin~ coniferous stands in the 
Lake States will I'equir'e fl'om 1 to ·1 man-Hays pel' aCI'e, depending 
on the size, kind. alld lIUmbel' of trees pel' nere alld the qllillity of the 
labol', It may b:> t10111' !In),wlwl'(' 1'1'0111 a net pl'l'WaL' eost of $15 pel' 
ItCr,a ~o lL !let ,Pl'Ofit. Ol'd,ill!Lt'ily. lopping and sl'nttel'i,ng of slash is 
hatlsiuctory tlJRpo:-a I pl.'aetll'c CXl'I~[lt :t\ong I'Olltl::lllnd tl'luls whcre thcre 
is p:u:tit'ullll' dallgl'l' of lil'e::l Sf:1L'ting, Plantation owncr's should' 
obtain the Ildviec of a trained fMt'stl'l' in designating tt'ces to be l'e­
ll\o\'ed in thinning, 

l'nUNING I'LANTATIONS 

• 

l~\'l~n though teces in till' oldest C'onif('L'ous plantations (40 to GO 
yean; old) in this region show \'('1'.)' Iittll' tt'IHll'ney to shed theiL'loweL' 
bl'anc:lll's, Ill'tifieial pnming has bt'('1\ practic(>t\ but rarely, Some 
pr'wling, ('onfined Ifll'gcly to slIlall pI'inlte pbntations, has bcen dOlle 
tOl' aesthctic ratlwl' than ::lil \'lcultlil'lll or economic l'caSons. Heeently, 
the C'nitl'<l ~l:llt'::l FOl'('St ~eL'vi('e Ita::; donl' some pruning of planted 
trees in the Lake Htales lnrgel.)' fOL' fin' [ll'oteetion 01' expcrimental 
11lll'poses, 

The old yil'gin fOl'csts of thiH l'E.'gion. as Il l'esult of natural pruning, 
produ('ed long ('lean boleti that ~'ontained high pCl'l'entages of clc:~1' 
IUIIIbet', HO\\'l'\'er, natural pl'Ullllig dol''; lIot begIn to take place unbl 
relatively Illtein the lifE.' or thp s(:tlld. and ill plantations of white and

• t'ed pines dt'lld branehl's han~ be(>.[ foul1l1 to lWl':-ist so long that little 
or no clear lurnbl'l' ('ould bi' l'xpet'tl'll ill rotation:; 01' less than 80 ye:ll!S 
l ~S), COIlS('(llWllll.)'. the OWI1('L' who wisllt's t () geow his trees to mel'· 
l'hantable saw-tintl.ll'r size fit tht' l'flrli(>:;t age allli at the SiUl1C time have., 
!l l'rOOtl-qllltlity Pl.'otlUl't lIIay find Ill'tifi('ial pruning a lIecessity, 

"Pruning or ('a:::tel'H white phil' in tll(, Xorthem;t hili; given pI'omisc 
of l'plUL'n:; per thousand bOllrd rc"ct of $10 to $,W 1I10l'e than for sim­
ilar Unpl'Ull('l! IUIll\)l'l', Based on stmlies made in that region (16, f39), 
thl' followin~ 1'l't'OIlIlIH'lIdatioIlS ('an be made for pruning conifeL'ous 
plantations (':;tabl iH\tl'd to produ(,l' sa w timbcr: 

1. Pl'lllle from I;:iO to :lOO good, :;tl'lli2,'ht dom i l1:Ult 01' codominant 
trees 1)('1' lu:n', Only t I'(,('S that Ita \'P gooll prosppcts of being prcsent 
at the time of h:LL'\'pst <'liLting ;.;houltl bl' treated, 

~, Do llot tllll\l'rtah pruning until the tl'(,('S han' L'l'tll'heclll height 
equal to the IlIJlgth of the Pl'UIlNi. butt lug dt'sired (10 to Hi fcet), 
IHH' until till' \'I'o\\,11 t'lit:,:::P;:; ('llll be dili'l'l'l'ntiated, 

• 1I ,\ thinning guhlp ba~l'!l /III t hI' lIYl')':lf!(' hl·if!hl of dUlIlinnnl fllI(i ('o\llllllillllut 
t 1'1'(''; ha,;, bet-I! IlL'OP(I':\'(1. I t i~ ''\If!~p~tt,(\ iltn t the n \'l'l'1ll!l' "[lacil1~ uct\\'ccn 
lrl'l's ill :t stllul\ "IHtultl IH' til to 1, or :1\'Pl'ugl' lll'ight ful' Spl'lll'l' :t1ll1 til', ',;\ to ~;I 
f(lr "llstl'l~n whit!' piliP, :lilt! \'[ til I:; for j:l('k pill(' , /(1)), 



144 'l'Ec:rL~ leAL BULLE'l'lN 1010, U, S. DEP'r, OF AGRICULTURE 

3. Pl'lllling lIluy be done at ally seuson, proviued that bmnches 
1 inch in diu1l1etN' and smaller lire cut. If larger branches are to 
be. removed, it will be safest to pl'une du[·jng the fall or winter. 'fhe 
cost of pruning Cllll be de(,l'cased and the pt'oductioll of dear lumbet' •increased if pruning i:-; {lone whilt~ the bl'iUlches are less thlln one-half 
inch ill diameter. 

-L Limbs should not 1)(' l'emO\'etl. ordinarily, auo\'c one-half the tt'ee. 
beight or itbo\'e the point: where tlie highe~t living brunches interlace, 

3, Tt'('es should be pl'lIned to one-log [wight t 17 feet) in two 01' 

three operations, PlHleilYol'ing 10 keep the central knotty core. about 
the same (1 in I1ll'tl'l' tlil'Ollghollt tht'log. The first pl'll1ling cun be done • 
lip to a. height of {j (H" fect: Hnd ,following two prunings ('neh can 
l·xtend ItIl(Jthet' -~ Ol' .1 feet II p the ;,fl'IlI, 

n, _Uthough axes, maehetes., blllll()oi;:s. kll i ves, ehiseh;, shelll's, 
eli ppel's, and saws hit ve all been used Tor pl'lllli ng, the luttee is the 
most ~lItisfal'!or\" tool. Axes OL' machetes defin:tcly should not be 
u:ied, For low rirllni Ilg. a hand pl'lllling ~aw is reconllnended; Tor high 
pruuing.·eithcl.' a. hand [)l'uning :iltw Illanipulated frolll a ladd('l' or a 
poll' [Jl'llning :illw is ['l'('OIllIlH,IHIl'<1. Tn that ('onnectioll, the Forest 
:Products Lllbo)'lltol'Y b l'xplol'ing lhl' po::sibilities of powl1r-dri\'en 
pl.'lUling suw~ that may l-iilliplify tlH' opm,'nfion 01: high pl'uning 
cOllsiciPI'ubl". 

7. l>rLUled trees should be favored when thinnings arc made. 
Although it ha:-; bNIII 1'l'('Olllllll'ndl'd ill the No[thptlst that only SIl\\'­

timbel' h'ep:-; bt' pl'lIned. it a[>pears IIOW that much of the jaek pine 
planted ill the Luke ~tntl\S lIlay hll,'e \'eiT heary limb development Ilnel 
that thl' l'xtTil \'ulu(' of knot-fret' pulpwood may justify thc expendi­
ture of l:'P\'l'I'IL! tPlltS Pl'l' (,I'OP U'N' ill pnll1ing, Studies are HOW Ululel' •way in this l'l'gioll to dl'tl'l'lIlinc both the dt'sil'Hbility of !lnd the best 
tcehniqul' for sueh pruning, 'flll'l'c nre SOllle indications that it may 
be ('h(,llpel' fol' pulp ('ompanies to re['un tl1(' knot!'; in the pulping 
pl'oel'S"; than to pay the ('o:;;t of pruning. 

\Vhat Uecords to Keel' • 
.A~ a llN'('i:;SiLL'r basis 1'01' the satisfa('tory tontillC't of :l pJantill~ pro­

gram, infol'llItltioll as to tlH~ l'stablishnwnt, ('os!:, ilnd d(,\relopmeJlt of 
tclle-h pIa ntation shOll ld be l'el'o['(led in readily It vai htble 1'01'111. How­

(>\'N" Whl'l\' tlu'r\! IU'P n large Ilumber of plantations to follow .. records 
of all. lIlil}' lH'l'Sl'lIt an unreasonnble task, In slleh (,:1S(,8, debLlled rec­
ortis Oil sele('tl'(l plantations should gi\'e Hll('qllnte information, The 
['('('md 0 f estahhshHH'nt ~hol1ld ine1ude the followi ng:. location (town­
ship, rllngt" S('('tiOll, JOlt)', llnd fUl'tlll'1' d('tnil if nee(>ss:lry) : size (area 
in (L('l'l's) : spedt'R (both (,O1ll1l1011 and scientifie I1nm(>s preferable) ; 
,kind orstoek (wilr1lingor nllrsl'l'Y gl'o",n: age, Riz('. qua.lity, or grade) ; 
sour('e of seed (State :.llld COllllty in ",hidl ('ollectNl. Qr 11101'e detailed 
locntioll of :;('('<1 OI'ig-ill ; 01'. If thC':i(' nl'e not known, dealer :from whom 
obtained); SOUl'{'(' of ;'(l('k ! Ilun:('['y at which grown); da!!.'s between 
'whieh planting Was (lOll(' :!!l'otmd wrpanllioll (l1letllOd~plowing, 
disking-t ()J'sl'alping--kind oi' equipment u,.:p!l, and. f'paeing of furrows 
Ol' sealps) ; nll'tho(/ of plulltin.!! (:,ys(('1ll or planting-slit, wedge, deep 
hole, 0[' moulH1-Hlld kind of tool 0[' nHH'hillP uiiC'dl ; an!l (](lnsity of •~t()('killg (sparing of ([,Pl'S 01,' Illrrnb(,[' lWI' !ll'l'e), 
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• 
"For eacll pltUltatiolllarger than 10 acres, it is ad dsable to mak~~ n 

map on a scale of 4 inches to the mile 01' lal'geL'. The larger scale is 
preferred for small plantations. Themap should show the boundaries 
of the })lIUltatioll, pertinent cnltural llnd HatuI'lll il'utures-roads or 
trails, und streams, swumps, etc.-spN:ies or species mixtures, areas 
replanted, dates of planting Ilnd repltlntiJl~. 

Ac.cumte cost records are necessat·y for the m08t l'llicient conduct of 
large planting operations. Such t'\!col'ds should includ~ the costs of 
planting stock; grolllHl preparationj the plantillg opel'ation, including 
allY replanting; protection against fire, insects, diseases, cnUle, rab­
bits, or other enemies; release cuttings; lUlll thinning:;. Any returns 
from the sale of products haL'n~8ted :froll1 the plalltation should nIso 
be included. 

A record of the lle\'elopment of each p1antlltioll should be kept, !lnd 
it should be started ustmlly at the end of tIll' first g-I'owing season aftet' 
planting. Such I'ecol'ds ~h()uld indllt1e surdntl percentnge an(lnnll1­
bel' of living trees pel' Itere. ll\'erag(' height. :tnd principal injuries 
(causes and extent). I ..ater. diameter at lll'Nt:;t ht'jght (,u; feet abo\'{~ 
the ground line), CL'OWlI elas;' 01' tree cln:;,.-;t';" and the volumeR or quan­
tities of various produds should be recorded. 

• 

Plantations made at \"In'ious times antI pinel'S are subject to weather 
Vllriations from yeal' to year (tnd diIIerences in :,ueh fn{'\ors as qualib' 
of planting stock, species, site eharacteristies. and kind and qu:t1it'· 
of ground pl'('pal'ation5. '1'11e['('[ore, it is neC'eSSfl['\' to ('heck the sue~ 
el'SS of nny considerable planting program by something more llC­
curlLtc OUlll casual ocular ObSN'\'lltion:;, SO!lW ::;Ystpmatic method of 
observing the, condition and growth of the plailted trees is needed. 
~e\'eral methods of plantation examination that haTe received rather 
wide use in this region are as follows: 

1. One of the simplest methods is to stak(', off plots of lA, 1 2) or 1 
acre in repr('sentath-e parts of ('(tl'h natural unit of the, plal;tatioll. 
'The main adnllltage of th(' method, beyond its simplicity, is that the 
plots prod.de an ellsy mettll:i of det('rmining volume 0.£ wood pl'r acre 
in later measurements. Its main di~llcl\'antage is that the plots fre­
quently do not proyide tt n'p['e:ientatire sample of the entire planta­
tion. Also the stak(ls tkcity an<l need to be replnct'd as often as eyery 

• 

5 years. 
~. The .line-plot method, wllil'11 is hnRl'd on running diagonal lines 

11('1'088 ~he plantntio[:. proYi~It,:,. bptter sampling or t~le plantalion. 
AcconLm~ to one Yfll'lail011 of \111:::; l1lC'thod. the 1st tree 111 the hit, row, 
the ~ll tree in tll(' 2d row. the :3d tree· in the ad row. and so on, are 
l'x!unined. )lor('freqUt'ntly this nwthod has been applied by COllrtting 
10, :20 01' mOl'e trees in till' 1st row, ;.;hil'ting to tl](· :2<1 row and coullting 
the ne~t t'ftullllllI!Hb('r of trl'es. then ;:hifling' to thl' :)d 1'0'" and ex­
itnlilling- the :}d group of tn'('~, ana so ()[~, :=;olll('time:'l two atljacellt 
roWS are ('ollsl(lered as 1 group. ,1!HI thl' slufl:;. iH'e then made :2 rows at 
It timl'. Tbis meth(Hl giw·s a fairly goo(l sample of the plantation ~ 
fUlc1 COYl'l'S til(' work of various erew members 111\(1 ere\\'" impartially. 
'1'he, fir~t yariation nlnIn's it n(,(,l';.;sary to ;;.takl' {'nell tn'(' (llllmbering 
at least ('wry 10th :;take 1. whilt' thl' ~l;{'()ml va rial iOll requires the stak­
ing of the first and lust tTN';-: in ('al'h ,!:fl'ont> ollly. He['e ug:tin sink('s 
ll('ed to be l'('plfll'ed periodkn1\y. 

S776{4--~O----10 

) 
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a, The cruising lIl~thod. whit'1\ now is used l'ommonly b\' t.he United 
States l1'Ol'est ~eryjce in the Lake State::;, is st.atistit'afly tld('qunte :fol' 
plllntatiom, of·!II nel'l'S OJ' mOJ'C'. .\.;.; its name suggests, the method is 
based 011 (illlbc'l.,-t,t:llbing })I'()('Nltll'C, Compass :;\.l.'i pS lll'C' run ac'ross 
thl' pllliliution at ;i-\:lmill·J.ii [n[(,I'\'n1:>, b('1!inning 2\!! ehains 'within 
th(\ plantatioJl hotllHlal'Y. ('ountin1! plot;.; !R'l'Ul' at 5-t'hain inten'a Is 
along each strip, lwgilllling 21 ~ ('linin;; from thl' stalting point as fol­
lows: At. ('He'h O·t'hn in i~l(l'l'YaI, :-hift 10 tltl' IlNll'('St row to the I'igh!: 
('xamin(' (ltC', lil'st ,j tl'l'(';-< 11il'l'('[h' nlJl'ud; thl'llShift to lhe,l;.;tl'()\\' 011 
the left Hnd (\xumim' tIll' UI tT('I'S diL'(>t,th' to the.l'PIU'; ;,;hin bad, to thp 
first row ngain lIlllt ('xallliu(' J tl'(,C':-; ;illl'nd, Iwinging th(\ exarninl'l' 
bade [0 tb(: nppl'oxinHl{p point at whit'lt hI' started the. plot. 'Yith 
this lIwlhod, six[l'ell 2(!.Ll'('(' plots !:3~!1 [L'PP,,) HL'(' l'xarnillt'd Olt I.'neh 
:forty, 'flIP Jllain adranlui!p of this llll'thod,lJl'nmd .it::; statis[il'al ade­
qua~\'IILHl[hl' fHel thul lu)slnkl's fire ltl'('(Il'd, is that tI\(\ l'XtlllliJlC'L' ('all. 
l'('lHllly mukt' II satbl'nl'tor\' mup of tIlt' pluutntiol1 ;IS he> [I'UYN'Ses it, 
slwwiilg spottinl'ss () r:-.to~·I{il1g nnd PHJ'tS lIta t m'l'd I'('planti llg, l'el('a:;e, 
01' ot Iwl' spt-via I al t('nl ioll. 

At least 200 lL'('l';; should ll\' ol,st'!'\'pd illl'aeh pluntation OI.'110IlH)ffC­
ll('OUS unit (If till' planlal iOIl, in ;lll,\' llll'lho!l of l'xulllinntioll t'IllJllo\'~d. 
){Ol'(' tl'P(,S :-;h()uld lx' l'Xllmilll'l1 if till' p.lalltntioJl i;.; 4.0 i1('I'PS 01' Illl:geJ'. 
EXltll1innliollS :,;hollld be IllUdl" 1. ~ Ol':l. awlG YNU'::; nl:[(,I' plnnt illg to 
{'on'l' the lwl.'iod wlwH lllol'tnlity u:-;nally is ,~J'patf'st and \\'lwl\ L'('plant­
ilt~ can be> dOlll', It 1:-; al;o dl'si~'ahl~' to lllnkp nddit iOllal ('XHlllillflfioIlS 
('itch 10 YNU'S aftl'l.' plantlllg. tip('('lal ('Olluh sholJld he Ill!ttll' at other 
lillwsiti the e\'l'llt of s('\'eL'(' drought, illsl'('t 01' dis('lls(' cpid('Jllks, 01' 
silllilnl.· sl'L'joll;'; l'ond.il iOlls. '''hpl'l' 11IP pl:l!ltl'd !In'a is Silla II a.nd the 
o1>:;eITer l'XPl'L'i('nl'NI, l'asuul ocnlal' obsPI'\'atiol\s IIIIlY pl'ovide> utl(·­
quall.'. exaJllinatioll, Otlll'l'\\'isl' 011(' ()t: 111(' methods des('J'ibNl should 
be cmploYNI. 

l)hot()~rnphs lU'(' ant!lIablt· liupplplIlPllf to plantation PXtlmillalioll, 
~\ ;';1.'J'i('s of \'il'WS tnk('11 O\'(,J' tI pl'J'jm! of )'l'UJ':-; fL'OIll till' San1l' POilll­
pl'('fl'l'Hhly with the !'lHllll' liir.l' fillll nnd l'nlltl'J'a, oriPlltp(l in lh~ snme 
W!ly-i!1u:;ll'utl's pluntatioll d(>\'plopllll'ni lll'u(,J' than ('itlwJ' Illlnt('l'ical 
or 'lIl's('riptin' data nlOlll' ('an [8,1,,'). PI'l'f(,l'nbly, pad) hOIlJog('lleotls 
unit or plantatioll :;liould UP illu"tJ':tll'd. by pail's 01' pilo(ogJ'apll!;:;how­
ilw (JIll' dew hOIll the (Jutsidt' L'OW" or (lit' plantation and one within 
lh~ pl!lIItutioll, Each ('allWl'U point "Iwultl bl' mfll'ked by a ;;[out lifak(', 
and the Jot'alion indh'atl'd on tll\' plHlltaliOlt IllHp. 

LAYING THE GHOUND \VOHK FOR REFOHESTATION 
PLANNING 

TJw small lalltloWllt'l' lISlIHIl\' kll<n\'S, or ('an I'Nldil" filHl, thC' al'C'lIS 
1Il'C'l\illg' l'P(0 I'PslIIIiOll, and he l:lIn llllil,kly dl.'[l'I'rnillC' 'dwt. \\'11('11, and 

"how to plant (IWIll, O"'IWl'S of lal'g'l' ll':lI'ts, !tOW('\'('I" IwC'd :;0111(' RyS­
tl'mlltit' Inl'titOlt of 1'('['ollllaisstllH'P to obtaill tlte husk inf()l'llInt.ioll foJ' 
plnlllling thpil' I'('fol'l·;.;tation !ll.'ogl'nlll"; st'\'C'l'al :n'nl's ill nd\'all('C, 
TI}(."l'(~ tlrC' two plu\S(',.; of n·('olln,li:-;stl]}(,p. l'xt(,Jl:-irC' ami iJltpJwirc 
R\II'\'PY::;, 

~J'1'IH' !'Imitl. :\ Huit "Olllllllllll)' 1I~(',1 ill "lin",' ill!!". is ('lIllal 10 no 1'\'''1'..1 I',HI,:, 01' 
l~U Jl\ i!t'. 
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Exlcllsh'c Surveys 

SpecificallY, the plll'POSU of extensi\'e sUlTeys isto pl'odde definite 
knowledge as to the location, size, amI C'iUU'lu:tel' of each urea. ill need 
of planting, Such inCormation should bl' ('OIl1\>iled by sections and 
townships (lnd sumrmtrized by i'ot'tie;:;. Onlinarily, it call be obtained 
b~' l'e.fel'rin rr to acquisitioll til1lbN' Ot' in\,('J\[ol'r sUlTey l'l'pods. or by 
eXilmining ~('rial phOtOgl'::phs, an:1 little 01' no additional field WOl,j{ 
will be required. 

Inlcllsh'c Sun'cys 

The. pUl'()oi:ie of 111t(ll1::;i\'o surreys is to obrain HC'C'ul'ille in formation 
fot' ('aC'1t plalltllble !trl'll in OI:det' to pro\'itll.' a bllsis fol' IH'cparing It 

detaiiNI plftllting pl'o~l'am fot' ('lIc11 forl.'s!:. Su<:h inrol'lllation ('011­
eel'llS the sp('('jes Ilnd {,lass or sttx'k to be plantl.'d, the methods of 
~rollnd pl'('paration to h(' us.l'li, !lnd, in faet, all cOllllitions a/reeting 
the. planting job, 

Tho basic informatioll 1'l'C[uiL'NI fol' t1H' pl'cpnrntion of detailed 
planting plnns hns to do l'ilipfly with .soil and ('O\'l'l' condition:::, and the 
possibilitips of ]0:.;:'; (H' injury on ('at'll In'l'a. It illYoh'es most of the 
IllnUPl'S disl'usse(lin previous ~e(·tions of lhi:-; blllletin. 

,SOIL FACTOUS 

!;'undamental to entlllating sites for planting is th(' l'c('ognition of 
soil quallty. T('xtllL'e. andllloisture ('ond ilion:; II I'l' high I,V important 
and ('!lsily tletl'l'lllined indices of soil qn:tlity. Soil'texture C:tll Le 
readily dl'tC'I.'mint'd in the fielll by the hydrometer ll1l'lhod, or samples 
(,un be luken, nplll'opriately lnl){>led, and analyzed later in the oflice. 
The soils ('fLlI he, gl'onpe(linto CInSSl'S upon tlll' lm:;is of pel'C'ent or fine 
mnt(>l'iill (::;,ilt plus elay) as follows: 0-1;), sam!:;; 15-20~ loamy santls; 
:W-30. light sandy loal\l:;: aD-30. good sandy loam:;; flO+, heavy soils 
(silt loams, clays), Soil-l,l1~)istu'i'e ('onditiolls are best mensll~'ed by 
dl'pth to the Wnlt'l' tub Ie, If tlll.' water table, 1I1id('t, norlllal .Imc1sum­
Illel' t'ollllitioIlS. is il'om a to G J(·(·t b('.low th(' ground sUl'face~ it will 
('Xelt !l belll'ficinl elred upon planted {reps, If the wnlel' tnble .is 
d('C'pel', till' ll'c('s nrC' not apt to b(,.IH'fit fl'ol11 it; it: it is shallower, thf>. 
soils will b(' too wet tOl' snti:d'nt't~ll'\T gl'owin!! C'on<1iliolls, TIt(' l'elation 
of tlws(> two soil fadOl's to th(' ';-:eleelioll'~()r sp('cics 11Il<l cla~ses of 
plulltingstot'k issl\o\\'n ill table I, p. :!:-i. 

Soil acidity, pH ntI!H', is also rather ellsily L1derl11inC'd in the field, 
Howl'\'l.'l', in 11I1 ,t1.\·:t sll('h as the northern L:lke Sta\:es f'Ol'('stPll l'('gion, 
this factor is s('ldont of (,('Hil'nl importance in <\elimiting the ~ro\Yth 
nnd oeeUl'l'('IH'e of the sp('{'il'S: tlsl.'ful illl'eI'Ol'Psintion, In ollieI' words, 
when the soil textnl'l' HlltllllOh;t:t1l'c l'OlH1iflons a.re suitable for tt giY(,11 
species the pH YHlnt' almost nlways: is suitnbl(1 ldso, Ho\\'e\'cr, since 
pH is easily tll'tel'llliIH'd. {psis ('all lw 1'1111 on tllP samples ta.k(·n for fine­
nHt(tel' lll'tl'l'lllinatioll and tIn> o(,l'asional lI.rl'a of un;-:uilnble l'Nt('tion 
l'1i 1lIilllltp(l. 

COVEH CO~l)ITIO~S 

'Whih' tltl' soil lal':!l'l~' :!o\'l'l'n:: tlw .!:!'l'Owth C'lIpa('it)' of: t1H' :;ile, till' 
kind amI I\lHOllnt of wg-l'Iatin' COWl' lul'gl'ly d(·ll'l'llIilll'.s it:.; planl­
ability and fltt III'C l'l'll'liH' loud, Both thp m"l'l'stOl'Y alld low 01' f!."!'ound 
cO\"(:!I"are importunt in this l'espcct. . 
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'l'he Overslo)'y.-lf there tll'O eno\lgh trees of \'aluuble species on 

the ureu, thCl'O is no need for planting. If, how(wer, the stllnd is made 

up of tl'l~es of little or no commc\"eial valuo lind thel'e Ilre only l'emote 

chances o.f natura I l'('generatiOIl of tho bette I' spe('ie!:i~ the ul'ea ordi­
 •nal'ily should be, pJant(>d SOOllet' or later. ..:.\.5 It standllI'd, !lny such 
llrea less than GO PN'('('nt stocked (based Oil it bnllill ar!.':~ for normal 
stands us gi\'cn ill yi(>l(\ tublps) ean be considered plalltable, at le!lst 
on It partIal lJH::lis, 'xot only doe::; the o\'erstory govel'll the pltlllt­
nbility of nil nl'CI~, \,ut it also \ttl'gely determines the difliclllty of 
gt'ound pl'epHl'Illion antlllie 11IlIOllnt~of l'el(>tlse wol'le reqlIired, 
. Plan/ubi/ill/ of .IS/I(,JI '''''lalldN,--.\J'eas having all o\'en,tory of 
nll'rC'hanlable lipl'('iell Ilre dNel'mill(>tL to be planUi.ble on the busis of 
litoddng, Aspel1, howe\'!.'I" rllllst be l'onsitll'l'Nlin II. $peeinl category 
hecllllse it IllaY or lIlHY HOt pl'odue(' mcrchlmtnble stnnds, 1. e" stands 
that Wil1l'l'lIC'h It height of at least GO feN in 50 yean;, In general, iUs 
known that: on good' liitl's nspen ('Ull )H'O(\Ul'l' IIwl'chnnlllble wood (,l'OPS 
and that on P()OI' liil!.'s it lIsunlly be('olll('S l\pend!.'lIt \.)('fol'c l'!.'nehing 
Ulel'l'lHllltnbi lit \" Thel'(, £Ol'l', ::;Ollll' mNhod must be :fonuel for de­
terlllining whit,lt .imll1tttlll'l' flspell :-lnnds al'e apt to hN'omc ml'rC'hnnt­
able and wlliell will fu it to do so, Thl'l'!.' is no in fa lIiblc lIlethocl of 
makillg ~;Udl n. detpl'llIinntion. Probably the bpst guide fot' lletermin­
ing po't(>l~tilll n~I)(~1\ llll'l'('han[nbility is tl ('olllbination of soil texturc, 
t\('gl'l'l' of lllll'l\lng, and PI'{,SP1l('l' 01' a1ls('n('(' ot' shallow wfll'el' table 
U·/), 

Fnmel'ch(ll1talM slands-lhosl' l'OIlHit1('t'l'd fol' plnIlting-will occur 
on soils with Ipss t h:~1\ ~~) pel'(,l'llt of silt plus clay 01' on 8('\'cl'cly b,nrned 
In'ells l'egllnlless of :lOll t('xtUI'l'. Howl'\'!.'l', thl'l'e arc exceptIons­
unbul'IIP(\ 01.' lightly bUrlIt'd aspen on ~()US ·w.itlt 15 to 20 pcrcent silt 
plus cla.y and mo!l(:l'ntely blll'lll'd aspen on :,:()i1~ with 20 to 30 percent • 
silt pIllS (']n), IlIUy pl'odu('1' light )lulpwOOll CUb; if the pHmanent 
W(lt('l' tnbl(> is within ato 'j' :L(ll't of thC' sllI' ftl(,C' ; on the heavy, I'ed"gumbo, 
day Boils m'ul' Lllk(, ~upl'l'i()l'. Ulipell does !lot 'dc\·plop well. 

To lLs(,l'l'(ain (Il(' ('XlC'llt of lil'e damage it h, n(>('l'BSlll'Y to examine 
tIll' ~uUld cl'itienllr for ('videllce of past fil'cs, to det!.'l'mine IH'!.'sent age
of stant), tinw al' whil'h fire:; ()(,(,Ul;l'cd, :lnd to notp the compal'Htin~ 
d.ama~t\ dom' by tlll'Sl' I1l'('s, It is b!.'lic\'C'd that with some training 
HmI Snail) obsl'r\'utioll, til'ld llH'1l will be able in lllO;lt caSes to do It 

l'l:asollably gOQ,d job of rati ng d~gl'~'C or Uti ming, Howevel', bcc~a,use 
or tIH~ l'1ll1)hnS1S plat'pd upon tIll:l Indol', some explanatol'Y l'('mnrks 
lila.,\' bt' he p£ul.. • 

ErhlpIH'('SO( til(' ()Cl'IIl'I'l'Jl('C and "l'Wl'ity of past fin'S ('an be obtai nell 
from tIl(' aspl'1l tJ'(~l'S thl'l1ls!.'lns nml from ~\l('h ell\'it'ollllll'nbll factol's 
!IS the litter, (1I!.' umll'1'stol',Y SPl'ei('S. gl'OUIHI vl'g'p(atiOll, and st::md 
stl'lleturl'. It is IH,'CPtlStll'Y (0 :fl,11 a J1l1Julwl' of HS1)l'1I b'!.'(>s ill order to 
obtnin !ll'en~()lHLbly IH'(,llI'Ml' N:;t.illlate or til!.' 1>l'1'('('lIt of tr('l'S injuI'l'<l 
uj' fil'l'. Such, [n'l':l 1I1'l' mnl'kl'<l by,any or thl' following: lesions 01' 
s('al'S, 1'ot. ()l' (h;:;~'()lol'l'd wood. OJ! 11!!'ht bum:;, .1101' O\'l'l' 10 pPl't'l'nt of 
the J\'IlNI tl'('(';; :-ho\\" nn)' ~igl1" of fire sear, 011 1I10dN'ate UUt'llS, up 
to 50 pel'l'Pll toE tIl(' [1'(,P;; llW)' ;;hcny S('HI':', l'ot, 01' <l iSt'olol'ed wood. On 
11l'llvy 1mi'll;;, on!' ;in Pl'l'\'(\111 of [Il(' tl'PP;; an';;() nll'('('tNl and the stlllld 
is. o:ft!.'11 C'omddl'rnhh- tlllt\('I'!-lockNl. 'fill' :-i((' illdl'X 01'tNl i:; l'edu(:l'd
1;; to 2;) fl'!.'t, ' •li'il'(,-SCfll'l'!.'d l'l'lllllHIl[S of pim', ltnnlwo()(l, 01' othcr mcmbl'rs of the 
preyiolls bland ean ofll'll lw found 1ll'lIrb,r and ItL'e helpful in deciding 
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the dntes, numbel', and soY('rity of fires, Charcoal in tho 1Hul1uS or 
cluff layor indicates rccellt fil'(,s: It is important to ditto fit'es sO I1S to 
vstinguish between tho firo that was l'esponsibl(' 'for establishing tho 
aspen IWc1 subsequent ones t:hat could injUl'e the stand, 1i'il'es n1'e 
especially destructive ",hell tho slands are comparatively young, 

011 light b1ll'llS only the HUCL' and pel'haps part of the duff will have 
been burned on the lu'('a as It whole, There mlly be a cotlsidcrable 
amount of yOllng conifer l'('pl'oductioll[H'esent; slIch would not be the 
caso on moderate. or hea"y bll1'ns, 

On moderntn bul'lls tl1(~ fires arC hot ('nollgh to destroy l\ ('om:iclerable 
part of the cluff Ilnd hllll111S lnyel', Any remnants of the previous 
::hultl tin' npt to show telltnle !it'e liCHt'S. :Moc1pl'IIte nnd hca\'y blll:ns 
Cfluse ('ollsidel'nhlc injury or dl'stl'lIction to the dense mass of sl1:\l1ow 
roots i'ollnc1.in the hnnnis 11\,\,(\1', 

On hellvY Unl'llR l'eTl1t1Hnts· of {he :forllll,'\' stllnd plainly S110W the in­
tensity of' the fire, The O(,('Ul'l'('nc(' or suell hUl'ns oHen is Inc1ietl\:etl 
b.,' t!w exist ('m'l' of two nge (:los::;(ls 0 r llspen, 1101'\11:111,\' :I n t'\'(~n-agl'd 
5P(,(lll'S, Model'nte' to s('\'('\'(' {lI'es may dt'stl'oy much of lL yOllng aspen 
:"tnnd Hnd stnrt al10ther ('\'OJ) of sprouts alHll'oot su(,kel's, The sur­
vh'ol's of the old('L' stand will I'ctain !t lii~e advantage thaI; is lIIost 
notable in diameter de \'l']optnent : tlte difl'('l'el1cc in height, ttfte\.' a :few 
VNll'S, often is not so mal'k('d, The older l:1'ees gcncra lly have ltll'g('L' 
iimbs and ('1'owns, Any suspicions as to Ihe. two-aged chal'adel' of II 

sland ('tlll be ('hc('l\('d qui(lldy by 111(>1111:'; of a :fcwin('I'etncnt bOl'ings, 

• 
Low ('OI '(,I'.-Th(' low (,0\'(,1: on an area is of .imporbl11('e in <1('\el'­

III i \ling its planting possibilities fl'Olll two sland poi IItS: (1) As.it mllY 
it fl'l'rt grolllid prepn.mtiol\ and the lle\'('lopmcnt of the planbttion, (2) 
asit \l1l\y ('ontain l'eprodlle('iOl1 of trN' spl'('ics, 

Depcnding" lIpon its cOIllj)osHiolt and dl'nsity, low ('o\'el' may pn'sclli 
a scri01lS obstae1l' to plQwing, 1llay C!H1:'i(' !:it'l:ioIlS ('ol1lpc·titi.on to pilUlted 
tl'c.es, may mItt' dO\\,11 nntl ::;lllOt I\l'l' plnntNi (I'ces o\'et' WInter, or may 
]ll'Otcct planted IreeR from lwat dnnlil!!:l', 

Gl'nt'rally spt'llki ng, (}\(' <ll'l1sif:y tnit! \'igOl' () f low-covCl' pllml:s In'c 
IN;!'> on Ihl' eO:ll:sel'.(l'xtlll'Pll !:ioih, [hall Oil the lincl' !:ioils, Consequcntly, 
fUI'l'Owillg iR usually cn;.;i('J' in the sandiC'I' Ill'e:lS, l'1ICI'C is less l1('C(1 for 
latt'l' relellse. twd :t'1Il'l'o\\,s l't'lIla in u;:;able r(ll' a. longer period in case 
planting is (]elaYNl 0\' l'l'planting is I1C('('!:iSIII'y, On the finl'l'-tcxtured 
soil:;, howc\'l'l', JUl'l'owillg stil1lulah's he'llv." sprouting nnd slIC'kel'ing 
of IIHllIy sP('('iI'S, and tltp fl\l'l'Ow:; may 1)(' {iJ1N1 with ypgl'htliol1 in a 
y('nr 01' two a fiN' plowi ng, 11 l'('c;.;si ttl ti ng PH rly nnd oftcn 'fl'('C[nent 
I'cleIl8('.

T... ow ('O\'e,' 'l'1'l'f[lIl'IlIi,\' ('ontnins 1'C'pl'(){luC'l.iol\ or t I'(\e spe('iNi that: lI1a~' 
rllll"C all til(' war fl'o\l1 1H\\Yl\' gl'l'lIlinnted sl'C'dlin~s to 11Io!:i(1 St\n~l'nl 
lccttn]\. It tlll,i'l' an', ('n()l\g~i ;';('('(Hing" of \'allHlblr spN'il's lo l'l'stock 
the an'n, planting ntn'lously l!:i lIot nN\(h'(l. 

• 
l"'sing th(\ SHllll' !:itnllllal'll" H~ 1'01' thl' OWI'Slol')', allY tll'Pll II'S::; thall 

GO pl'l'('pnt sto{'kt'Cl with )'l']ll'o(\lI('(ion of Ynlllflu1t' :;PN'jC:; ('an be ('01\­

shlered ItS planln.b1e, TIll' :-;to('ki\l~ of thl' ()\'cl.'!:iiol'Y ('!Ill bc dctl'l'll1inell 
quitc simph' UY eompnl'i~(J1\ with ~'il'ld-(uhle \'a1\1('s, TrOII'l'YCI', th(,l'(' 
1\1'(' no slll'h~ stiuJ(\ut'(l!:i n.\'uilah]p 1'01' IIl'tt'l'llIilling till' sto('killi!' of l'l'­
pl'mlllct10ll, ~\Iost: silllpl.", s(ol'kin,!!' (':m Ill' l'xpnl:>serl ill t~\'II1S of 
stockt'tt lIIilrll'I'P quucll'nt,.., Kill('(, ,..(,(I(\lings ill <1iffpl'p\lt ~tHgl'::; of dl'­
Yclopm('nt ha\'c ('{»)~id('l'lIbly tliJ\'t'n'llt ~lll'\'i\'al "IIlIIPS, tht'l:p I11I\S(: bl' 
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a flexib1e seale lOr determining whnt constitutes a stocked quadl'at. 
The follo'wing scah', bused Oil expl~l'ience~ is suggested; 

P/a'llts in 8to('h~Cll 
/IIi/acre ql((1I11'(lt 1 •

~Ize class: (ilu/llber)
3.1 1:(I"t (all to O.:i Illeh (\. h. h."M__ •___ .••.. 11.0 foot to a feet taiL., ,_______ •. _. __ ,." • ___ • __ _ 
n.B foot to 1 foot tllll . ___ ,__ _ .-.. __ •• ·10,5 foot tllll nn(llIl1d~·I'____ • _____ "_ , _________ ,' __ 10 

'Ot, nlly ('omblnntiol1 l'<llll\'llh'l1t to 01l\' ;;Pl'(lIin).! :;.1 l'l'(lt 11111 to O,iI illCh d. b. h" 
such liS om~ seClllin).! 1 foot to;) fl'et tall pills ;i SI'l'dllll).!S Il'~s Lhlln O.G COllt 1'1111, etc. 

Considet'able jlldgl1lC'nt shoultl be used )n tallying reproduction. 
Only se('(lIings that han' s1I1Ti\'nl yalul' nt tlH~ tillll' siloultllw talliNl 
For Instan('(', \'('1',)' youllg sC'('(l\ings ~L'owing on roUl'n logs 01' stumps, 
01' on thit'\;: liU('I', should not be tnUll'd bel'uuse thl'Y ha\'e onlv a yery 
Hlight eh:lItce .01' pstnblisillllPnt. ~imihll·l.v, slllall'i:i('l'dlill~H gl'owing 
cl~)se bps.lde YlgOI'OllS, young to 1lIIddle-ltgl'd IT('L'S han~ llttll' l'lmnt'(l 
or ('stab!tshmcnt. Al1othl'l' pt'L'l'alltion shollitl be obselTl'd i1l tallyillg 
SPl'outs, No maftcl' how many SP1'out::; al·.isc fl'OIll a single stllmp oj, 
stub, thL'), should not be tallied ai:i nUH'L' than two plants. Mol'o thun 
thut, seldom ea l'I'y tit I'ough to tl'('P size. l'xt'cpt perila psin tho ease of 
basswood. 

Besides the l'C'J)l'oduetion on n11 a1'('a, its polenliaJi ties 10l' natura I 
reproduction should be WL'iglH'd. 'L'ld:-' is particulHrly truo ot~ arcas 
l'('t'elltly burned or loggpd. If suflicil'nt seed t1'eps ttl'C H\'irilablc und 
soil COilc1itiol1s a L'l~ sllitablL'-llot too lIlany obstrlletiolls to spell 01' 
youngsN'dlings ('olllitlg in ('on!'n('t witlt mi'i1l'ral soil-it is quite pos­
sible that natural l'egt'IH'I'afion will 1'C't'laim tlw, Hrea. As n 1'ough 
guide the following sto('king of s('('(1 t1'L'l'S shoultl bC' thl' ntinilllulll • 
adequate :\'01' restol'king nn tll'en: 

~l'/'rc8 pc/' (/C/'('

DinlllPtpl' h"PII;;1. hi).!h (illl'lip:;) : (I/I/II/bc/') 


(j --.'.--. ..••••... _,. 15
i _._ 11 
H _.....'.., 'lfl,, __ 

7' 

10." . ri 

1fi 
 a .,20, 

Natlll'all'egL'ncration. of l'OIlI'Se, is l'utlll'l' lIlle('I'tain. and it may take 
s('yera.l YCUI'S fol' l'lloug-h seedlings 10 b('l'olllc established to l'estock 
nn area.' Expo~tII·l' of ihL' mineral soil by (lisking Ot' Ot\l('l'l1ll'anS may 
be MCC':;SHl'Y for sntisfnl'ltll,'Y l'stnblislllll('llt of natllral rcpl'oduction. 
l?ol' this l'Cil!'Oll. good ju(lgllll'lIt must be llsed in clnssifyillg al'eas as 
to l'('proc1uction pot('ntinlities. FOI' all pl'nC'tieal plll'poses, Hreas with 
a satisfnctory l'(,PI'Odllctioll potential but with little or no aetllnl re­
production ~an be \llaeNI ill lL JOWl'\, priority gl'OIl\> :fot' plilntillg. 
'L'lll'}' ~hou1d bt' l'l'cx:tlllitwd before planting to Sl'e whether slllliciellt 
l'epl'Ollu('tiol1 of .-:tinable spc,eies hns takell plaet'. 

Eroloqic(tl ])cl'clopJlll'llt of lm('.-One oth(,I' point to be t'ollsidel'Nl 
in Ob~Cl:vil1g thco (,OVCI'. both high nlHl ]0\\'. is tlle probable el'ologiral 
deYl'lopllll'l;t of till' sill'. Sl1l'~l! 1'('11(18 ('Hn h~' dl't('I'lIlined by weigh\llg 
the pl'l'sen t OYl'l'stOI',Y ((,0111 POSIt 1011 nllll <1t'11sl t~\') • pl'esen t repl'O(\ ud I011 

(eol1lP9sition and density), lUlll so\1 ('oll(litiollsas against. past ('oYel' • 
Ilnd SOIl tl'Nlhnent (blll'lllllg, Jog-gll1g. ('((0.), amI compHrll1g the n'­
suitS' with kllown c('ologienJ ';;lIel't~:4';;i()ll:-:. The main adytll1tngc of t'01l­
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sidel'ing' the Qcological status of It ;,;ite is that it pl'esents furthel' .in­
formatIOn upon which to assign plnnting priorities lind to juc1gcfutul'e 
release londs. . 

In the Lnko Stutes most upland fOl'estec1 U1'NIS are in some sbwe of 
development toward either the whit(' spl'llce-l>nlsam fil' or the nOl'thel'1l 
hal'dwood-hc1111od\: clil1lIlxl's. The fonl)l'l' is the climax of tho colder 
11101'0 northerly tll'NIS, the hUe!' of the HI'CHS of l'l'1atively milder cli ­
mllte. In Plu~t of the Lake Rtates thel'o is It trllllsition' between tho 
two climaxes when'ln slll'eie::; of Loth nrc 1'(·pI·cscntctl. 

The species (H'(linal'i y making- lip tlw 110rtht'I'11 lU\l'(l,wood-hcl1lloek 
dimllx are SligHI' maple, yc'lIow 1>il'('h, basswood, bCN'h, Ilnd 110111\oek. 
ThcI'e is some vnrinlion within tlw H'g-ion, howc\,ol'. In :Minnesota, 
beet'lt and hcmloek n1'0 IIb~ellt. FaL'thl'l'to the ('ast these species eomo 
in"and yellow bi.l'eIl bel'olllt'!'l SOlllllwhnt l1Hll'C' pl'l)tnillent. . Beoch cloes 
not play It YCIT impol'tant Pliit in Hlis climax in the Lake States, 

:LUany :t'llet·o·t'H nfft'tt nil' (lI'Og-l'l'SS Hnd ralt'. of (leological succcssion, 
but pl'obably of most itllpo!'ta))('e arc soil conditions. As IL gencral 
rull', SU('('t'ssion may LlP l'XL)('c(('d to bc fal'!1H'sl; nd\'am'NI ancl to pro­
('eN1 tOWill'll the c'1illlnx 1lI0l'e l'l\[>idl\' on the bl'tte1' (fincI'-tcxtIlI'Nl) 
8oih. On tIlt' POOl"'l' stllHIX lands: hO"'C\'(,I', L)\'ogl'('ss tOWHl'd the 
elimux will ('01111110nly bt' so slow thnt it l'equit'cs Il'8S cO))8i(le1':l11011 in 
fOl'est management. 

SlIIWE\ ~IETHOJ)S 

TIlt' .illJ'OI'\Illltion l'equired for the intensivc SUL'\'ey will ol'(linl1l'ily 
be obtained by menns or n liM-plot smrey. The intensity of the !:.l\l' ­

w)" to b(' (\eeiliNlu pon by t ht' fOl't'stt'L' in cbargt', should bo detel'mined 
by the all10unt and L'l'linbility of information alrendy availablt', concli­
liolls on tllt' 'rt'oum!. ami whet h(ll' or not a l'omplcte ilwentory sm'\'ey is 
to be madt'. n Gl'n(ll'H Ily tIlt' p1'lll'tll'e will be to l'un t\\'o sl:ri ps through it 
forty, taking plots al :!,il,I,3, nllden'l',\' fiHh ('hain tl\el'ett:tlcr, Stock­
.illg tlnd eomposition of t])r O\'l'l'sI:OI'Y lHntl poirnlial mcreliautabi1ily 
of. nspt'll) shollld bl' t!Ikt'lt 011 1\ Olll'-!l'nt h-:It'l't' plot and of the low (ovor 
on It ntilnrl'(' plot, At [hest' point::; so.il sample'S shollid bo taken ilnd 
tlHl (It'p!]) to wall'l' Inbll' (J('t'('I'll\illl'(l by borillg ·wi(h tl soil auger down 
to G fllPt lpI'esl'lH'l' oi' WHIp:' Inbll' i:-; indit'IIt:t'(l by salul'tltod soil). 
\\,hl'l'l' a whill' g'l'llb ('Ollllt 1:, lll'l'PSS!lI'Y, holl's I.-foot: SqUI1I'l' and l-:l'oot 
dl'\'p should bt' dll!!.' e\'el'y ~ \'lltlins and till' lIulIIber o:l' gl'ubs cOllntt'd. 
TIll' l'('latin' nblllldllll(,(, of' slIlJwshol' hnn's, dePI') Or other potential 
plantatioll 1'IH'II1il'S should 1)(' 1\otl'(1. 

Thl' bulk oi' lhl'inI'OI'mal·ion gnthl'l'l'll shol1W be Sll<l\\'\1 on a 1I1ttp 
(pI'l'l'l'I'I'P(1 S(':dl', ~ i1Il'11l':-;~~ 1 III iIe) , ,\'h i('h shOll hl j nlii('at:e by nppl'O­
pL'intl' symbols: 

1. TIll' boundal'ies of n11 plnlltnh!(1 HI'rHS. 
2. Kind lInll d('\lsit..,. of (j\'l'I'stOl'\' alHllo\\' ('0\,('1', 


:3. Physit'n I l'l't1llll'l;S, slIl'h as l:(Hllb a nll t I'n i1s. (lton i1I:1I:.(t', swamps 

HltllIa!n's. dd!!es, 

·k Soi!-tl'Xt'lIl'(' ('lns~ tlml dl'plli to wnll'!' (allll', 
5. TI\l' bOUIl(hll'il's or [Irl"t1s ill whil'h gl'ubs 0('1'1\1' .il1 I1\OI'l' tllnn riO 

Pl'l'('C'nt of the slll1lplt> holl'S, ' 
n. TIll' l'1ll'l'i('s Hilt! ngll (,llI:-:i to b(1 pltlllt(I(], 
I, '('lip ni>ulldtllll'l' of l'ilws. if \l'hitl' pim' is 1'('l'Olnml'lllll'tl 1'01' pla1l(­

illg. 
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S.. Type of ground preparation and dil'ection of furrows or scalps 
(size also in case of latter). 

9. l\.reas affected by wind or water erosion. . • 
10. 1VilcUife andrecl'eati011ltl values, inclucling also potential dam­

age from deer, hares, or other animals. A.reas to be reserved for 
wildlife purJ?oses should be outlined on the map. r1j 

The techmque of making the field survey may vary a little according 
to local conditions. ])'01' instance, either a two-mn'1 or three-man crew 
may be used depending upon whether a complete inventory survey is 
being made. 'rhe c1istanees ma,y be chained out or paceel, depending • 
upon the nm.ount of control line a \·ailable. A staff compass should 
be nsed for running the line. 

Upon completion of the fielcl smwy it repod should be prepared that 
will show fOL' each of the next 4: or 5 years the exact areas to be planted, 
the acreage, the species and class or stock; method, direction, and spac­
ing of ground pl'epnrntioll; pl'esenee 01' absence of service roads neces­
sary for the distribution of men and trees, and the need for additional 
l'oads; and any other spec!!ll conditions that might affect the planting 
job. Reasons :for the cleeisiol1s made should be concisely stated. 
A.fter the initial Sllrvey. current SlU'veys should keep the information 
about 4: years ahead of the planting program. 

ANNUAL CHECK SURVEY 

Each yeal' a e1\(~ck survey should be made of the ureas to be planted 
the following season so as to determine whetl1er their classification 
should be changed. In some cases suflicient reproduction may have • 
come in to restock the stand l1atmally 01' to make a change necessary in 
choice of species 01' class of stock. Sometimes, too, adcUti.onal re­
search may have been made 01' experience gained that would make 
advisable some chiLnges in species, class of stock, 01' method of groul1cl 
preparation, Ot· eYen throw an nre:t into a nonplantable category. A 
special check should be made of the O"l'ub, snowshoe hare, 01' deer popu­
lation if the original SutTey showeer a heavy population, 01' iT nearby (, 
plantutions !'how serious, recent damage. 

A good size-up of the gl'llb population can be obtained by following 
the plow during furrowing to see how many grubs are turned up. ( 
However. since it might be advisable to refrain from furrowing areas ' 
badly infested 'with grubs, some sort of SUl'YCY should be made in 
advance on areas where the population appears to be heavy. The 
most intensive sllrvey will involve digging I-foot sqnare holes at 1-
Chitin intervaIs on strips .1; chains apart. At the forester's discretion 
less intensive surveys may be made. The same criteria in classifying 
the area :will be uRed as n h'eacly mentioned; i. e., areas in which more 
than 50 percent o:f the test holes c011tain grubs should not be planted 
jf they are 10 [tcres or more in ext('nt, or they should be planted with 
25 pel'cent more trees thnn Honnal if they are less than 10 acres in size. 

Briefly, the annllal check of the intensive survey should­
1. Check the applicability of tlw intensive survey and indicate 

C'hanges needed. 
2. ('lweI\: grub population where l1eccss:ny. 
:!. D(,tcl'mine po(C'ntial damag(' from snowshoe hares, deer, or othel' 

• 

H!lIHlttls. 
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4. Check effectiveness of any l'ibes eradication work that may lltwe 
been dOXle, and note evidences as to abundltl1ce of othor diseuses or 
jusect vests that may cause p1anbttioll loss or injury. 

5. Stake out, 01' otherwise plttinly mRrk, wildlife areas either befOl'e 
or after ground prepnl'ation. 

In a more extenslve way, except where debtiled gt'ub surveys are 
needed, the aulltllll check should coyer an of tho points looked for 
in the regulat' intensive survey. An experienced planting man b­
miliul' with local conditions could make such checks by merely truvel~ 
ing throllgh each area. A less expC!rienced IlHlIl would 111tve to rUll 
some strips and make some measllrements. 

Is Forest Planting Profitable? 

'rhe profitableness of planting, as of an.y business tmnslwtion, lies 
in tho difference between costs llnd l'etUl'ns. In the gl'owing of a 
timber crop there is one distinctive featllre, however, lllld that is 
111e long period over which the costs or inveAbnent must be carried 
before returns are realized, rrhe elements that Illllst be considered 
in the calCillation of profitableness M'e land value; cost of 1?lanting 
and after-care; annunl expense of fire protection, administratlOn, and 
taxes; ntuubet' of yetlI's to gl.'OW the crop; timber yield, and stumpage 
or wood value. Most of these factors vary with the conditions under 
which planting is done (37). It llas already beel) shown how the 
cost, of planting varies with the species, size, and nge of the trees 
planted; soil and COVet· conditions; and number of trees planted to 
the acre. Similarly, the variatiolls in taxes, eost of protection, and 
cost of after-cltre have been discussed. 

'Vith the exception that public agencies pay no tn,xes on the hmds 36 

and that private agencies need pay no direct protection costs, there is 
))0 dHference in the elements of cost as betweell public and pI·i ­
yate planting ill the Lake States. Howevet', from the standpoint 
of evaluating r()tnl'l1s, th(!t'(~ is considel'able difference, ",Vhereas the 
pl'ivnte opera tot' mnst. l'eckon his profits ahnost entirely on the basis 
of stumpage values 01' value of tIl(' wool1 pl'oduced, occasionally bol­
stered by some monetnry l'etm'n fl'om saleH of l'ecl'eational privileges, 
the public agencies must view the profitableness ot planting from [l 

much broadet angle. .Against the cost of planting, public agencies 
must weigh not only the direct value of wood products produced, but 
also sllch items as values of. wildlife, reel'cation, watershed protection, 
the restoration or a despoileclresollrce, st~lbilizntion of communities, 
and the general upbuilding of local, regional, and national wel­
fare. Furthermore, it must not be assumed that the cost of planting 
can or should be ('written off" when the first crop is Imrvested. Con­
sidel'll~ion mus~ be given to t1w,se\'et'1l11'0tatiolls, ~enemtions, or even 
centurws that It would take Nature to restore tIle resOllrce, und to 
the ditl'erence in pl'oducivity of the iLrea, I.'cstdting in the interim from 
planting or not planting. 

A large part of the reforestation job in the Lake States must be a 
public actiyity. This is SO becausl' of the great !u'ea 01\ t-h~ poorer sites 

3d The Fetlc1'll1 GO\'(\l'1lllll'nt nays the ('O\lntil'S 25 lll'l'Cent of the income of the 
national forests in Iil!u of the tuxe;; the~? might lulY!'! dpri\'l'd from private own, 
l'l'sliip Of tilt' laud. 'l'he ,State gOI'Cl'lllnents also pay the counties fixed slims 
per aere fOI' State-held land .fot' the Sl1me purpose. These payments might be 
cOllsldered as tuxes paid by the pubHe agencies, 
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that needs complete. l)1anting, Public agencies can "break even" on 
!iuch sites i private agencies us a mle canllOt. 

The Ilcceleratillg accumulation of compound interest over the long • 
period of years jn timber ~rowillg is pl'imar.ily l'csponsible tor the· 
l'ornparntiwly pOOl' econOlHlC sl~o,vjng 0:£ plantations that start with 
ba.re lane\. However, the plantmg of Inmls dt'luldecl by logging and 
lires is not 50 much n. bU5me::;s enterprise as it is the l'clmbilitation '1 
of n resource basic to the welfare of the region. Only public agen­
('ies CiUl make large iIH'estnlPJlts no\\' HI)ll expeet ('('tm'lIs-many of 
which are somewhat inUlllgibJc.-decades. generations, Ot' In'en -('en­
tudes in thefuturc, That tllis fad is becoming 1'l'cognized is evi- • 
denced by the inc'I'eltsl't[ ho\(ling of p\1blie lands (now oyer 20 mil­
llon aCt'es) aml the l'xpa1\ded pulllic planting pl'ogl'Hmin the Lake 
:itates. 

There is it fllrtlIN' fll'gllllWllt fol' public plantillg, ,,'hl'l'Cas the 
I,JI'.ivat(1 owner ('an 11I0:;t IJl'Qlitahly grow ti1l1bl'I' ill tl10 shOl'lcst period 
nccessary to produce> It l1lPl.'clHlHtable ('I'Op. I'll(' public owner can dcri\'c 
greatet' profit ·hom gl'owing timbN' OWt' n It.mgt'l' pel'iod or yeill'S fot' 
the procludiotl or highet' yi('lds, ltiglll'l' quality. and high('1' ndnes, 
It is only nndet' sLlch o\\,Ill'l'ship that tllis type 01' pl'odue!: is likely to 
be: produced on ally considerable :"('aleill thl~ Lake St ates. ' 

Thl'l'e al'e cel'tn in conditiolls Illtdl'l' whh'h pIn nti ng by pri \'Itl·l' owners 
in the Lake SUlh.'H ran be profitabll'. TIll' private' O\\'nl'l'S 'rho stand 
to bClwfit most fl'om fOt'est plal\ting in this Y('gion lU'l~ the pulp and 
papet' ('ompallies, p:u'tielllal'ly tll(;s(' who carl use pine pulpwood, 
'fIll'.}' lHn'elrll'gei nv('st1l1t'l1 tHi 11 t Iwit.' pIa 11 ts a11(1 are depclHlent entirely 
II pOll hllyj ng an ad(lqul1 tr wood ;,;U/IP Iy n\'tli laule, Sinre pl:tlltatiol1s •. 
for pulpwood production (':10\.)(.' handled 011 a t'elatiyely SllOl't rotation, 
and the (~ol\1panies Uu\ takt' tHlnlntllge or thinning~ and hnpl'ovement 
cuttings to inCl'eUHl' til(' yi('ld and maintain [l good gl'owth rate, they 
CUll seal'cl'l.}' afford .not (0 plant. ~[()I'l'On~I'. the puJp companies do 
Ilot need to make' n profit Oil the .stumpage pl'odlwrd since they make 
tlll'h: prolit on thc PI'()t\UdH or tl ll'it, milk .lu};t to hl'eak (','en so as 
to 111l\Ol'tize the' inwstlllpnt in tlte plantation is rnollgh. '7 

From the point of yip\\' of !ttl')!e ('ompanieswith a long life, whiel! 
all'l'ildy own ('oLl};idel'al.!le tmet" ot timlJPl' and cal'ry on l'('fol'estatioll 
('hiefly to lH'jng ;,;mall baN' al'('llS HlllI "holl's" in the stalHls into pl'O- " 
duetiol), :fol'rst plunting e\'ell of the saw-tilllbl'r ::;peeies earl be profit- \, 
able, Such opel'atol's' who obtain ani IlL'Olll('. 1'1'0111 the cutting of 
tirnbel' on their own Inn!b ('an pit)' thl' co:-t of planting by putting part 
of the \':due of thl' linlbel' that is ('lit bal'k into the i'o1.'('st-produ(·illg 
p:ut of the business, 

SmalllH'oLH.'I'ty owners nl'C Retting' out lllillly sI1lall plnniatioml ('''cl'Y 
year, although they do not t'xp('d to ltal'\'('st thr no]) thel1\sl'ln's, 
Tlte planting. may b(' a llWttl'l' of. P('I':;ollallntrl'e:-:t, 01' all ill\'t':ltm('nt 
for the ('1\ildren, 01' an improyement of the pl'OpNty aIHl its values, 
The la;,;t l \\'0 nee' sountl ('('onomie mot i \'l'S, tot' thl't't' i:{ no que::;tion but 
that :t piece of pt'opel'ty with a uiee gl'Ort' of young pille Limbet' has a 
higher salr mill(,' thall the same pl'Opl'lty willlOut the trees, On the 
otill'r hand, the ('ompany that· is lIsillg tinlhrl' as it raw product for a 
ll1anufacturing enterpri:il' and has a :;upply for only a :few years • 
:LllNld <':Hnl1ot be ('xpl'd('(l to il\\"t'st 1\(';1\"11), in phlnting a, (:I'OP that 
('an make sati;;fudol'Y ('('tUJ'lIS (J1I1y when ir j;; too late to prolong the 
Life of the enterprise, 
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It may be said that forest p]tmting in the. Lake. States does not 
l)l'omise profit fOl' the smaIl pri,'ate It'llldowner except under special 
conditions. but that from the long-time, broad point of view it can be 
profitable 'for public agencies and for pdyate owners such as pulp 
and papel' companies dependent lIpon nn adequute supply of wood for 
theil' continuecl operation, 

smllUAUY 

In the Lake. State;; region, whit-I! ellllJmces the States of Minnesota\ 
"\Yisconsin, and )1il'higan. there are about ~7 million aCrl'S of llon· 
resto('king 01' poody l'estoeked, ('ut-o\"(~l' and burned fOl'est lund. ot 
"'hieh about!) million tH'l'es will ha"e to be reforested if the. at'ea is to 
be restot'NI to yulualJI£' forest I!;ro\\'th in thel'easonably neal' future, 
An additional :r~·~ million a<:L'l;s or Huder'stocked voung stnnds could 
be .rnude ll1lwh InOl'£' produetin' by partial planting, 

'rhis bulletin, based primal'lly on the l'l':.:eal'eh and expel'ience of the 
Fniteu StntesFol'('st Sen'iee and supplemented by that of other public 
and pdvate agencies in the. region, has been [)l'cl)ared to pI'ovide. the 
best geneml guide 'ror the large-scale reforestation program required. 

..:\:-.; IL baekg-ronnd fot' l'ei'Ol'estation pL'acticp, there arc described 
briefly the. physical c:hurllcteL'isties of the region, including (1) the 
natul'al ,'egetation; (~) preci[litatiol1.l'ilngin~ :trom 20 to 35 inches 
pel' yNll', or whidl 5G pel'eent fans (luI'ing tile wat'm months i (3) 
temperature !'lilt! 1l\'Pl'ages ahout +l\l F. with l'eeor(\ed extremes of 
Ul" and -5l)o; (·h) the gt'owing season that vaL'les frolll 50 to 181 
days and (t\'el'agl':; flbout 1;30 days between )fay und September; 
(5) topogl't1ph,)' that is g-t'nem II.)' le\'e1 to rolling tllid cliarfl(;teristic of 
glaciated HI'eas; and (0) Foi\:; that \'tnT :trom droughty sand::; to stitf 
days, [lncllllueks and peats. 

HefOl'estutionin the Lake Stales region began with a planting that 
Was fini"hed in 1::-;7(; llNll' IInlle(lck, ,ris. Following this there were 
other intC'L'mittent plnnthlg-s, But l'Pgulnt' anlllutl l)lalltillgs tlid not 
!lpg-in llntil about UHO, :Ill(\ then only on a slIlall seale. Thereafter It 

l'athel' slow btlt stptldy inl'l'en:-p in pltlntin~ took plnec up to 1\););} when 
the eee and vi :.l.'l' t'!ill'l'gt'n('y pl'ogrtllllS gaYl' l'('fore:;tatioll an unpree­
l'dl'ntNl Splllt, Jr l·t'nelli'd a l'lilllaX in l!l:lO Wlll'll H,I.,()OO aeres ·wel'C 
planted. ,sin{'p thell ,'pfol'p;;tation has :;ull\'l'cd a deelillP, and espe­
dally sinec HU(), but Bl','eral thousand :teres arc still planted annually. 
By the end of lD+h a net tlt'ea of tLbout 1,40U,O[)() acres had been 
planted in till' l'('gioll. At that time the percents ot' VlIt'lOUS kinds of 
tl'(>(~$ planted wel'(~ asfolloWli: l't'd pille. ~l0.0; jaek pine, ·10:,; eastern 
whit£' pine. !},~; Othl'l' pi nt's. (l.a; whitt' sprl\C'e, ·Ll; other spruces, 1.4:; 
otllel' eonift'rs. OA; and hal't\I\'oot\s. 0,0. Out of all the trees planted 
through lDH, &H.n percent\H're seedling,.; and 11.1 pel'(:ent tl'ansplants. 

The job ahead-l'erOl'£'sting 12~~ million ileres-i:; n big one. IT 
done ill tl ~()-yeaL' pC·dOtl it wouM im'ob'e planting (illll,O(}(J acres pet' 
yellr, foul' times the PNlk rate of CCC planting in the Lake States, 
itncl It 2;::;0 pl'l'C'ellt ill'.'t'eMe in nIlI'M'I·.\, eapacity. ~ The progl'am would 
('ost u.;o million l\ollaL's at l))'(,\\"lIl' [lL'i('e:-:-presPl1t ('o:"ts would be sub, 
stantially higlwr-:lIHl pI'oYidc" ll;i, milliol\ man-months of wOl'k. As 
n basis fOl' plnllllin!! ihi" joh, ('stilllllip" an' jll'('S('lltec1 by bl'oad owner­
ship cla:-;:;('s nnd SP('('i('s a,; to th<' arras inllt'Pll of ('olllpll'te and partial 
planting fol' 1!3 ;:;eeliolls or tht~ Lake ::ltates, 



156 TECHNICAL BULLETIN 1010, U, S. DEp'r. OF AGRICULTURE 

In the s~lll'ch for It metho(1 eheap!'!" than pJanting. tlirect seedinO' hus 
been tried with u varipty of species and. several methods in the Lake 
Shltes since about, 11.>10. '1'he conclusion has been thttt direct seeding 
should be considereclllot as a substitute for planting but only to snp­
plement it llnd~r wry fuyorable conditions. Such direct seeding as is 
done should be eonfined to the JhICl"-textured soils or to sandy soils only 
whel'e the water table is high enough to pre\'cnt the sudace soil fl'om 
drvillcr out. ' 

" n
~L'he first inlporlant step in L't'(orestation is to <letel'1I1ine where to 

plant and then what :;1)(>('i(,:5 and {'las:'; of stork to plant. Uecommelldu­
tions arc mnde. ac('ording to o\,pn;toI'Y and groliIHI-to\'et: density, depth 
to water tubll\ and ::;oill('xttlL'e, Hnd spel'ifications IOt' suitable pInnting 
stock of variou:; s[>('ci('s al'(' gh'('II, It iF; important to lise not only the 
right speci~s. but also stock gl'own froll\ Sl'Nt of suitable origin, which 
usually means Jo('al origin. 
Th~ ehal'a('tel'.isties. t1~(>". n!~ti\'(' range •. 1I~t1nl type of stalHll and ~en­

eml :5ltes Oil wInch to plant· Jor the ::;petl('S l'l'('omtn(,IHl('d (Jack pIne, 
red pine, l'lIRtern whitl' pilH', white spru('(', bluek sprllce, tamtlrack, 
easterll cottollwood, whill' ash. ~rN'n a::;l1. Seotell pine, Xorwny spruce, 
and a few misccllalH'otls speel(':;) al'e (lp:-l'J'i1.lNI bri('fly. 

'rhe ndvlIntagps and {liSll(h'lllltagl't' or IlliXPlI plant.ill~ of two 01' marc 
spet:i('s are list'ed atHI 1'l':;Ult;-; of ::;ul'h plantings as ('onlparcd to pm'e 
plantings in the Lake ~tatl's an' (li;-;('t1::;:'l'(l. 

The next important stl'P ill n'[ol'l';;tatioll is to know how to plant. 
Thi" involYes lInderstandil)~ (1) the IH'Opt'r ('are and handling at 
phtnting stoe-k :from the tin1(> it i" lif\"('d in the nurset'Y to the time it is 
set out in the field. illelllding:;ueh it('m:; as pa('king, transporting, stor­
ing. lind }wl'ling-in; (~) 110\\- to [1r('pa)'(' the groul1l1 for planting, 
whetlwr by scalping, diskillg. OL' 1'111'1'0\\ illg-t1::;llHlly pmfel'l'ecl in the 
Luke Stntes; (:\) what Ilwlhods of plnlltin'g to use, whl'ther the slit ­
bal'-slit: or mttttoek-:·;Jit--('(lntp1'-hole. side-hol(', mound, or wedge; (4) 
how many trp(,s to plant pel' nel'(, 1'01' ditfl'rent speC'ies IInder varying 
('onditiol1s; and (J) ho\\' to ol'ganize:t planting operation. 

'YIU'1l to plant \lllt:,t lllso lll' (,HI'dully l'ol1siclered. Spring is gen­
('''nIl), tlw Iwst s(>a::;on in t 1\1' LaIn' I."itrlt(>s. hut fall has cN'tnin advantages 
ill :';0 III l' C!I:--l'S. '1'0 sonlf' (>xtl'nt the spring planting season can be 
('Xll'IlLipd by h()h1in~ (lOI'llHln[ sto('kin ('oltl stol'age (liP to 5 weeks TOI' 
pi 11(', -h \\'(,('1\:;-; :COl' wll it(' SJll'lI(,('). 

TIll' planting of a:;\)('\l and bl'llshlalHls to (,011\'(>1'( tll(,111 to more YUlll ­

nble. ('onifet'ol1s st:UJ( s 1>1'(,5('nl8 [l sp('cial p)'oblem in the J ...nke States. 
~tlldil's haye illdiratl'd (1) tltat ('OI\\'(,I's[on should b(, ('onfilled to al'eas 
('\I! 01.' 1>11)'11('(\ within tIll' pa:;t It) yelll's, t'spl'eially on the hcttct' soils, 
and to aSlwll not lfHH'C thun 10 j'(·('t high 011 good. soils ot' Hi feet on 
[l()()l'('I' soils; !:2) ja('k piJ)(', l'('d pillC', ('a::;tpL'n white piM, white spt'uce, 
lind po:,;sibly So)'\\,ay SI))'lI(,l', should be uSl·d (Ol' planting depending 
on tho soil: (;1) ~llll'\ly high-qllality plnlltil1~ sto('k should be used; 
H;) priOI' to planting. Ih(> O\'(·I'slol'.\- Illu:,t b(' OI)('I1Nl up and the COIll­
petition ·fl'omlow\-p!.!putt ion "(,III()\'cd; (;») tll(' ~oi I must be thol'oughly 
pl'epared; (li) tn'(';; sltolll<l ill' plnntl'tl clo:;l'ly (.~- by ,~- or 4- by 6-foot: 
~pacing); (7 J fl'Oll1 1 to ;, l()\\" 1'('leasps should b(' giY('11 the planted 
tl'('e:;; (tl) aIll't' t!tt'plfllltl'd tn'!',; :lr(',~ to;) fel't tall the n'llloval of the 
O\'l'l'st(,ll'Y should lll'gin, 1>1'('1'l'l'n1>ly ll('ing done in two 01' 1110l'e 
Opel'lltlOlls. 
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'Whore l1atUl'al conditions do not provide sulllcient food and sheJtol' 
fOl' wildlife, planting mny improve conditions. FOI' best results, suit­
able species of sturdy stock shoul<1 be. planted cart'fully in well-pre­
pared soil OIl sites to which th(>y an' well adapted. Adequate rdellse 
und protection should be given the ll'N~S Ilnd shl'ubs until they are able 
to maintain themselves.'I' 

• 
Trees Ilnd sht'ubs frequently (',tn b(' plnnted to ('ontrol soil el'osion, 

Good stock of suitable species a1\.(\ ctll'(,ful plnnting tN:hnique should 
be used, 

An importltnt point in lI(>ciding on Om feasibil ity of n!fores{ationis 
tho cost iJwolved. 'While co::;t wilt "Ill'.\' widely fot· ilHlividulll opera­
tions, preWltl' co:;ts on llll'ge planting jobs in the Lake. States averago 
$H> pel' tlCI'e fol' establh;llHH'lIt, $ [{l to 8Li \)(>1' nCI'ctol' 1l1a intenanee, 
probably 5 cents pel' aero [)l'l' yeal' EOI' lHkqual(' 111'0 protection, and 4 

. to ~O ('ents per IlC'l'e pClr year fot' taxI.':; 011 tht· land, 
})lantingma('ilill(>::; ha n~ been den·lojl<'ll by State ag(,llci('s in 'Viscon­

sin, Min1lesota, and .Mic'higan. and b,v pt'i\·ate. manufacturel's. Suit­
able chiefly fol' .lighl('r soils without too many obstl'lletions, sHch as 
stones, stumps, 01' lat:gc toots, tll(':;(' lllllehine::; make it possible to plant 
6,500 to 11,000 trces pet: tIllY with :2. 01' a-man Cl'ew:; at. savings of 30 
to 50 percent over hand plnnting on eompal'nble sil:(·s. 

• 
After plantations fI.re establi;.;h('(1. the job has ju:;t begun, because 

they must be maintfllncduntil yaltmble ('l'OPS are produC'l'(1. The plan­
tations must be protected from many (,ll('tni('s, chief of "'hieh in the 
Lake· States nre ('limatic conditions, fhe, animals, inseet:;, and diseases. 
'I'llI.' OCCUtTell{'e and conlt'ol of injut'il's front these. fac'torB is discussed, 
anel their l'elati "e importanee i:; :;ho,,"lI. 

Adequate stol'king of the pI ...ntntiOllS lHll::;t be maintained, Suceess 

• 

of planting, howeye'L., <1l'(lPIHls upon a t'ombination of slU'yinll, height 
growth, and dinnH't('t' growth. or "01 U llll'. Compared to natural stands, 
plantatioll:; lip to 30 ),l'ill.':; ill age (the limit or the dftla) hlwe poorer 
stoeking, l'Ilthel' sitnilHL' lH'ight (h~,·plllpl1lenL and oeU'<!l' diameter 
development. To mailltaillIHh'qlU\.t!' l{to('king and growth, fh(\ planta­

• 
tions llsually Heed Pl:'rio(iie l"('leas(' fl'om ('oillpetition, first 'from low 
shl'ubby Ql' IH'!'I.>Ht(·oUl{ gl'owth, later from oYl:'rtopping trees, and 
finally hOIll oth('1' plant('d tn'('s WllPll the stand has dos(>d in (thin­
ning). Uell'llSe ami thinning l'l'('ol1ltnendntions al'e made. and the 
pI'l nciples of j ucli('iollS })l'l1ning of sl')edl'd trN's arc gi ,'('no 

As a necessary l>n~b JOI' the ::;atisfal'(ory ('on<luet of It planting IH'O­
gnull, ('lll'el'llll'ecol'(\s-int'\u(\ing map;-;-shouhl bC' In'pt con('el'nin(r~i1e 
l'stablishment, l'osL alltl dp\,plol)lllC'l1t of eaeh plantation, Inl'o';mrt­
lion on plantation r1en'lopl11ent shOll Id be obtai.nedperiodieally, be­
ginning usually 1 year Idtl'l' plnntillg. Oil a systl'tnatic basis, sneil as 
from staked plots, line-plot sl1rn'ys. or ('t'\lising StllTeys, rhotogl'llphs 
are a ,'alliable part of the l'(ICOl'll. 

'Vhile thl:' smnlllnu<iownrr l'!llI quh'kly dptenninc 'what areas neecI 
planting and d('citil' w\lllt. W1H'1l. allll how to plant. OW\1C'I'5 of large 
tracts ne€'d ~onH' :lVstl'n1!lti(' llll'tit()(1 () f l'('('onlutls:;an('C' to obtain the 

• 
basic information 'fol' planning [Iwli' l'PfOl'C'statioll pl'ograms ,,('yeral 
YNlrs in adV:tllN'. Therp a\,(' tw() phOSl'S () f rt'<'onna i:;;;u11('t': (I) Extell­
:;j"c 1:iLll'yeys thilt HnSWl'i' till' ql\('stioll.tO plant Ol' not to plant; aud 
(2) intel\si,'c suneys thnt allSWet· the questions, what alHl how to 
plant. :l\l!lking these $unreys involves an understanding and cOllsic1em­
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tion of most Ot th~ information in til(' predolls sections of the bulletin, 

Dt'tltils of both types of SUl'\'(~ys are g-i \'en, •... 


The profitnblen('ss of planting, which should b~ weighed befol'(l em­
barkinrT on. ILll)' large program, lips in the eli tr('I,'l'nce between costs and 
!.'('turn;' Under Lttke States cOll(litions. it is believNl thllt the small 
private ownN' cannot consider lOL'est planti ng it profitable enterprise 'r:! 
l'xeept 1I1ldl't, lI11nsualLyfn\'o!'abll' ('il'eum~t:in('es, He must r~ckoll 
his profHs almost entirC'ly OJl the basi:; of stumpage values pl'odueed, 
with occm,ional !ldditionall't,tlll'n~ :hom the sale of recreational pl'i,'i ­
leges, ele, 

On tht' other hand. tIl(' pulp and papeL' ('oll1panips ('nil wpll afrord to 
plant becaust' tiH.',\' lun'l' IUl'gl' im'pstnwnts in tlll'it' plants dependent 
entirC'h- u[lon Imdng- an adNtt1atl' wood supply nnlilable, ean ha.ndlc 
tllt'it' lilantalioll:- Oil I'pluth'l'ly :;ltOl't l'otation:; fol' pulpwood produc­
tion and takC' ad\'llnlngl.' of thinning:; aIHI impt'o\'l'lllcnt cutting..,; to 
illt'I'C'H~(, tIll' "h'hl alld IllHintnin a uowl !!1'()\\,lh rat(" nml do not Ill'Nl 
10 mnkl' fL limlit on tI\(' :;llllllpng'\.\ PI'O~llll'l'd since 111(>,)' make tllPit' 
Pl'O{i(:; on th(> Pl'o(llll'ls of theiL'will,." 

J.>ublk ag-l'l\('ip:; mu:->! \'.it'\\' (hpi!' I'l'!:lll'n 1'1'0111 11, mll('h bl'ondel' angle, 
TIH'Y lI1u:;t ('ollsi(\('l' not 0111," tltt' h\('ollll' fl'OIll tltC' "'oml pl'oduds pro­
duced. but also RlIl'h ntillez' Hz' wi Itllil'l'. l'C'l'L'pation, watt'!'shed protce­
tion, tIll' I'e~tol'ation or It dl':->poill'd l'p:->ou)'('l',stallilizntiol1 of cOlllllluni­
tip.;, ttnll tl.lt' ~('IH'l,tll upllllil<ling of I()('al. I'('gioll.al,. and national 
wl'lfal'e, In H((ditioll, tlH'Y lH'pd no( "\\'I'il(' otl'" the ('ost or planting 
WIH'1l tile Jirst (,l'Oll is hUI'\'p:-tl'd, hilt ('Hn distl'ibute it over s("'el'ul 
rotatiolls, TIll'V ('un abo ('oll:;idl'l' tlH' dit!'l'l'l'n('{' in pl'oduC'th'itv of 
the planted Hl'(·tl O\'(,l' whitt it wonhllm \'l' bpPIl had nut lIl:all'estoci-ing • 
b('('1l deppnded upon, Fl'0l11 Ilw public ~tall(lpojnt, l'l'fol'C'station iu 
the Lake :-itnt(·~ eHn bp a IH'ofitubh' Pntl'I'prise, and beeHlIs{' of C'on(li­
tiOIlS, it must be lurgC'ly a pulllie adh,lty, 

• 
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19!!tl. ,\ X~:W ~fJ:;X.\t'I~ 'ro S('U'j'('LL A;\IJ ;IA('K I'r:·m. JOIII'. FOl'cstl·y 27: 

H21-/>2,1. 
AXUICItSOX, n. P. 

19-17. 	 SAItA1\)llA S.l'lTn.~;lIt'G l:\J { Itt' 10 l'lSI':, JOllI', l~('on, Ent. ,I(l: 26-33, 
Iillls. 

• 
BAKICll. n. 1'. 

1008. X,\TI\'E AXO l'I,AXTE:Il TI~llll\1I o~' 1011'.\. 1,;,~. D('l)(·, oe Agl·., Forest 
S('l'\'j('t' ('ir. liH, ~·I liP.• 111m;• 

(\I) BAxn:ll, U, Y. 
10:31. 	 llf:n;r,I)I'~\IE~'l' .\~D ::;I'('t'i::::;::;l0~ 01-' FOJt~:s'r ~TXGr "~ll IlISEAS~;S 1X FOIl­

EST PI.AXTATIOXS, ~lkll. l'nh.. S('ilQol 1i'Il\'('iiU'\' nnd ('onser\,ution
('ir. 1, -l;i pp" iilus. • 

(lO} 
11).13. l'oI'rHOI.OG\· JXVOIm::'l' l'IL\('1'ln:. U11'1 PD., iilus. Nl'\\' YOrk and 

Loudon, 
(ll} BIlO\\,X, U. ?II., ,\~ll (lgnllIKl.\:-;1Z, ::;. H. 

lO;H. \'\)[.t·~rE, YI}:LD, AXil S,['",,!) 'I'AIlr.~:S ~'()II '1'Il~;~~ SI'I,('n;s IX Tilt: LAKE. 
STATES. ~1inn ...:\gr. Expt. Stu. TN'h. Bul. ~O, 201'1 PI1., ill.lIs. 

(12) 	Bl'Tl'm:n, ,1. \\'. 
lO·I!), lllOl.Oal('AI.. ,\:'\U ~X'Ol,(lGH'AL sn'DIES ox SO~n;I.El'IlJOl'TEJtOl:S nUI1 

AXil SHOOT ]);SI':('1'1{ (W .Ml'K l'Ixe. 51. pp" ilins, (Ullpublishedt mllst£'l' of: sC'iplIl'(> lhe,sis. COllY Oil file, Unil'Pl'Sity of i'llilluesotn, 
i'liinnenpolis] 

(13) Cm;YXEY, E. G. 
WH1. 	 TIl~~~; l'J.AX'rlXG IX ~ll~N~;SO'l·.\. "lillll. l'niY., ,AgoI'. Ext. Silcr, Bill, 

10, R pp" lllus. 
(H) ('llITTEXDEX. A. K. 

1921. lWllEST l'L\XTI:-!a IX ~[JCIIlG..\!'\, "1il-h. Agr. EXDt. SlIl, ~P('('. Bill. 
103, 10 pp., III LIS. 

(15) CLIXE, A, e., ."No. i'lL\(.'ALONEY, H • .r. 
1031. 	,\ ~IETnOD OF IlECt.ADIlXG SEn:IlELY WEE\'ILEll WlUTE PI~E PI..\:\TA­

TIO)!S. :llass, FOI'('str~' Assoc. Bu1. 1G2, ]2 pp., ill us. 
(16) 	- .+ND FLETCIlEIt, E. n. 

192R. 1'lt!';\,[;\G ron 1'llOFlT ,\$ \PI'UEll TO E.\STEIt~ ,,"UlTE 1'1:\1" Han-n.rd 
l,'orpst and )lnsl';. ·l"m·('s(l'y ""ssoe. .2:\ pp.• ilills. 

Ojl ('QOK, n. B., ,\~J) Hom;sox. S, l~. 

• 
1111;;. "ArtYIX(J HAilE ."Xl) FOIl~;ST :H·(TE-""IOX. E~'ology 20; -loo-ItO, illus, 

lIS) D,\Y, ~r. "T. 
H)·H!, S'iOW ILUIAGE TO CO:\,IFEH 1'(..,Yf ,\TW:-iS, ;\Ii('h. ;\gr. Expt, Stn. 

Quart. Bnl. 23: 07·-!N. 
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Eyu£, F, H., • .\NO L~:B.\ltIIOS, n, K. 
1044. ],[,\NA(l£~H:N'r Ot' ;JAOK ('Ui~; S'rMWS IN 'rim I.AK~: S1'AT!':!:>. U. S. 

DI:Pt. of Agr. '1\'('h. Bill. 803, U(, pp., llllls. 
(20) 	 b'.\lItCIIII.D, b'. H" ANII ASSO('lNI"~S 

1{)3;). FOIt£S,~ '1',\X'\'1'ION IX 'rll~: ll,s'ITIW STNms. U. S. Dept. A/;r. Misc. 
PII\). 21.8, US! l'P" IIIlIs. 

(2t) 	.l!'IUENII, R. B. 
If)31. TIt~: f:l'UOI'~;AN ['l,s'~~ SIIOI),I' ~l(rrlL IX Itf;U I.'l,:.(t: l'I.A,s"l'NI'lONS. JO\ll" '•.

!"oreSll'\, !!tl: 55hi;J(j. 

GUAIIA~I, S. A. • 


;W:W, IIIO.I.OOY .\NIl ('ONTI:OI. 01' '!'In: \1'LU'n:·l'ls~: w~:~;\,lI" .I'ISSOUf:S S'I'UOIII 

l't:eK. :\. Y. cC'ol'lIt'111 .Agl'. Expt. Sw. Hul, 'I.!!). ~t~ pp" lilliS, 


10:15. 	 'nn: Sl'ILlTI'; 1I\'Il\\"OIl~[ ON )llCIIWAN I'I,s't:. MI('h. UI\IYPI'~lty, Schuol 
o( 1"(lI'\'sll')' nnd ('O!lSl'r\'fltloll Bill. ti, un PIl., II illS, 

GII.\N((f;, W. B. 
ll)~{j, f't$Ii)SU \I'II,IlI.IFF. IX wlxn:u.. ll. S, nl'lll. Agr. Jo'UI'III('I'S' BIli. 1;f;:~. 

20 PIl., HillS. 
GUUI~XHA(It:X, n. ll .. HmEu, .\, ,I., ,\NII HWH.\IWS, C •. A. 

lO,/'j. IIl'UN III.WIIT (W .I.\{'I~ ,\XIl Ut:1l I'I:-:t; FOI,I,OIl'IN(l SI·l'I·I'r.~; lNsf:o:r AT­

'I'M'le. l.'hytoIllltholo;:y:n: ir.i 77!.!, illlIs. 
I:!U) H.\NSIIltOl'O II, ,I. H. 

10aU. '1'.Jlt: 'I'Y,III'ANIS C.\;\,IU;II (W II~;(J I'INI';, '(lIll' L1uil't'rSlI.y, Sehool FOI" 
('slI'Y Bill. 4a, uS Il(l., illll:;. 

(!!iJ HANSt:S, ~P. S. 
W2i. FOllt::n' I'I.,IXTINO t:Xl't;ItI~If:;\,,[,S IX ~IIXN~:S()TA. ~1I1l11. Agr.l<Jx[lt. Stn. 

Uul. :!as, :t! pp.• ill\1s, 
HoIItltlXn'I'ON, (', L.. HIII':'iflt, \\', II., .\1\.11 \\·II.[)~;,~. A. 

10-14. HOW 1..\]U:f. IS 1'lIf. ;JIJII OF nt:Fom;ST,\T1UN IX 1,'lRCONSI;\'? "'1;;. ('(111 0 

~(>I'\" n\11. II (n l ; II "1 l. 
H,\ WI,EY, H. (", ;\1\11 C'I~.\I'L'I R. 'J', 

war., ,1!t'm,'H'I.I!. l'IIt'XlNI. IX l'ONlt'EIttWS I'I."IYI';I·I'WNS, Yule Uni\'., 
S('\wol J.'IlI'!.'stry Bill. an, :IU JlP" llIus. 


TlImllt:II'I', P. A, 

lIl:!:!, U1tOWTIl IW 1I.\UIlWDOIl ·tm:..:;;. ,I S\'ltn;y In' "II~: OItOW'l'1l 'IN A ,I .. • 

Yt1,\It,OI,1l ;\It110ItETI')[ AT '1'11£ )111'11 mAN NJltIcur..rmtAI. COI.u:m;. 
.~I it'h .\gr. I~X[lt. Sta, QUIII't. Bul. Ci: Sl· sa, 

HI:!;\' SANI) 1I1.(l\\' 1'I.,\'iTlXti. ~Il('h, Agr. BXi)!. SUI, QUIII't. Hili. (): lOB-WIl. 

I:):!) 11l,UIlt:lt't" P. A,


lIt!,I. 8.\;-;11 IIlIJm: ['ltOllet'ES 1'.\I.\'.\IlI,t: ,'HLHt:lt, wt:sn:u,:.( "","I.loOW l'INf: ANII 

~:.\l'; nm:-i' W Hill, l'INt: ,\m; ~I Al" INO 'I'll t: ~!oS'I' S.\'I'ISh'A(''I'OItY <HIOW'J'II • 

•\Iit'h. Agr .. i';xpL ~tll. QUlIrt. Bul. (;: 177-lS0, 

1:1:1) 1I0SLE\',:\, W. 
100lS. 	W(lOU' 1'1.1-;'('1'; ('.;;Kn 11\: WILhI.H'I'! lX '1'[[1' XOII'l'IIICASTEItN UNln:u 

,,\'."\'(I-S. :! r., !II,,;;. [I'II)1uhlisIH'<i doc'to!' oC philosophy thesis, 
1'(11), Oil fill' t~lIi\'!'I'~it.y (If ~Ii('higan, ,\nll Al'hol',l •r:Hj ,I ((HlI), E. ~,. t:r A .. 


UH!l. A In:j.'our !Ie; .l'ltBI.I,\II;\"IIt" IJllwn' H"t:III:-i'(J Hn~IIII,S IIX SII.VleUflJ'Ullt; 

I (l~I~1 n'n:I'; OF WIS('ONHI:N.('I'I'fll )III'I.IIU.IN :-;t:('J'IOX SOCI~;rY Ot.' 
.\.~n;ItI(',\;\' t'out;,n"lIs. 11. 1111. [l'(,OI'CHS(>t1,j 

I :1iI1 I{EU()(al. R. ~. 
IHOi. FORt;S!' l'I..\:'>1')XIl IX II.I.IN()IS, U,~. D('PI, J\~I'" !1'OJ'('St Scr\'i('c Cil'. 

';1, !{!! PI).. llillS, 
t:ll'j KESEl'" W. II,

lVli. ItEI'OI\l' (W CCOQl'Kr Fl)ltI',ST I~Xl't;ltI~n~Nr S!',\TIOX, ~lillII, Agl'.Expt, 
~tfl, lIul. 111\1, IH )111" IIlIlS, 

(ai) KrrntElm:••/" JII. 
I!):!\). mUIc.S'I~ l'I..\:-1 .... :,\lj 1:-1 TIn; I.,\ K~; ST.\n:s. 1;. S. D('pt. ",\gl', But 140;, 

I:>i PP.. Illus. 
t 3k) KOIlItA:o.OI·,~. 1'. 

lUaU. ~:X.\~[\NATI(l':'; .1,,1) ,\NA!.YSIS ow tOllt:ST I'I.00X'I'''''I'IONS, Stille Exporl· 
111('11 til I lllst! I lit!' (lll' I"()('('~t ~1:lnIlI>ClIIl'lIt a nli \YoO(I Ind\lstrie~. 
Tl'nnSnrliolls of Jo'O!'l,;;t: Hrsrnl'('h S: 1,"102. I.eningrad. (In 
(t\l~:;lulI.. Pnill'd Stnl!.'s [i'or('st Ser\'kc 'l'rnnslntlon NQ. :121.) • 
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(39l Lk:BAlt1tO~j U. K., Fox, G., ,"~Ll f;\1.rrIH:. H. H., ;rlt. 
1!)3t\, 'rl\t: B~'FIWI' o~' SI::"\SO~ (W I·L.\:-;'r[~U X'i II O'I'\Igttt',w'rolts 0;:'; 1,.\lUS SUit­

"1\'.\1. Oh' 1:'OltI':S'1' l'I.A;\'·l.\·I'\O~S. ;TO\ll', 1"Ol'('stl'Y ao: 12U-l:nr,. 
(40) 	 ~L\C'AL.O;\'I",~, n .. J, 

1U·la. 'Cl1E wurn:-1'r:.;& \\,1::1';\,11" r,~. D('lJt, Ag'\ Cil', 22l, 31 lJjl" illm;, 
'•. 	

161 

(41) 	 l\IcA'n:l':, \y, r" 
11):10, llIl0l.'1'S OP 1'1:"\:-\'rs ".\I,U.\l\U: ~'Olt WII.Ul.u·g \:'I'U.1l1,\TIO:'; .\:-\l\gU()fHoX 

('Q:"'rl\or~ e.~, Dl'llt. ~\).:l', Cir, -n2, lJ !I[,,, llIus. 
l\l"ISSUItOW, D, K. '''', 

U)3!), ~W(1m Ulloel' l'\,A:\1'IXG 0:'; 'J'HE SI('W,t;'" :-IAnllX,\I, FOlmS'I'. ;rUlII'. 
E'ol'('til:lT ;n: ~;j3--~;:;;:;. 

(43) 	)b;(lls :\'J5. H. U. 
1\)3(:. I'SI;-.:n SO/J,-UIXH!:'Wt I'I..\;':'I'S TO Ut;CI.ADI (WI.I,lt;s 1;>( TlI*, S<HJ'I'lC. l'. S, 

Dl'l't••\g'l', F~II'lIlt"'H' Bul. lOH7, 17 V(I" 11111>;, 
MUJlloeu, .1. (", ANn l\IOItTO~, ,I, N, 

IIJ:lS. HKI'.U b,Ul.\U/'; STt'UY l'I,OTS IS 1'~:X""\'I"\..\xr.\, PH, Dept. l<'!)l'est$ and 
W/lI('I':; 8('1'\', l ..(·tt('['!): h:-t-17-1, lllu:>. 

(4;]) )Ior(~~y, H, «'. 
IH:lii. A :st'('CK:;;8 rSlmx Hltt 'wesu Fom:sr l'r•.\ST.\,'t'toSs, Nurtlwns(l'nl 

1'\I\'('l't I'!~vt. ~t:l, 'l'N·h. Noll' lH, :{ 11[1., \lI1';;. (I't(l~·l'S:W(\ •.1 
(·Hi) ~1t'X(:U:H, '1'. 'I'" ,\:"1) )lllJtltIS. W. n. 

W:l<l, t:i:O\l'TIl IW UOl'GI,,\S \"tIt 'na·;~;" OF K:';lI\\',\ :-I,,·:n S(ll\II(·I~. U, R. Ill'llt, 
.\;':1'. '('p\'h. /luI. ;;:17, ·10 lIl1" \litis. 

(4T) X"'['IOX.\I, nl·:SOl·H('~~" PI_\X;>; l:-\O lI\I.\ltll. 1..\;\0 ('O~IM['t'Tt:I::. 
l!l-l:!. \'1.:111.1(' \\'OI.:Ki; .~S\I Itl·lt.\l. 1..\:\11 l'S~:. WUII]!, 

(·[8) 1'AU1" B. 11. 
lllaS, 	K:\OlS IX SI':(~u'\\).(moW'11l I'I'\\': .\'ill llH: (II·:SlIt.\III1.1T)" OJ~ jljtUXJSo. 

C,~, DPllt. A!;l'. :\lISl'. I'ub, alii, ao JIll" illl)". 

• 
(49) \'£:11:80;-1, n. 1\, 

W:!2, (,OX'I'IIOI. IW 'nn: w!lIn: \'j,\t; WEEnl. II, F()It~;S'l' ~1.\:';.\(lI::~ll::N'I·. Ulil" 
Ylll'll l~orl'st HilI. 0, ,12 Pll,. illus. 

(;:ill) 
In:t!. I'ji,:Lb lH)oX III' IJESI'IlI'('flH. FOHhsr ["'SECTS. K\'IIII(llil'C Vn!l(',\' Peo­

!i'NIH' .\SSII, WId )llllJlt' 1·'"I't'l't :-;\'I:I'i~(" 2-1 PII., 11lllK, 
Hv~;, E, I. 

IU;";!. l'(lJt~;''''T SOil". Til" II,ISIS (W HJ(CI';,,-r ~t.\SAm;,\«o;"i'I', LHk~' Stllt('S Il'orest 
I·;xpt. ~tll. H W,. ill11K. II'ro(·{'s,wd.1 

(,j!,!) Henor,F, I', O. 
W;{,j. 'JIm: HIS\'()IIY \iF FOILES',' 1'1.,\:'\'1'1;>;0 1'\ Till': L,\I{I': Sl'A'rES, MlUII, COli­

Sl'I"Y" :!H: l!!--la, !!:~~ ..:!~,~ 
\;)31

) 1\J:.n. LE"l:lOX>; ~'H\l~1 ",\S l' ~'onE,,1' 1'.I .. \,(,I'I:'ili 1,\ '1'111, I.A Kt: Sl.\'t'gS, .lout, 
F\u,'pstl1r :t:;: 7:!-7tt 

154,) 
wax. 1l1.\(;:'iolltXIl J'f~\N I"\T\U~ )101\T,\L1TY. )Ii('h, .\('11(\. Fie i., Art,;, illlt! 

J..(.'!tl'I'S Ihl}ll'r:; :I:J: !{:\a ·:i:~~. illtl:;, 
((i;)j 

(;)li) 
1!l.js, llYllItJII J'ON.\1l J'L\,\l'L'\!j IX Tllt: L\1{g H'J'.\'ms. J,nke S[;!tNl Fot'('st 

Expl', XIII,. Sw. hIp!'!' H. 17 PV. [PrO('PSSl'tI., 
lii7} ..\:'\n Gt:\,OHKI.\STY., K H. 

1!l:~;;, SEWI.l:'WS Olt TIl,\:>SI'U'\TS~ ,TOIII'.lt'ol'l'stry ;la: 1I7!1.. HS-I, 

l!H~. l~n'll/n"\X{,f: O~' ItEIl 1'1.'\1'; SI:,I':11 SOI·I(lI~. ~\!(', AuWr, 1~'01'(';;t('t's Proc. 
1!1-I7: ij,q..;l!lS, i !Ius, 

l!HH. ('Olen'p!.\I'; l'I:~:n;m;;~c~;:-; [S ['{,\f: 1'r.":\'I'A'l'fOXS. ,10111'. 1"01'.47: 207:'" 
!!UU. illtls, 

(GOI 

• 
HHH, TIn: IlE!·om,;fiT,\1'tO:-: ,lOll l:'\ 11lK 1,.\"" S'I'.\'I'I-:'-';'-""\ ;\~;W ~;ST\l(Xn;, 

Lnl,,· Stn(('s (-'()J'Pl'( F:xpl. sw. I'n\wl' -I, !l !Ill, [L'I'\)('(';;seil.l 
({lI) Ut;'GOt.£s, .\. (: .. "XII A.\MOlll" 'I:. L, 

W-IO. GIL\"S\lOl'l'~;HS A;\\) TIIElIt CO;\-rHOL. )lilll1, Cui,·, A:':I" Ext', S]lec • 
nul. 1!)·I. 1\1 I'll.. 111m" 

)';771)44 -ilO-·]l 
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(02) 	 SI;;(;ltgS'1\ R 
lU2!!. nmES'l' 1'1...\~Tr;\'Q. ~:;n'AIILISH[l'iU 'l'ln; l'f••\S'r.\'I'IOS, Ohio J\!,()', BXllt. 

Stll, "lolltlJly 11111. 7(0&10): H·1-1t11. 
({)3) Sl:l'lll':S1',1.1. l'. 

1U4-1, 1),\M,\GE TO l:l-:lI l'[:-:I~ A:,w ,nt'K l'lNt; l~ 'l'lU~ 1~\Kl': STA'ms IIY 'l'll~~ 
6,\11,\'1'00.\ SI'I'l"l'l,}: IIU\I, Jlml'. gCOII. gilt, 8i: .147-.1·18, 

(0-1) Sf;l'ON, B. ~l'. 
1!)2U. 	l~ln:s ())~ n,\~[~: ,\~Dr,\r.S, V. l\', SQl'lltm:I,S, u,\llllrrS, Mt~(.\nlLI.O, AN)) 

OI'OSsnf. In·m] llll" Illus. ~\'\\' 1'01'1" 
(ll;'I) SHlltI',I;;Y, H, L,

:wai. /llHEt''J' :;J..I';OI:\(} IX Til/:: L.\1'I:: STA'm.5••10\11', b~or('stIT a5: :H!)~3Si. 
(UU) 

11)·11. m:/'i'fUlU:,\!l eOXIFl-:ltS J'O "SI'~:X r.,\$1J1i IX '1'1\1:: [.'\K~: 8'1'.\'1'1'::;. U, S, 
D"Pt, ,\l-:l', 'fedl, Bul. 'W:l, au (\!)., illns. 

(un SmTll, nt. B" .1 It. 
Ill,HI, ~I,\t'U1:-;~; TItF:f: I'L,\" '\'1.,(;. D2 Ill), PIIlS~N' of Fon'stl'~' lll(!sis un tHe 

lit Ullil·\!rliit~· lit' '" l('hlgllll. 1'I·oceSSl'(I.) 
(US) };('.\t'IJH:'\C;, 1'., ,pm H.\ '\SllHOl'lm, .1, H. 

lila:!, ~'I:()X .\II·IJ.l'~!. ~'{HII''l'\I:-; I.\j.:, 'lIn; s\\'~;~::n"Elt:-; III,urn:lt !t~:s'r Ill' l'1'I'Oir 
PINt;S. ll, H,lh·(It. AgI', Clt-. 21i,:n [lP" IUns, 

«lUJ 81'('IUt, H. 1I••.\:'\1) flm:,II, H. H. 
1!l·IJ, (,O~II'ItESSIO:-.' \I'lIn!l I:,\" \\'I"t-:I'tLl':U ;\(JlI'I'lU;lt.:o! \\,lll'm 1'1Sg, JOIII', l!'OI' ­

PS\ 1'~' :m: 100:i-1000, II hIS. 
nO) SI'I,:n::-; s, I{. O. 

l\1a1. \\'1).11111<1-: CIIXSEIt\,\·flo." TIIH(ll'<llf~:ItOSION ('0\"1'1101, IS '1'11'1-: l'ml!~[QX1'. 
('. S. nt'pt. Ag'l'. h'1ll'll\l'I'~' 13u1. 1i8H, !.!;) 1l(l" IHllS. 

(71l Hn;n:;\s. 'I" 11, 
11).1,1. r:1l1t~;S't' rm:f:S A:\() l'iHlt\~llS. wn.Vt. Wll~:H1':, lIllW '1'0 l·I.A:O;'['. ~Ilt-h. 

~tnH\ {'ot. 1'~xL Bul. :W·I, l~ Il\l.,lllUl\. 
(7:! I - -, '_e .~:"'\ II J:1,lJ" L. I,), 

U/-IJ.•\lfl'IIl(l,\;'\' S'f.\'n; ('()f,l.I';(H' m,l101IlCSTNl'OII, Mlell . .\101" Expi. Stn, Quart. 
Hul. :!S: 1 ,I, illUH, 

(7a) ;''\'Ill':t'Kl':l ~:u, .1. II. 
lV·t\{, TlU: GH\l\"T!l Ok' ql\' KIX{l ASI'~:X AS .U'I'EC'TIW UY liou. I'ltQrlnt'l'ms AX» 

t'lltlo:. ;rOIlI',1!'OI·('stl'Y ,10: 72i-i:!i, iIlus. 
(7·11 -~-,.~~ .\NIl Hl'.\ll', A. W. 

Ill·10, SI·('('!isl\H'r. nlIIE("I' ,n:/,;mso OF NOllTlH711N (,O:-lU'lmS 0:-\ 811.\1,1.0W­
W\l'~;lt'I'\I\\l': ,\HEM;. ;rUUI', ,l"()l"'sll'~' ;{s: ~72-mi, illus. 

(in) ----'••\'I;1I LllIS'l'!t(lll, n. A. 
1\J.I:!, H'()I,\J\iH'.lf. ~',\l'roIlS 1;'\I>'I,l'g'\Tr~(l ItHOUES'I'.VrIOS IN NlillTlI"ltN WIS­

CO:';SIN. J.:('ol, ~lnllOg'. 12: 1!H-212, ill US, 
(70) --"'-" .\;-'0 .LDtsnHl~I. Il, A. 

l!H!.! • 	.\ sl'n: \'I,,\SSIH\'.\'!'IOX ~'()jt 1\~:fOl(('.ST.\TIOX 0:'\ 'I'Ul.; N.\'I'IO:>IAI, FOltF.s'rS 
lib· I\'IS(,O:';SI--:, ,lo1ll'. !"Ol'PS!I'Y ,10: :l(JS-3I;l. 

(ii) 	--- ,,:-II) l1l'uoU-, 1',0,
:W·I\.l. wl:\"n:n I:'>',IL'II" ,\:'\"u Ii~:f'lln:rn' OP ('o;-.'!n:lIs IN 'rln: 1'1'1'Im ~f1l1\\,I'Sl'. 

Lllkl' ;,1I1H'/i !,'Ill',',;l gxpt. ::;ta" HI:i. l'nlwl' lB, 20 Pl1, [L'\'OC(,SSNL] 
{iSI SWl.fT, K 

1(),W. W1S('OX!iI:,\·'S 110:11 lJ;\~IA(iB TO 1-'()1l~:ST H"I'II11IHJ("I'IO:X SI'lt\'I~Y-1-'1NAI, 
1a-:l'OIn\ "'i;;. ('OIIS!.'I'I·, D.'pt, Pub, :Hi. 2,1 1111.. filllS, 

('j!)) 'l'1I.I.lJT;;U\:, C, H. 
1\113. 	 ~,\lII~s'r l'I.,\:'\'n!';1i I\: llll·; ~;,\S'l'~;I\S t':'{l'rrm S't'NI'!,;f1, '\1. R D"llt. :\1;1'. 

Bul. l;):l, as JI\I" illus,
(SO) 

.wn, It~:F()Ja:S'I"\'l'IIlN 0:'\ 'l'W, N.\:rIO\:.\I. } (l1U';S'I'S, U, S, j)('Pt. Agl'. nUl. 
·.lifi, n:~ PP.. il\l1ii. 

1.8.\ ) 
IO::!1. OIlOI\'l:-i\1 .\:-il/ l'J~\:'\"n:-il; II.11W\\·O(l() SI':I-I)I.I:\'(;S ON 'I'll\,: ~·A/tM. U, S, 

D,'pt. .\gl', 1"Ill'uH'I'S' lIul, 112:1, 2D pp., Illns. 
(S21 

HI:!;'!. (lIlOWl;->O ,\;->n !'L.\NT1:"U ('O:"I\i'lmO\'S 'l'\u·:ES n;-> 'rug I',\!l~[' t'. S. D('l)t. 
,\Z\'. 1<'111'111('1';;' Hnl. 14;)3, as' l1P., illus. 

(S:3) 	 TIi'tU:,\, .\. y, 
1031, ;'\()It.\rM,;\',\I~ I'nOli\\'olJlTf:ISuST u:smUS\i\JlI>Exll·sn8XI, m:m':lII, 1)81X1 

( t:r r. r:'\()lt~L\I. YH:Ll) (W FOltl;ST ::;T.\~J)H.I'IXI~. HrIl~'II, .\SI'I;X, .\XlI 
Sl'ltt'('~:,l :!OU lIP.. Hili;':, ~!U:;l'O\\' alit! L\~nill~l'all. 

• 
•.. 

• 


• 
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(S·1) 'rOU~(F.Y, :1. '\'" ,\;>In KOItSTI.\N, ('. 11'.:. lO·t? f:W~;1l1Nn .\.!'ill I'J:AN'I'INO 1;>1 'l'ln: l>nAt'TI('~; 01" FOIt~:S'l'lty; .\ :\[ANUM. Fait 
'nu} uVIIJ.\:'i'n~ m'F()r:~:S'l'II\' S'ITll~::'I~rS.FOIt"S'l'lms. NUltSt:ltn[RN, 1"OIl' 
J,;S'I' OWS~!HS, .,'xU f.\I(~lIm". Ed.::1. 520 I)P., Illus, NC'w :-t:ol'k, 

(8;;) Tltf:;>IK. Ii'. 13, 
It).!·!. 'rut:t: 1!1:"\:\TlS(l ~L\t'IIINI': TO Sl't:l,;JJ ItI::FOltt;S'I'.\'I'lON, 'Wls, ('onSl'I'\', 

Bul. tl fa) ; 3··0. 111m;,
(8G) VAN l)ms,\.L, W, 1t. 

11)31;. NA'l'[\'tl WOOllY I'I.AN'!'S IJI.' 'fill,; l':qn~() S'I'Nn:S. C. H. DpvL Agl', Mlsc, 
I'ull. ;{(KI, :lIi2 (lll., Illus. 

(87) 	 "'Aln;[,.\NU, ('" .\-;U P.\Hln:It, S. H. 
:1.040. CIt.\SSlIOl'l't:rt ('os'l'nOl, DIl'1I0n;u In' :n:w l:\S}:{"l'I('lI)l~S, U. 14, Dent. 

A~I·. Ullt·, l~l1t. nllt! Plant QnHr.E('-7, 8 Ill),
(BS) \\'.\K~:I:~:Y, P. e. 

W:l;;. 	Mt'l'IFIl·l.\I~ IH;FOIU,:SI\\TlO:': IN Tlll,: SOI'TIlEItN PINt: nlWIOX, e. H, 1)~lpt. 
.\~I·. 'I\'ell. lIu!. 4U2, 11-1 )I(1~, Hlus,

(sO) 
11)·1·1. m:OOUAI'III1' 1;O\:lIn: 111' I.Oill.OJ.I.': P(~l-. SI·:~:IJ. :10111'. l''(II'psll:Y -12 : 2:3-:12, 

IIllIs.
(00) 	 ,V.\I.Io:s, n, Il, 

l!)a!!. Hmr~'n' l'l..\:,\T1XO J~ TUt: l~\l'I~ ST,IJ'J<:H. Jour, Pun'sll'.I' 3.: Om-mH,
(Ill) W.~'l'SOX, H, 

:ID:!O, Rnl~n:1I I'L\:\Tl:'ll1 OP \\,lIIn~I'L\E ON TIII~ ~1f('J(IG,\~ S'r.ITI'! }<'om,s'['S, 
.10111', .b'VI'\'st rylS: G:!:)· !i:!·I, 

(1)2) "'I':IIl~(,\X, n. H. 
WaH, 	 ~:\'Jm:~t'''s OP H.lel;\!, l~~'!.l·"~n: I~ A !!.i·n:.lIt 'ms'I' Ob' }'OXIlEltOS,\ 

l'I.\b:, JilIn:. Agl'. rtt'S,;;O: l'i;;;;··.<;''iS, lIlus,
(1)3) WIIII,(,I':,I'1, 

10:!a, O~l .\[(SSIIIUI;\"INO .W '1',\l,U:\S 1t(1~rSYSTI';'I \'III SI'I·:·I"I'I'I.A:'i'mllr~o. 
~ll't1d('l. Xtllt. Xlw.~l<, 1·'iiJ'siikl"Il11St. :!(): !!!lI';':U:1, lilliS, StOl'khullll, 

(\J·t) '''I1,m<:, X. A, 
1!J:J.1, bOil. H1'.\I-('[(J;\" IX 1tI·;!..\'I'IOS TO FOIt......THY ,\.\IlI'l':; ""'nm·.\IIXNI'IOX IIY 

Sr~II'I.I·: 'l'ESTS. JOllI', )1'O)'\'stl'Y ;::!: ·111··,11.'1, Illus. 
(O[i) 

w:n, 'I:m,; SWNH'J{',\Xn: (\10' "OIL H:XTl'(;~; IN FOltt:S·I1tY, .\NIl I'IS 1I1·;·J'J<;H~nX.I' 
'1'[0:': IIY ,\ H.Il'ln FII';('1J ~n;ll!l)l). ;]OU1', 1l'Ol'PStTY a::: 5lJil-[iOS, 
lilliS, 

(OG) 
j()·w. roltl,:S'I' SOli,S .\:'\11 l'OItl,:,,... <lHClWTI!. :!·1.1 IllI" illtl!', "'nlthulII, :lluf;S,

lO') _.__.- .\NU l',\'l'lEIt, "', I'~. 

W,lO, '1'111,: Itlll.!·! Ill-' snu. OIlO.\:'\1( ~1.\Tn:1t I\' m:FOI:ES·I'.\Trox, 
.:\UH'I', Ho<'.•\groll, ,/OUl'. :1:!: :;;;1":;0:!, 1IIIlS, 

'\'lLSO~\ :F\ U. 
l\H:!. SX()\I'SI!UR 1I.11t1·: Il.\ \LlI!I'~ .1:'\1) ('osn:oL. Wis. ('011;;\,1'\', Hul. 7 (12) : 

.J '7, lIlus, 
(flO)\ lH·13. '1'1l1.\'Nlsn A I'I.\I'! "1 .. I'(T,VI'ION. 'Wi;;, ('(111:;['1'\', Bill, S (12) : 3-H, illllS, 
(toO) 

U)./(). Nl' .\1 ~:H(('.\I. 1';XI'H!,;S:;IIlX IW "·I\)l'IO.NU IX 
;rOlll', ]1'm'(>stIT ·H: 7;;'i"i(1I. iIlus. 

:Lot'sa, L, ,I. 
lU21. FOIU~S'1' I'I..\N'I'I'((; 1'( SOITtll.;!:;\" )II(IIII:,IN. ,T!IIII', 1~(l\'l'stl'Y HI: 

l:n··l:lS, 
(102) 	-- - .\Sll l~YI:!', E" n, 

1!)37, r:I!:I.~:'\SI·: ('("'I"('(:\,liS IX 1'1..INT.\TII1:'i:> (W \\"111'1'1-: .\:\11 XOIlWAY 1'1N.I':• 
•1!I t'll , Aead, i'{('i .. .\ 1'1;;, a Il!l LpltPI''; Pnl1l'I''; :!:!: :101-:l:!() . 

• 
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APPENDIX 

Common ami Scientific Names of Trees and Shruhs lUentioned 

Alder, SlX'C\,\NL_______ ~________- ___ ., ..... "lilIIlS illc-lInn (1•. ) Mocnch 
At'nlln, bristly___ ,.',,_•••___________._ Al'ulin lIi811;(l(£ Vent. 
Ash, gI'CCll~____ ., ____ .. _.- ________ .___ " __ • /"/'{/.!·illll.q J}('llIIs!/lI'Ullie(l· vnr. /allcco­

la/a. (Bol'kh.) Sarg.
Ash, whllt'_______ ,__ ~ _____ .......... .. ___.P. (l1l1C'l'i('(iIl(£ L. 

Aspcn, bi!,;tooth__________ -_____ '''•. ,,. Pflilltlll.~ !I,.(IIHli!/t'lIta/1I ~lichS. 


Aspcn, Il\ltlldng __ , , ___... ___ .• _ ._ -_._ 1'. /ITlltI//Oitl('.~ Michs.' 

Bnrl)(!ITY, E\lI'OpCIlIl ____ .. .•. • ._,,_ )Jel'I,cl'is 'twl!l(l";.~ L. 

l~llsswood, Anll:>ri('lIl1 ____. __ .. ____ .. _.... "". THin ttl/H'd(·ul/(/. L. 

B(>tll'b(.>I.IT______ , ________ , ...... ____ :I,.('tostll/lhJJloSIW(!-lIi..~l CT•. ) Spl'cng. 
Brcch, AlIll.l'icnll ___ .......... _ .... _____ Jo'UYIIS !/!'ul/(li(olin Bln·h. 

Birth, \lH(1CI' ______ .._.· • _____ •. __ ~ .•• _~ __ lJt'l/l/(t 1111 /llII'iter(/' Marsh. 

Birch, r(!SiI1l1oL_.. ___ ...... _ .. ~_.. II. {I/muil/llfc/,(/, (lll'g,) Bntlcr 

Blrch. ycllow____._..___ ·_M ••• _·-_ ...... ·.- .. _ n. II/.It'll Mit'lls. f. 

Bltt(,I·S\\.('('t, AmeriCIlI!.. ........... ____ .. ~_. (,('l/IStl'U,~ 8C(/II(~CIIS L,' 

Hluddl(>l·l·y .... ___ ...__ .... •• , ..... ~ ......_M_ Ru/Ju.~ spp.

B1nekhllw____.. __ ..... ___ ...... _.... ___... __ l'i/JIII"l/.llIItllrllllifo/il//H L. 
m\1ehl'cl·y_____________ ._____.........._ V(/('rillilOn spp. 
BOs(.>!dpl'.. _ ..... " .. , .,_.... __ • ____ ._. __.., ,,\('('/' 11('[11/11(10 L. 
BushhOl\pySII('ldl', (lWtn'L . _________ ... ___ 1JiCl'vil/(t 10l/i('ern 1\1111. 
Dult'l'l·\I\lt..'""__ •______________________ JUrl/(mS cinerca. L. 
C('llnothus, .1 ers('ytNI __ •. _____ • ____ - ____ ('('(liloth/l.~ (/ /lleI'/(;(/ 111/8 L. 
0hcrl'y, blurk ...._. __ . '._'___" __ .... ____• 1'1'1111-118 seroti/l/l. Bhrh. 
(lhl'rry, pilL.. _.. ___. _____ .. ___. __ .. ____ • __ 1'. Jll'If.,~lIl/!allit.'n 1:', .r. 

Chl'I'I'Y. Sllnd••__ .. _~ _______ . __ .... _ - .1'. PIIIIli/a. f4. 

Chn\{l'l,(lI'IT • _______ • ______ ... _____...-- .lraniu. !lIlP· 

Chol{('('hl'I'l'Y, (·0111111011 ____ . _____ ",, __ ,. _ I'I·II/III.S 'L'il'yill/ult!l. L. 

COl'lIlbl'l'\')', IntliH n.rlll'l'lIl1t .'_ ........ __ .... ,t:!lIl11/)lLoi'i('al'/lO.~ o/'lJioulo t118 Moench 

POUOIIWOlHI,I'I(stN·H. ...... _.'._ I'I//lalns del/oi(it's BlIl'tl'. 

VI'all tlPplp, 8\\'l'l't· ............... _..... ..•. ", Jr(l/I/.~ ('o/'o/wl'in (1•. ) ~!i11. 

Cf('(>PI"', \'ll'~llliH_ •.•,,__ __ .. ".... . 1·((I't//('llo('i8SIl.~ qllillf/I/(!{IJIia. (L.) 


Pluneh. 

(1Ul'1'lIl1ts, wlld ..... _ .. ____• ______ . __ Riucs spp. 

no,!:wllod, b\l1H'hlil'rry...... .. ___ ....... ('Orlll/ii ('(lII(/(lell.~is L. 

Dogwoo(\, gl'lI~·......... _.... _ ",__ •..___ .•_ .. C'. r(U'!'/lIo.~(t Lalli. 

UO,!:W()o(i, nih~l·nntl'·ll'aC, .". __ .. , f'. (I/t('/'lli/o/io I,. :f. 

Dogwood. l'('tlusiPl·. __ .. ." __ ,, •. __ ,, __ ._ ('. Malo-lIi/cl'CI, ~1iC'hs. 

Jo)l(t('l'. An1('rlellll ___ . .. ____ ._ •. __• ,'-I(tIl/Vl/eIlS (·I1I/(/(/(·n8i.~ L. 

]~lil('l', S('I\t'lpt __ •• . ___ __ .... ____ • N. IJI1IJl'll,~ M\('hx.
M 

Elm, Amcl·\PlI1L__ .. ___ FII/III.~ /(I/I('/'i('(//I(I J•. 
l'~llll, rOt'k.. .... _" ", ....... _._ 1'. t1/()lIlu.~i, Hnl'g.

lmm, Hlb\'rIHn~.... ._ ...__ .___. U. II/lillI/II L. 

li'.illwrt, Anwl'ien.n ..._ .• _.... __" ('(JI'I/IIIS tllI/('/'iC(/IIU :i\llIl'slt. 

FilIH'1'!'. h('akl'(\~____ ••..• ___ ,. .. ___ .~- ~ C. (·UI'IIII/(I. :i\11I1':;h. 

1<'i1', hnlsatn _______ .....,._.· .•·• __ . .... • .liIi('.~ UII18(/I/H'rt (L.)l\UII. 

C:oO~('Il(ll'l'il's, wild. . .', __ .. _.- .•--. Rial'S S\lp. 

GI:1I11(', I'h'crlJnnk ._ .. _.. - I'ilil! l'ipril'ia i\1i(!hx. 

GrCl'obri('l'. bl'i8tl~·..... •...·miff/x lrislJianilluhl. 

Hnck!)('rry__ "... ('('/tis occ;,t/ell/Illis l~. 

Hllwthol'l\. • .......... ,. ............. _ • ('I'(//I/I'{IU8 spp. 

Hawthorn, downy ~ ..... e. lJloLti,~ Seh('elo

Hl'llllud;:, ('nEtt'l'lI ....... " .. ___ .__ __ 'L'.~1l11{j. ('IIIW(/CI/Sill (I... ) Cart'. 

Hi<:lwry._ .... - ____ ............... _ .. ('1IrJ/a Xlltt. 
 •J(J.\ 
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Honel'!?l1ckle_________________________ Loniccra. Sllll~ 

~; 165 
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w

HoneYSllcl,le, '1'nturinll_____.. _~ __ "__.,,__ J~, ia /aric(£ L, 

HophornhcllUl, enstcl'n_________ ~_______, O$trJlI~ ·t'iruillillll/l. CM1l1,) K. Koch 

HQl,'llhelllll, AlIlcricull_______________ • __ . Carpinlls C(II'01{/li(III(~ Wult. 
Hucklchcl'rY, blnele____________________ Getyl1l8Suciu. bUt'cu/a. (WngCllh,) K, 

Koch
In.lIiper, COIllIl}(lIl••____ .••. ______________ JllllilJl?1'I18 COlli III 1111 is J.I. 

Juuiper, ol(ljIl'W COUllllOIl_-_.~._ ~.~ ______ J, ('Olltlillmill \'111'. cl(>/iI'('SSct P\I1'sh 

Klllmln, IHmhkIlL_____ ... ______________ Kalmia (Ill(f//s/ ijOUCI. I., 

Lnl'ch, Em·openll_______.,.__ ,, _____ ~____ Larl;c (lcc{(/Iw Mill, 

Leut1l,cl'lcuf ___ .• ________ .~ ._·w .____ O/tU/IIllct!uphlll' (:(I/II(>II{(llu (L,) 1\Iocnch. 

LedUlIl, Lubtmlol'tcu .. __. '~_"___________ (J('cll/ll~ UI'O('II/CllllticlIln 0('(1. 

LQCIlSt, bluck~_____ ~__ ~ .~ __ ._ Rollillin 'P'~('II(loll('(/cia J.I, 

Mnplc, lllountllhl____ -_•.._______.,. _____ AreI' 8J)i('atlil/t Lall1, 

1\hl)J)e, red______.•_____.•. ,_____ ... l, J'UU/,Ullt L. 

Mnple,. sU,·CI'••.... __ .•. __ .••• -. ••• ...1. slH'chal'/'/lllIn L. 
MaplC', sugtll' _______ ._ _ ______ ~... .t. s(lc('ltW'IIII~ 1\Inrsh, 
1\Iouutnln-nsh, Al\1t'l'lcllu •. _____• ____ w_ • .NOI·bus IWICl'ic(ll1(t l\fnl'sh, 
MuIlJ('I'I'Y, red ___ ..•__..____ J[OI'II,~ 'l'1/bra L. 
NllIIllyl!el'l'Y--- - .. __ .• _ Vi/)/l1'11I/1II /£'lIlayo TJ, 
NlghtHhnde, bittCI'.___ ___ ~_ .~____ • NolanlLllt !llth'lIl/I.al'lI IJ, 

NiJ1l'lllll'k, COlllllH)!I______._____ ........ l'l!·II~o('m·IJlts o/llIli[oliIiS (L.) Mnxlm 

Ollk, blnck•.__ .•__ .w______... _____ .~ __ ~ __ ()IIC/'('/t,~ ·t'('/lIti/l(/~ IJflm, 

Onk, lIm' ___ .•__..... ____ • ________ • _______ (), )/II/C'I'OClIl'jllI l\li.l'hx. 

0/\1" llQl'tll('nt pin..... __ "'_" Q, (,/lilJ.~old(/lili B, J, Hill 
Ollie, lloltliel'lI rell_~~ .,. _________ ~._,•., ~__ (), /.Io/Talis ~n\'llx,f. 
.l'enrlbel'lOY, o\'o('(1ll1g.... ~ . ___.~ __ • ______ ellio!/( I!(,.~ hi'~flirlll/u '.L'o I'1', & Grny 
l'cI1Sh\'uh, Sibcl'lun•..._ ..... _. _____ ~ ,,___ C(lI'It,lJ(l.III/ W'bol'C's('CIIS IJnm, 
PitH', Am;tl'inll_____ ..... _~.• _.~_.. • _______ PiIlU,~ /liunl :\1'110111 
Pirw, t'llst('rll white. __ ._ .___ •.. " ___ I', IItl'obliS L, 
Pine, Jnclc___ .•_ .. ,, __ .. _~.__ .. ~ _______ .• _... 1'. bllllk,dll/1a Lnlllb, 

1'111(', lodgcI10!t'_ .. --_ •___ •••. _...______ i'. cOIl/o/'la YIlI', lalifolin l~llgclm, 

1'1110, IJQ1HIN'osn • ., ___ ~ __ . · ____ 0. ____ '.__ 1', Jililldcl'osrt Lnws, 

Plu(', l'l'(L. ____•.. ___ ....... _., .• _______ I', l'('sillO.~n AU. 

Phil', S('(ltch__ .:.. ..... ..: •. ____ ... ____ ..... ___ }', 81IlL'(..~II'is 1.1, 

l'llIllI, ~\lIWl'iCIlII. . ___________.. _______ l'I'II;IUS !pl/cric'clllf/. l\fnrsll, 

Phl1l1, ('lllIH(\n_._.~ ... ~~ ____ ,_ • ____ ...... p, llir/I'll Alt. 

PO(1lnl'. hnlsllnL ___ ., ____ .~~ __ ~. _____ . PIIJlIlIII,~ /flC'(lIIllIlwell :Mill, 

l'clJ)lal', Petrowsky__ _ _ ____ •__ .,______ X I'. Jlc:l/'nIl'R/da/ll~ 8('h1l('I<1, 

nnf;plwl'r~', AUll'riean l'l'lL._._._~..~_ Rubus ;I[I/CI/S YIll" sll'iUU811S (l\£!chx,) 

:\lnxim. 
Itnsllllt'l'l'Y. blc\ck('lIp~4 _.______ "., ____ R, (wl'irlC'lltll/iS L. 
U('(I('Ctilll', ('asterlJ __ .lltlli[J(,I'lI,~ t'II'Uil/ill/lII, I.J, 
nOS(', wttd. __ .~._~ ~_~_~. _____ .~_ ..~ ______ HOlm spp, 

HllsHlnll-olirc. ' •._.___ mCll'Il[J/lI/S (IIlUII~tifoli(l L.
< •• _ 

SnSSIlCl'lIS __ 4 • __ • ~~. __ • _____ S(/R,~llfl'(I.~ aWicllll/! (Nltft), Nco;; 
SCI'\·I('cbeny. (\owuy..... _.. _~ .. ll11 (1C/lIC'/t iC'/' flI'IiOl'C/I. ("liellx, f,) lJ'e.n, 
Snuwh('l'l'Y, l'Olll1ll01l.. . ____ .... ~.. SIJIII[llw/'iC'(lI']Jo,~ til/ills (JJ,) Hlalce 
Sph'Cllll14h, COIll1ll01l £illllr'l'{l. 1.4;11;:'0;1/. eL.) Blullle 
Slll'Uri.', bl!H'I,___ ._ .. « __ • __ .~._ .. __ "_~_ PiI'ca I/llll'ifllW. ("Utl,) 13. S, 1',• 

S[ll'UCl', lllt1l'_. .". ___ ...... I', 11II1!U('I1.~ Engelm, 
SPI'I1('(" Eng('llllIIllll.. ........~ ... _~____ P, ('1/!/('/IIIIIIIII; L'nrl'Y 
SII1'\1('!" .\"OI'\\'UY_ ..... ___ ..... _.. ____ P. (/lJi(',~ (1,,) KurHt. 
Spruce" W('SI('I'1I whitl·.... I', !I/UI/Cn "Ill', ai/J('/'lioll(/. (S, Drowll) 

8l\rg.
SPl'lICf', whitl' ___ ~~••_. I', UIClI/C'fi (:\I(]cllch) Voss 
~Ullh\(', shining.. Nhll8 cO/lalli/1U IJ.
SUIl\IH', smooth... ~__ . _________ R, [I{(lbl'lI h 

Hntlul(', Htng:horn.~__ .. .. .. ..• ~._ R, tJlJlhilw '1'01:11('1'

SW('('ll'el'll • ____ .... _____ • ______ , __ ., __ 

('0111 Jllon!" /It'I'('[/I't'Il(l. (1.,) Coult.
SWC('tgltli.'._.. _ .. ____ ... _____ . __ _ .Jr/Jl'ic(I pale L, 

• 

Tantlll'/wk. _.. ~_. ___ ~_~. _ ..... .. 
 £11I'i.l' /fll'if'il/fI (DII Hol) K. Koch 
'.rhltilblcb('l'I'Y, WC"tN'lL ., __... .. _ Nil/illS 1)/I/'('i/luI'1I8 Nlltt. 
Vlbn1:ll111l1, .Alllql'ielll\ l'tllllbl'l'l'yl)ll~h ... 1'10111'/111111 Il'ilollllm :\r:ll'sh.
Ylbul'llmll, 11I'rowwoQ(L ________ '_" . __ • l', (1(,II/fI/1I11/ L, 
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1Vhitl-"C(lUlU', lIorther/l_~_______________ 'l'hl/jtt oecidOntalis U. 
WillOW, Hf.'bb_~ _____"__________________ 8aliJ) 1ic:b1.mlllt£ Barg, 
wmow, {l(llleltIouL_____________________ £f. amyudaloiae,~ Al1(l(ll'SS,
WllJow, IHlSSy_________________________ H. lli8COJol' lUuhL 
Willow, sllJldb:u'_______________________ S, 'intl"l'iol' Row!pe 
WillOW, sllining_______________________ So lllcid(t "fultl. 

"'Intel'gl'een, c!ll.'Cln'rl)C'ny___ .,_________ (JaultJiC'J'iu pl'ocllmbrnll L, 

WintC'l'l](lrrr, CQUllllOll ___ .. ____ >< _______ llcJ) '('el'tie/Ill/t(t (L.) A, Gray

Witch-l1uzp!-_____________ . _____ - ______ Hallwlllrlis -l,il'flinialla L. 

Yc'w, Calla(!a_ . _______________________ 2'(/I'-'lI,~ Clllll/(ZC'1I8is ,Mursh. 


Uequirements and Procedures for Nursery Stock lnspection in the 
Lake States 

Each of the t11l'l:'e Lake Stat('s hns laws l'equiring the inspection of 
J1llt'sery sf:oek o(lfol'(I it: ('an b(· sold 01' l'(lll10Yedft'om the pl'emlseson 
wItiell itis ~l'own. Although theRc. laws Yal'y somewhat from State 
to State~ tlwy ~en(lnt1Jy include the following L'UleS: 

L E\'(lI.'Y Jlm'ser), lllust be inspect(>(l at Jeast once It year by legally 
appointed h'Jpectol's, w:iually of thc State Departmcnt of .A.gl'icll]­
h.1l'e, bC'fol'(I stoek raised ill .it may be sold 01' r(lmoved from the prem­
ises. An e:-:tabl.ished tpe is ehuI'gNl. 

2, XUl'sel'i(ls tlmL on inspection, are fOlllltl :frce :ft'om plant disease 
aud ins('ct pests nre ~l'ant('d :l c('rtifitnte of inspeetioll and mtty ship 
Or se1l sioc'k fol' tJw renlllin(\PJ' of tllC year without farO)er inspection. 
Each s11ipltlCltt of sloek must bNll' a tag indic!ltill~ that it comeS fron\ 
uninspected nUl'set'V, If (lisP!lses Ot' insed ppsts al'~ found by the in­
spel'tol', tl1P infectetl 01' infested sloel;: must be gi"en such cOlltl'ol meas­
U/.'cs as tIl(' .inspector IH'C'scl'ibC's Ol' it lllllst be destroyed before a cer­
tiliente 'will be 'l\l1'l1i511(,(1. 

:3. East:et'.1l white pine stoek will not be certified lInless aJl Clll'l'llnt 
amI goosp\)('l'1'Y bushes within non feet 01: the lllll'sery have been 
('l'adieated, 

.1. 'l'L'f.·('s dll!,! f\'Olll l\ninspedetl al'eas. '\\'ildlings 01' othel'wise, must 
bp iuspeet('d bpfol'(, tlt(>)' ('nil he 1l10\'ed hOlD I'he premises. 

5. Appropriate ppnaltips art' pl'ovided 'for violations of these 
Ja \\'s. 

Persons C'onte111plating the purchase of lltll':-:el''y stock can obbtin 
copies of the l'ules and lisb.; of appl'o\'ed lI11l'sedes fl'0111 the follow­
ing ll<rellcics: 

, 	 "... (1) Stnt(' l~lltom()logist. Unh·el'sit.r Farlll, St'. Paul, Minn. 

(~J Stall' Entomologist. Department of Agriculture, State 


Capitol, )I:ulisoll, Wis, 

(3) 	Dil'('dOl'. BUl'eau Ol'chnnl Hnd NUl'f;el'y Inspection, De­

Ptll'tllletlt of Agriculture. Lansing~ Mich. 

Purchasing SIO{'k for Forest Plan ling 

XUl's(>ry :;toek 1'Ol' fal'l1l s11(111(1I' belts Ol' l'efol'estation purposes nmy 
be pUl'chnsed 1'l'om Stat(>-owlI('(l nLll's(lrit.'s in 'Yisconsin and MichignJl 
nt nominal pl'iCI'S about (,({lIal 10111(,> C'o"t of production. A law passed 
in 10·17 l1mk(>s it possible :for Minllt.'sota resi(\pni:s llJSO to PUl'Clll1Se 
forest plautiu/.! stOl'k fl'011\ State 1\lIl'SPI'iNl, • 

PUl'ehas(>l's or stoek hom th(> Stntp-()wlll'd l1lll'scries must meet the 
following l'('(ll1it'('nH~nts: (I) Makp application within specified periods 

http:East:et'.1l
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and pay in ad \T!lIICe; (2) order at least 500 trees; (:3) indicate the 
exact location at wIllch tlw trees lu'e to be planted; (4:) agree not to 
resell the trees or to use tlll'l11 for Ol'IlUll1elltn1 purposes; (5) agree to 
protect the plantations llnd llot to cut the trees until they are large 
el\Ough to prodnce timber products, 

Although the priees VflI'y SOlliewhat from year to y(![\r and from 
11UL'sery to l1UrseL'Y, the species most (,ol1lmonl~r used fOL'-rciol'cstatioll 
have been obtrt1nable from lhe State lll\L'Sel'les at prewar pl'ices pel' 
11000 trees within Ole following l'tlllgt's: st'cflling conifcrs, $2 to $5; 
tl'l1l1splant ('oniices, $;) to 8JO; secdling hardwoods, $:2 to $W, Re­
cent highel' co~t~ will meitH, i,ncl'ellscs . ill Uwsc lwices, Shippi~lg 
charges IIrc addItIOnal. InquIl'I('S should he addl'l'SSf'd to: (1) "TIS­
COllsin COllSCITatioll Dl'partlllellt, Ma(lisol1. lVis, (2) Division of 
Forestry, Department or COllsel'vation, Lallsing. ~Ii('h, (:~) Depart­
ment of Forcstry, Michigan ~tatc College', East Lallsing, Mich, 
(+) Division or FOI'I~stl'Y, Dcpnl'tlllcnt or Cons('nation, 8t. Paul, 
Minn, 

Sources of Information on Spcl'ialized E(IUipmcnl M·entioned 37 

Pl(lI/till!J /Jtllchill!',~: l~()I' Ifl)('d{l('(l/iolls (JI' 0/111'1' (/c/I/il,~ ·It'l'ilc to: 
Lowtltpr (StlllHla I'll) Han',\' A, Lowther <':0" ,T(lliet, III. 
Miehigan (IWforN;latul') 1~'OI'P;;tI'Y l)fI\JlIl'tlll('1I t, ,:'.1 il:h igu 11 ~lal(> Cullege', East 

Lnn;;illg, )[ieh, 
Ol' 

T" \\" )1t'I'l'i:ulI Co., Elsie, Mich, 
)Iinnrsota FIII'('~tr'.I' lJi\'i~ioll, ~lillllt';;()ta Dt'Pllrtll1l'lIt of Conr;er­

Ylltil1ll, Ntatl' Otlkt' Building', ~t. Pnul, Minll, 
,Vi!:il:onsin (Badger) I~xll'n;;ion 1·'Ol'P.~tl'I'. Cnin'l'>;ity of "'iHcolIsin, Malli ­

son, \\'i:::, 
01' 

"'agll'l' El[UitJlIll'lIt Co" I.'p\\,aukpp, "'is, 
]>l(1/I Ullff tools: 

Baldwin ltOI' (~, S, I,'()I'(,";[ Ht'l'\'i('p, )1 il\l':1 IIkp(" 'Vis, 

:'IichigHII Imr Dn, 

Plantillg hox Do, 


Plol/',~: 
AIlIplI;'; !Iisk .\thl.'lI>; 1,'101\' ('0" Atllt'll!;, T(,IIII, 

Hnhl\\'ill (' :-;, 1"OI'p;;f Nl'l'\'i\'p, :'llI\I'lIukl'P, "'is, 

Killet'l'l' Kill('fl'l' .\In 1I11fllPIIII'illg COI'P" Ltd" LOR Ang('les, 


Cnlif., 01' l'('ol'ia, III. 
:\It'~llba t', !" 1·'(lI'I'~1 !'(,I'I']('P, :\liIlI'lIlIkC'l', ,ViR, 
:'lillnc'l<()in 11l1~1H'1' "'01'1',</1',\' I ~iI'l"i(lIl, :'liJII)PHuta DpIlHrt:l11(>nt of Con­

H'I'I'alioll, ~t, Pllul, )[illll, 

OI~'lI\lllc L:, f-l, FUI'('st !'PI'I'h'l', l'ol'tl:ul(l, Ol.'Pg', 

'Vuglp!' \\'lIgl('I' Equipll)l'lIt ('II" 1'l'\\'Ullkl'p, "'is, 


Fun'5t Set'(1 Policy 

Hl'cognil:ing' tItat [I'('PS anill'llI'lIlJ~, ill !'OIllIlHlIl with otht'I' food and 1ibpl' plants, 
\,Ill'~' in bl'lIlJ('h habit, rat(' of ;!l'O\\'tlt, ;;[I'PIIg'11I ntHl stiffll(';;H of II'()[J{I, 1'(';.:il'talicC 
to coW, droughr, in:;l'et allaH" aud di;';l':I;;(" nlHI in ot!H;r a[ll'ibui·(';; whit'h il1(1u­
erH'p ttwir nspfuI!IP';,; nlHI loc'lIl adnptatiull fol' f(lI'(',;I, ;:1tl'lll'l'hd'", alld !'rosioll ­
cOlltt'ol ll;!P, :lud thnt sueh diITt'I'l'II('I';; :lI'l' largely of I' gl'lIt'tiC Ilawl'p, it ;;hnll he 
tlW [JoIIcT 01' till' rllll('li SIatl.':; Dl'pal'lllll'lIt 01' .\gl'if'lIltlll'p illl'ol':II' a;; lJl'aeticalJle 
to r('Cjuil'e fol' ul1 £01'(';;1, ;;11P1«>I'iJ('it, Hllll l'l'O:iiolH'Ollll'ol plantillgs, stoekH IlI'Ofl:l­

• 
gatpti frolll ;:<>gl'l'gHr('(] ;;11':lin;; 01' ilidil'idll:lJ 1'1011<''' Ill' III'OI'l'1I snpl'l'iul'ity fol' the 
pal'ti('ulHI' IlIe:ilily (II' O/Jjp('til'(' ('OIH'PI'II!'!1. 

"l\fpntioll of l'ppcilk nt'lll" dll(':; IIllt ('OIlMit·lIrl' :111 l'1I(hl\'~PIII!'lIt hy Illp FOl'est 
Hpl'\'i<'(' 111'1111' [nilI'll NIII ll';; J)t'\l:I\'tlllf'llt of Agl'i('ulw\'(', 
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Furth~~rmOl'e, since the abQ"e attl'lbutN; nre associated til part with the climute 
untl to some extent with other factors of envh'\)t\U1ent of the IDeality of origin, 
It shull be the Iloliey of the Unltetl States Depnrtnwnt of Agriculture: 

I, To use only sced of kuowu locality of origin Ilnd llursN'y stuck grOwn from. 
such seell, •2, 'Po refJulre fwm the vcndol' u<1cqull[C c"i<1encc \'!'ri(ylng IHllce llllcl YCar of 
origin for nil lots of s(!ed or IIU1'scry stock pureilnspd, such as bills of ItHling, 
l'cceillts for pltymcl1ts to Colll'ctors or otiJt'r c\'ldcnce illdleatlng that the seed or 
stock oITt'l'l'l1 is of the source rCVL'('s('nted, "W1H!II IJllrehllst's UI'C 1Il1Hle fl'OIll 1'11r111­
ers or other ('ol\cei:ors Imown ." olwrnte only lucally, a stllt('llIent clIllable or vedfi· 
cation wl.ll bo L'('qulreclns lll'edeu .for proof or origin, 

3, 'f!) l'eq111l'(' 1I11 HCeUI'IItc 1'('('01'<1 of the origill of all lots of S('('<1 nlHl 1l111'St'I'Y 
stock uSNI In (ort'st, flheltl'l'\)elt, lind ('I'osion-control plnntlng, sueh l'l'cordS to 
lnclU{ll' the followillg luinlntulII stanrll1l'd 1'('flnir('llIcnls to be t'llI:nlshl'<1 with 
each shlllllll'llt: 

(:I) Lot lIulIIber, 

(:!) \:1'111' of Heed crop. 

(3) SpcC'lt'S, 

(·1) ::-;I'P(} ol'lgin: Stall' "Countj" Ln<'Hlilr-nl1ngp of ('Ierlltion, 

(u) l'I'O()l' or origin, 

4, To llSP IOt'nl spcd (l'OIll nntul'II1 "tuml;,; lI'itPII(I\'('r u\'IIi1llhll' unlt'sil it hilS becn 
d(l!llOIt:itI'U[wl t.hat sfI('d froll1 IIl1nlh(lt' s[w(-jfie 80111'('(1 111'0(lu(:('s <1eslrable plnnts 
fOl' tit!' loC'nllty anel lI~PS iU\'oll'ptl. L<H'ul sPl'd JIWflll>l sPPci from till nn'lt Hnhjl'ct 
to Simllnr clilllo tl{' ill t1UPI\('P'; nnd IIllly 1I~11fI lb- he ('oll!;i!1PI'('(1 m; tllH t collecl cd 
within 100 mlll's or till' planting :;Itl' lIlId (liITpl'ing fl'oll\ It III el(,yntioll hy less 
than 1,()OO fN't, 

fI, ,Vlwll IIH'UI s(lt'd is lI"t llYlllhllilp, to Usl' s('l'd fl'olll tl 1'1'.1,:'1011 h:IYill!; us nPIlI'ly 
11;; VOssILJI!' tlw "11111(' Ipllg'th of l!I'IIII'iug S(,II~{ln, till' ;:nlll{' IIl('Hit t('IllIlI)l'!ltllI'P of the. 
g'I'OWillg' );Pllson. til!' SI1II1!' fl'(,lllll'n<'ips of SUIIlIllI'I' droughts, with oth('l' slmilnr 
el1\'!I'OllIllPllt :;0 J'al' ns Jloss!lth" :Ind tI\!' ~allll' latitull(I, 

G, '1'0 continut' I'x]ll'l'illll'lltntioll wllh illiligNlillIs nlHl pxol.i(' !;IWeles, 1'IH'Pfl, lIlllI 
('IOII('s to (1('((,l'lIIil1(' thl'll' 110S,.;lhll' u;:Pt'UIJH'S;:;, IUIII to dplllllit 115 eal'ly liS JlI'I1C'U­
cable climB tl(' ZOIlPS Wit hill wlti!'1I 1{('('!1 ot: [l1:mt!ll!! sl(l!'k oe SIlI'!'i('s and thei r 
stl'aills JllII~' 1)(' sn(p!y \1;:;1'11 (OL' fon'st, :;hpitPI'IJ(I\t, flllil proslon ('ontro1. •7. '1'0 l1\'gP that Hllll!');, ('O\1Il ! \I.,;:;, l'ili\''<. em'pol'aliolls, olh!'I' ol'gHlllzntions, [lna 
IndlYidnHI:; IH'(HlIll'illg find plnnlillg' ll'PI'H 1'01' fOI'('st, sh('\[pI'LJelt. Hnrl PJ:osioll­
('Olltl'ol (lllI'JI"S!'S, till' f';l:I){'IlSI' or \l'hit'll is IJOI'IH' whollr 01' in ]lnl't by thelJ'ec1ol'nl 
GOY(\l'nllH'llt, ndh('J'(' to Ihl' polley h!'I'l'ill "utlhl!'ll. 

It Is I'N'OInrnendl'rI thnt this 1IIl'1Il0l'nrHillJII he J'(,(PiTt-d to til£' Chief or the 
POI'PSt SPI:yic(' amI tltl' ('hip!' IIf llll' ;';oil ('OIlS('ITUI"!OIl S('I'I'i!'!' f()t' tlll'ir f111])I'OYlll 
bcfol'o flwtl H<'t ion Ii), yllu I's('If:, 

Hl'H{J('ctfllllr suiJllIlli:£'cl, 
[s] 1\£. A, 1\£OCM,[" 

Olw il-/J/(/ II, Neccl PoW'v ('olil/nii/ee, 

.j[;; )1<'_ A, RII.('OX, l\lay ~!)tll, 10;:0, 
('Ilie/, Porest .'{('rl~i('e, 

[s) n. s. :\[Y"IC, June S, 1030, 
.!dill!! (,IIif'f, 

Soil 00118('/'1'0 I ion HerriN! 
r1'1 n,.\, \\'.\1.1 .. \\'''. June 21, 1030, 

8('('I'cla rv, 

Clirnali(! FactOl's in the Lake Stah!s 

Figul'l's ·j:!......Jn sho\l' 11I'('('lpitrllioll, IPHlpl'J'ntul'(', (llIrI fl'ost ('omlil ions in the. Lake. 

Stll.t!'S, 


• 
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• 


b'Hint~; ,I:!.--.\\'I'I'U/.:l' 11111111111 pn·,·ipitalloll. ill hwill's, III lli(' LlIke SlHt('s. 
(A<luIl!pd from HJ.il e. S, Uppt. .\~l'. Y!':ll'[,ook, ('Iillllll(' :til'! ,\Iun,) 

J. 

• FHit'Il~; ·!:I.-.\VPr:t/.:p WflI'IIH<!'H"OIl lll'('('ipitali"ll. ill ilH'lil's. ill tlw I,(llce States. 
!.\duptl·d frolll 1!).Il I'. S. ()ppl, .\;':1'. Y!'arhool,. ('Iilllflle lind MIlII,) 
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