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Financial Maturity: 
A Guide to P1~ofitable Tbnber G1~owil1g 

By JJ7illiam A. Duenj Joh11- Fee/kiwI and Sam Glltte11berg 1 

THE NEED FOR ECONOMIC GUIDES IN TIMBER 
MANAGEMENT 

In timhf'1" management, as in an.'" i>usillf'SS mn,nngl'ment, there. are 
ulternn,lin' ('oursf'S of a('tion. TIlf' functioll of nULlULgf'llH'ut is to 
choosf' til(' lH'st oue. AJternn,t.ivp ("ourses of action- -eud! en,liing for 
some choiet', somf' deeisioll~('onfront forest OWllf'rS and their man
agers througb all the suteessin' steps of reproducing, growing, and 
proteeting lhe forest, harvesting its products, and directing them 
toward various uset'o 

• 
1Yhat is til(' b('st (,OllI"S(' of uelion? In timber mn,nagem.ent as a 

business, the- bpst ('oun~f' is primnl'i1y tllf' OTH' thiLt promises thl' higilf'st 
nl'L rl'lurn to the bu;:;inl'ss as It whok-not on1\" lhis Yf'tl,r, but also in 
fulul'(' years. S{'('ondn,ril.", thf' bl'sl eoursp mn,)" ine\ucl(' otli('r husilwss 
aims sueb as to mniJltu.ilL stable l'mploYlllcnl, 1>,:t('l' public rclations, 
or aSSU1'(' a slNlcly supply of riL\\' mH,/prial. In ;,~m1l'.ml, then, the best 
('OUI'S(' of ndion is llint ,,"bieh wilJ IPH,el to t.h(, highl'st net I'('tllll1 cou
SiSLC'llt wi tit su('h Sl'Gouc!U.I'\" aims iLS Lilt' hUSllH'S" HllI,Y st'!. 

Decisions ill timber nHLJ'li1gemcllt ]'('st, fu's/, on bo'w the JOl'cst will 
respond to c1iircrcnt trcn,lments. This is til!' silvi('uHlll'tLl Pll,l't of 
llHLlU1gl'mt'ut. Next, dp('isiollS rest on how 1n,bol', logging mtl('hiJ~er'y 
11lld otb('J' ('quipm('nt, n.ne! fOI'f'st improyemelits \\~ill perform in service. 
This is tbc' engineering Pl11't 01' nUl.llfigement, in wbieh, of Cl)urse, t\Wl'(, 
is fi In,l'g(' E'i.pment of h Ull1iLll r('}n,tiOlls. Fo]' llmllllgement to tlttll,in thp 
objectiy(' of the hi!!lll'sl llet J.'plul'll, ho\\'evel', (lip silvicuHlU'111 filld 
engineering nJipJ'nn,tivps must lw weighed in terms of tbe costs fincl 
revenues tbat willl'psult. Vn1Pl'f' rllOl'e 11ll1n Ollf' sih'icu]tural system 
01' logging 111l'thod is imTolved, till' ont' tlInt will. yield the grf'ntesL net 
I'('Lul1I Lo the busint'ss ilS 11 ,,"hole is to I>e Tn,YOrNi. TIl(' ('\"iLlnn,lion of 
1IIlt'l'llil.liY('s ontl\(' I.H1Sis of ('osts n.nd l't'Yl'lUI.CS is the eeonomip, t1Spcet 
oJ timb('l' grO\\'illg. 

1 This />ulll'tin concludes a series of sl~Lldies begun under the senior author';,; 
direction while' Chkf of t.he Didi;ion of Forest Economies Itt the So.uthel'll For('st 
Experiment Station, Forest Sen"ice. Dr Duerr is now Clminnall, Department 
of Forest Eeonolllics, Colle~e of Forestry, State1:11iversity of 1'0\1" York. Dr. 
}i'edkiw is Assistant Professor in the 8lHne :Department. ~Ir. ,Guttenberg is 
Forest Economist. Division of Forest Economics, Southl'l'l1 Forest. Experiment 
Station. The authors am indebted to those who reviewed the bulletin in m:111U
licript and otIered criticism, and especially to Walter R Bonel, l\.C'tl!Wtll P. Dlwis, 
Ernest M. Gould, G. R. Gregory, Carl H. Stoltenberg, Iwd .A.lbert D. Worrell. 
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Estima,tes oJ the response of the' JOJ'(-'st and tl'('('S to tn'n,irncut and 
of thc performaJ lC'c of In,])01', cquip~lH'nt, H,1l(1 i,mplro\"('mcnl~s illl tirmlwl' 
l.l1!11UtgE'll1l'nt ell,U upon 1 C'xpC'rIPIt('(' lUll .IUC ~nl('llt 0 IIC' 01'(\s(tIE' 1 
m!111lLgct'. For i't'lin.blp jUdgll1<'llts, dntn, on the' sih-icliltUI'id t~l1c1 ('n~i
llceI'ing aspects or mtl,lUl,gp.!l1Cnt !H(, l)('('d('(1. Tlwn 11](':;.1<' dn tn. must 
b(' trlLnsin.tf'<i to ('('ollomi(' ('('l'll1S and it 111Pthod or t),nnJ:\'sis ll,ppIil'd 
wbieh wili Ipu,d t.o OlfLximi;.:ing tl](, lid I'ptlll'll to the' ilU::lill{,ss p('r unit 
of t inH', This 11('1 rt'llll'll is the' dir}'('I'('l1('(, 1)('( \\'('PH all 1'('\'('llU(,S and 
n,ll ('(lsls. Costs ineiutip tilost' of ('upitnl, hl1ld, !lll<i Itl,bor, us wcl1 us 
tlw ('X!)('IlS(' oj' l1W('tillg Ilw firm's sC'('on<in,I',\- aims. Th(' n('l rPlul'll 
is n, llUtximull1 n.t tlml poinl \\-ilPI'p H.lly nddi(io!lu,I t'xpC'!ldil U1'(' is just 
Pilid fol' by tilt' luldilionnl I'''Yl'nllP i( pl'oduc'('s. 111 ('rills oj' lill' indi
"iduni tl'('(' in (he forpsl. its to \:)'1 c'mtjl'ihulioTl (0 {11<' l1('t I'plul'll. of 
thl' bllsillt'SS is nl lL lllilXimUHl WIWll til(' ('ost of holding lilc' tn'(' on til!' 
land for lI,ny n.dditionn.l pt'riod or tiJlH' will Iw jus[ ('qulli to the !'C'\"('ll\l(' 
it wiilll,cld ill thnt Sn,IlH' liml' i.ntpl'Yal. Thi~ i" thp prinC'ipll' or fiHnl1
('in,1 mll,( uri (','. 

A. ('ompl'(:ht'lU::in projt'GI eO\T('riH~' tlit' c'('ollo111i(' aspl'('{s of limlH'r 
gro\\-ing \\"us uncil'rtnkt'H n,t tlw SoullH'l'll FOl'('St EXPt'I'illlPlL( S(atioll 
in 1949. Tht' purpoRt' \\-as to cil'n'lop pmctienl gnidc's 1'01' ('ytduf1\ iag 
nltt'l'llllli\-ps. as all nid to lllflXimi%ing tIll' Ill't in('onll' of tht' JOI'('s[ 
husillf'SS. This iJllll('till ofrl'l's n g-uid,,'to [lip ((upstlon wl1pn [0 hnn-c'st 
u trl't' or sltmd. 1ts primary purpose' is [0 pl'('sl'nt and {'xpl:lin :tIl 
approuc'h, whi('h is Ihplt illuslrntl'li by ('xtlmpks I'rom sOlltlll'l'l1 pint' 
and hUl'tlwood fort'sls. Th{' guicil' is ~l'l'\'i('e'nhk to fOI'e'st ()\\-lH'rS \\-\to 
hun' n<ioptl'd limhl'I' g-ro\\'ini ns tI, hw;iw'ss Oil (11('il' prllpl'l'lil's . .It IS 
!lot :1 substitu[c' Jor but tm :tid to the' judg-llH'l1t or [ht' I'OI'l';'\(,1' pm(' 
tieing his uri on sllC'h :\ proPPl't.\'. 'I'll(' i>lIllPlill is \\,I'it (,11 10 fon's[ 
mnnn,g('rs hoth [hosp no\\' :H'tiyl' u,nd the' f()I'('sln- Stlllil'll!s who Ill:I\' 

ht'c'o.lllf' fOI'l'st III11.1lngl'I'S. . . 
Th(' method for :1:PPI'nisillg finml<'itll mu(ul'jt." :md PI'P I)u'l'illl! pruc

tienl guicit's foJ' llSt' in ill(' woods is ci('yC'io])ecl ill thl' llPxt lin' st'diollS. 
In !ile'Sl' s('<'lions, loblolly pill(' (and su('h shnrtiPnJ pinl' f..S o('('urs on 
loblolly ~i tps) is uspcl to lllus! l'nL.l' l h(' prillt'ipiPs uncl('I' d is('ussioll. 
FiHltn(' in I mn!urit,\' guide' tn,blrs tLlld silllplifi('(1 guidI's Jor soullwl'll 
ho Liom-Innci on ks tl,nd s\\'l'dl!um :l1ld 1I pln.lld oil.ks tI,nd .\'('110\\-

po pial' HI'(' ill Cit(' t1pprndix. Tit(' financial lll:I!Ul'il,\- guidC's HI'C' <le
\'P]opNI for slf1ncls ('olllmitf('(1 !o lumh('r log produdioH, lind HI'C' di
r('clly llpplicn,h]P \\-LlC'l'PI'('illlin pl'ic'C's lWei ('o,;ts nn' !'ssc'llti:dly litc' 
'mIlle as Ihose uscd in dt'v!'lopillg' lit!' guiti('s :I,n<l \dH'I't' olitt'I' c'cmcii
liollS :1.1'(' s.imiiu,l', ])H}'Nenc'('s in (hl's(' ('ondilions 01' ill tIl(' pro<itl('t 
objt'('li\-p \\-ill l'l'C(uin' till' fOI'e'sl .I11Hltng('I' (.0 mnk!' his OWll gui<iC's. 
Thl' principles ontluwd in the following sl'dions eu,n be us('d ill ])1'(' 

pn,ring such gllicLcs.
It is worth emphnsizing, nt this point, wbnJ thr fmnneinlllmtul'ity 

principlc enn IUld cnJUJot do. ~1'11(' prineipk provicks thc '1'or('stpl' 
with il. meallS of a ttaehing thE' cLolLm' sign to tl1(' sum of thc most 
imp01'tt1l1t factors t,hat hc Iltkmpts t,o tn.kl~ i11[.O nceount when h(' 
prepares to mnrk 11 t1'('e or stll,ncl for ht)'lT('St. It is not n, fully auto
matie mllrking dryict'. Thc fOl'l'ster mllst utilizl' his trnining and 
t'XPC.l'il'Oee to judge thp lllerits oj' trl'e's n.nd stands. He mllst judge the 
dleets of troes on out' auotht'l' in Lhe st:Ll1d, the need 1'01' reproduction, 

•. 


• 

• 
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• 

the need for pro tC'e tiOll from glaze' or \\~illd or inspct damage, and otheJ" 

factors. 'rlw 'finnn6al mn t,ul'ity prineiple' pro\~icle's an approaeh 
which ltdps the' forester to bring out in an Mcledy way what lips 
behincl such judgments. It helps him to measure the influences 
in,olv('d. 

But th(' nnanrinl maturity pl'ineipl(' callnot obvl~tc the sort of 
decisions that must b(' l'E'a(']wcl by til(' timber o\\~nC'l'. vYhile tIt(' 
forester prolmbly will makp ),peom111el1(btlons. thp OWIWI: must ctce~cll' 
such lUaU('l'S as thp products he \nslil's to grow, his pl'cfpl'ences as to 
w'('seut and JutUl'l' inl'0l11l',tlll' lil;:plihood of a rise orrall .in tim]wl' 
pricps, and thp iJ1tc' lTC'latiollships Iwtwt'Pll timlwr and such otlwl' 
l'lltl'l'priS('s as mn-'y bl' inelud('(l withill the O\\'l\('l"S busil1l'ss. (I'll\' 
lllC'J'it of the' pril1('ipl{' is thtlt it ('xplniJl::', in it bUsill('ss ;-;PIlSP, till' 
~'('lntiollship lwlwl't'll timlwr tll" {·,a.pitnl il\\'Pl"tHWl\(, and limlwr as 
IIH'Olll(' . 

THE FINANCIAL MATURITY IDEA IN BRIEF 

• 

OIle oJ the lllOSt C\OllUnon d('('isions foresters 111ake is whielt tr('e to 
('ut and which to l('IlYe. Pel'ioclieaU\', t11(' forester visits l'ftch aere or 
his holdings null marks for ('utting thost' tn'('s witos(' qualit.y or growth 
I'ate' is Iwlow ptlr, Bl'uring in mind how the t!-pieul tl'(,(' dl'wiops
initially low iu Yillup but im'I'(,Hsing rapidly, the'll graduaUy sln,ekplling 
in rnt(' of ilwrpnse uutil th(' sLnge is finnIly I'('tLdl('d ",11('1'(' t..hl' tn'e' 
('('!lSl'S to pay its Wtly- thl' fO!,('"tl'!' n.ppl'tlises the tn'('s with the' oi>j('('t 
or putting "(11(' [LX to those' that are I'ptteltiug this cl'ueial point, 

This is tliP poiJ1t of financial mntul'it!~. It is {.lIP stngl' b('.\Tond 
which the ('~P('('lt'd nUll(' inel'eHS(' 110 IOllger ('q !lais or ('x('('<,ds thl' n('( 
I'f'turn possihlc'- HIe' so-enlh'd al tl'l'wl.tin l'H t.p or I'e! urn -- from liq u i 
dating the tIN', using its ('11Sh ntill(, ('ll"l'\dH'l'l', an(l turning t1t(' 
growtn;; space OYp]' t.o onwr (rel'S, Jr LllP 0\\'/1<'1' l'XPl'('ts 11 n'tllrJJ 0" 
4 1)('J'('pnt, the Jon'ster \\Till ('ut nn.\' tn't' thtlt is JlOI produelng or w.ill 
not produ('l' at this rntt'. The lId l'~reet of ('utting .financially matun' 
timlw]' i;-; to llltlXimiz(' the llet return to the Jorpst busin('ss in lillt' 
\\'illl nIl' OW11pr's lJu;-;ill('S~ TlOli(T 

TIll' JilltlllC'iul mntllrit,\· idl'H ('1111 b(' applip(\ to allY sP('('.il'S and, 
if pI'oped", adt1pt('d, ulHh'l' imy :.,ihTieultul'tll Sy"tl'lll nllll for ltny 
produd or (~omhinal.iotl or ll['oduds. 'j'Jl(' eltipf prohll'lll is to dptc,l'
11lilH' tbp rat(' of ynlul' ilH'I'PllSl' thnt elm be l'Xl)l'('tNl of tr'('l';; OYl'l' n 
giy('u ppriod of ti.lllt'. 01)('(' t11(,5(' J'llt('S tU'(' det('!'mu!('(i, ;-;illlplifiNl 
marking guide'S Gall bt' PI'('j)tHl'd to define Hu' dial1l('tt'l'S [\,t whieh 
trpes of givPIl speei('s, yigor, gra.dp, nnd lll'igltt nl'e l'conomielllly l'ip(' 
for itnrypgt Jot' tlt-sil'('cl nlt('rna tin' 1'[\ tps of l't'turn. 

In npplyulg t]w mnl'kulg guiclt's, tIll' forpster llPE'ds t.o evaluatE' tIl(' 
drN't of (,Olllp('ti tion OIl tltt' growth of thE' tree ill q ll('stionm.lcl tlw 
tree's in(\u('J1(:t' 011 its corI'lIwtitot's_ The l'('quireuwnts of the 10ggulg 
olwrn.tion III llSt ,UgO lw eOllsid('l't'Cl. This is necessary bN\ftUS(' tIlt's(' 
Jlll'tors ennnol J'('tI<iiJv be st.n.udardiz('cl. 

'.I'll(' st,pps in ('sti!Tl~ltil1g: finnuC'ialmntUl'ity are as follows: 
1. D('iPl'lnilW nIt, nlt('rnllt.in' ratt(' of l'('turll. 
2. Cnkulntp tilt' Yl11ue of tn'ps n,eeonling t.o their spl'eit,s, yolullll', 

grade, and dinnwt('l'. 
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3. Bstimate for typicuJ gro\\,th ratl'S tlil' prOSI)('('tive rate of ill

creasc in trce. yalue. • ' 
4. Compal'e the PJ'osp(,(,.tive ]'fite of ill crease in tree value w:ith the 

alternativc l'fitc to judge whethpr the tree is mat'me. 
5, Adjust the mat1l1'ity l'stimate where npce:::sary t,o allow for tIl(' 

infhH'ncp of acljael'nt tn'l'S 0[' to proyidp foJ' l'PpI'odudioll. 
This is tIll' nwthod of financial matul'it)r in highly simplified fOl'ln. 

Tlu'eo of tht' basiC' ma,llagelllPnt assumptions a,ppl)'ing t,o tIl(' pin(' 
and hardwood ('xn.Jllpl('s pn's('l1tl'C1Il{'I'('iu an' th('s(': 

1. '1'11(' 1'0l't'sj, OWll(I1' has dC'eid('(1 upon tll{' p1'Olilietioll of sl1.wl,ill1\)('I· 
as tll(' b('st use 01' his lalld. 

2. A sllstain('d flow of saw logs, within t.he ('.U1TPnt flll11ual gl'owth 
potential, is hnrvpslied to provide rn::y materinl for tl, lumlwJ'-lllaJJll
factmi11g ent(>l'prise opt'rated by the fOl'('st OW11P1'. 

3. An all-agl'd system of managpmpnt.is being follO\\"(·cl. 
Applicn60ns of t.he pl'in('iplt, to oth('l' situn Lions \\'ill 1)(' dis('uss('d 

ill the St'ctiOllS dealiJ1g with the rH.te of return and difl'('I'(,lIt manag('
llwnt sysliems. 

THE ALTERNATIVE RATE OF RETURN 
'1']1(' a.1f('1'Ilntiw J'af,(, of J'(ltUl'11 is thp int('l'Pstmt(' which tIl(' forest 

OW.lwr expl'cts for Lhl' lise of his capital UJld agninst which a tr'Cl"s 
rat(' of value iJH'I'PIlSe :is compared in estinmting financial maturity. 
1tis peculiar to eil.ch O\\"1]PI.', ,dlt'thnl' .indi,..-jdual or corpomte, n;nd .it 
Yfil'il'S fl'om time Lo tinlt' ill nc('o!'dnnee with th(' OWllt'l"S npprnisul of. 
his e1rt'umst.aJ)(,(ls. It. enn be. determined from the net mtp of return 
IwailahJc' hom nlt';'l'nntiYe usps of funds, For some ownl'rs tIl(' itl
t PJ'llatiw uses 1'01' en,pi tal will yil,ld n. high J'a t('; for others, tIl(' bpst 
nlt.('l'llutiyl' mily pay a low rntp. '\lll'l'C th('l'(\ is 1nOI'('. tllfl,n one 
HI (,(,l'IIat.iyl', til(' hig-lH'sl !'nk gov('rJ1s. 

The Nature of Alternatives 

An OWll('1"S aJ L('1'natiy(' rate mny he dpt('rmmecl by his opportllll i
t.ies 1'01' inYl'stlllg Juuds 01' 1'01' spending thNfl. III tlll' eilS(' 01' iJlY('st.
nlPJ)t--i. e., ",1\('!'(' tbe l'piDYl'stment of flmds obtuilHLbh' :from timbt'r 
(,llt.ting is III questioll-tIl(' rak mny bp spt by Ow prosJ)(Ictjve mtc of 
I'C'tUl'll Oil JIl'W JOI'('st In,nc!, on tl'PP phlllting or oth<:'r C11] turn.!. mcasures, 
on the opl,/'ntiol1 of a, Ra,\\~llliU, 01' simply on the bonds of some bor
1'0\\'('1' in 01' out. of fOI'pst!'y. 111 t.h(' easl' of Rppnciing, thl' funds ob
tainahle from tirnbt'l' cutting JIla.y 1)(' us<'CIl'it.IH'J' for 1lweting busillPss 
('xpl'ns('s or for pt'l'sonal eOllsUmptiOJ1. For buslll\sS ('XPl'llSl'S, the 
ratE' may bt· set by ,tIll' alllniul percentage cost of b01'J'OW.lllg. For 
personnl spending, jt may be set by the annual pp.rePlltage nt whieh 
the individuu.l disc-ouuts future values in his decisions about CUJ'l'Pllt 
yprsus futUl'peOllSUlllption. 

,"Yhem OWJwl'ship of JOI'('st land is integraLPcl with timbpl' process
ing op('mt~Ollls, th(~ altel'I1a LiVre li'n te will CO!11JUOlul.Y be glOYhP1'l1cd.by the,. 
l'aw-mntena l'cquu'cmputs 0 t.le protpSSl1lg p nnt nne t e pnce ancl 
amount of rnw materinl that eUl1 be obtained from sources othcr than 

http:glOYhP1'l1cd.by
http:managpmpnt.is
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comptLlly lands. Under thrse eil'culUstances th(, .a]teJ'lln.tive rat;e will 
also be. infhH'nel'd b~'{ ('.ompm.l~~ po]ieT in ]'C'gard to th(' annual allowable 
cut 01' tlll' rat<' or n('('uHlulntion or growing Rtoek. 

Determining the Alternative Rate of Return 

It is not uhnws ('us\, to dl'tel'milH' tIl(' altrrnlltiv{, l'ak of return. 
but the forester 'must 'hav(' ROlllP pstimnk of it bdol'e 11(' enD eal'.lT 

out the owner's finuncinl polie:c . 
Som('times the mte will be ('ithel' giv(,l1 explieitJ'y by the owner 01' 

indicated by debtchargl's or spl'('ificn.lly jdentifiable investment or 
spending alternatives. 1101'e often than not, however, the rate will 
be indicated indu'ectly hy the owner's specifying a, cutting budget 01' 

ineomeflow wi1;h rl'spect to his f,imb(']' investment. This is pal'tie
ulal'ly so -where forest oWllership is intl'grated with woocl-proeessing 
inYestments. 

In the South, forest properties of sawmill a.nd pulpmiH ojwrn,tol's 
are in some measure held as defl'llsive, risk-redue1ng ill \T('stments (,0 

protect the competitive position of the company in its product markd 
and to protect tIll' cfl.pa.cit~y of the processing plan t oyer the long rll.l1. 
The benefits of f01'0st itlYl'stments, in such instn.nces, are spread ovpr 
tb0 business as a. whol0 and extend into the dista.nt future. Guiding 
rat0s of I'eturn for timber mtLllagemcnt, therefor0, ttre often difficult to 
determine directly. 

Timber ha.rvesting 011 ma.nagcd forest properti('s integrated with 
such IttrgE' processing businesses is usually controlled by a. cu ttillg 
budg(\t. This budget is determinpd itl large part by the (').."pceted 
timbt'l' growth, the l'ttw-mnterin.l requirements of tlw processing plant, 
and the amount and priee of raw ma,t('rinl avuila.b](' from altel'llative 
soUt'(:ps. Other eOIlsideJ'atioIls mn,y also ]uwe SOUlt' .infJuenee on the 
(,lIttiJlg budget. \Vhen carefully planned, ho\\'('v('1', th(' budg0t wiU 
I'epn'sent the b('s1, t11ternative foJ' satisfying both preS('llt and futUre 
m.w-materiall'(·.quit'ements for the plan t. 

\'VIH're the forest mD,nager wishes to use the fll1aneial maturity 
principle as a guide jn meeting the cutting budget, he will ha.vc to 
identify the altel'lllltive ratp of retul'll that the budget implies. One 
w!lyof doing this is to use the forest stand table. Since for the forest 
as a whole the ra.te of tree v~11ue increase declines with increasing t1'('e 
size, the alternative mte will approximate the average rate of in
ca'ease of '(.he largest diameter class that would be left if the cut were 
taktill en tirely from the largest trees in the stand. (Keedl(,ss to say, 
eutting would not a.ctually be done in thi.s way.) 

Cumulative volume per acre, by diameter ('ltlss, for a hypothetieal 
1'01'est property is givell in the l'ollowing ta.bubtiol1: 

('n'fllUilltilJt Rille of tree 
vollLllle 11cr nae value increase 

(bollrd1eet) (percellt)Diarnptel' \)re:lst hi~h (iu('hes):22+ ____ . _________ . ______________ _ 42 3. 420 • ____ . _________________________ _ ]O\) a. 718 __ . ______ • _________ - _____________ _ 43i 4. l10 ____________ -_ _- __________ _ 
~.. (j14 ________________________________ _ 830 

I, 52\) 5. 212 ______________________ •• __________ _ 2, 407 6. 010__________________________________ _ 
3,365 7. 1 
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A cutting blldgrt of J 50 hourd-/'('d p(']' aCl'(' aJ1JltmJly would l'rquil'r 
]'rucblI1g in t,o thr 18-111Ch ('luss, 'I'll is ] R-ill('h clubs, as tIl(' third 
C'olumn ilJdkuLPs. is iJ)(,l'l,tu;ing' at t1H' :rn[p oj' 4.] 1)('1.'(:('nt annually. 
TlIp imlicatN] aH('I'Jll1.ti,'(' !'n1p is th('l'('fon' nhout 4 pl'lTellt. 'nlis 
rute-as will 1)(' ('xplail1pd 1n[('1'- is 1Is('<1 to id(,lltify tll(' tl'l'('S, sma11 
as ,n\l1 as lnl'gt' , thn ( should 1)(' hnl'Y<'skd (0 llln k(' lip th(· allowable 
eu t. 

If tll(\ n,l tPl'nft tin' rn,l(' \\"('1'(' givl'lI to t11(' fo 1'(':-; l IlW,II:lg('1' (lin'dl.,", 
h(, \\"otIld \\"is" lo go through (Il(' Stlllll' routt- ill 1'('\'('1':-;(' 01'(\('1' to (1<-lpl'
ndJl(' "is tdJo\\'nhl(' cut, ~i'his is (0 suy, lip wOllld i(l('nt if.\" (II(' dinm
el('.!' ('litHS \\~Il(\I'(' t"(' llVPl'HgP ratl' of valu(\ in('J'('tls(' \\'tlH ('quiY:Lknl to 
-:.h{' specifi('(l nIL (·!'I!:).t iy(' rat!' n nd (':-;t ilnnt (' t11(' ('u t from t Ill' YO] unlP of 
tl'(,PS n,bov(' (,])is dass. 

Al ternn,t iYe l'nt ('s or l'('tU1'1l n,!,(' usually II ig"PI' for ])l'op('l'ti('s n.)( 

inll'gl'a(.ecl \\'ith mnnufaduring oppl'tttions and 1'01' smnll forest hold
ings "'])P1'(, ill(' IWlldils H.sso('in,f('(l \\,it" :tIl llSStll'r(\ sllpply of ra\\" 

mnt(,1'inl do not 1wl'lain. Hc'l'(" nltc'l'Illltiy(' iIlY('sll1lt'nf nlld sp('ndin~ 
opport Ulli ti('s outsid(' lh(, fOI'('sl. i>1Isi Il('ss \\"ill tPilei to ItfLYP n, gl'('tttrr 
infhJ('llc('. 'I'll(' millimllm nll('J'l1ativp mIl' \\'ill [('nc! f·o h(' ('"labli"llrd 
h,\' titt' ('ost of bOITO\\'ing ('apitnl 01' h.\' tltl' tl('"il'(' for imnwdiu,fp ('011
sumpl ion. For "mall forpst O\\"I\('I'S fill' ('0,,1 oJ hOITo\\'ing is unlikpl,\~ 
to. 1)(' IPss than 501' G1)('1'('('l1t, tlnd \\'h('1l tht' risks or managing n, small 
fOI'('sl pJ'opprt)' nl'(' ('ollsiclpl'('(I, th('l'flt<' \\,il1Il(' (\'"('11 hig\)pJ'. 

\Yhpl'(' th(' n,lt('rllati\'t' rntp is S(,I h.\' pl'd(\J'('n('(' JOI' ('ul'I'('nt sppl1c1il1~, 
its Hmount will dt'p('m! on tl1(' ])1'(,1I1.1UI11 th(, fOJ't';;t O\\"IlPI' pJn('pS 011 
('un'plll ('onsumption. This pn'millm \\"ill "a1',\' \\-ithtlt(' i11('o111p 
\c'\,pl of fh(' fon'sl O\\"IH'I'. 011 10w-il1('OII1<' prop(,I'li('s, stlt'h as (,pl'lain 
hill farms, tIl(' ]'('q ui 1'(\J)H'lIts for ('lIl'1't'1I1 i11('01]1(' and fum il,\' wOl'ki IIg 
cn,pitnJ I11n,,\' bp so high ns lo prC't'lude tIll' a,('('lIl1l11lation of any gro\\"ing 
slod\: bp,\'onc1 the minimum Illl'rl'hn,ntahip qllnl1lit,\'. On lh(' ot,l1('r 
hnnd. \\'llpl'(, incomes of smull pl'opr!'t)' O\\"I1('I'S nl'p 1'('t),sol1n.hly sn:lis
fn.etor,\" nlld stahle, the nlh'l'Itntiv(' I'B,te''' of J'pl urn \\"ill hp 10\\"pl' 1'01' 

l()n~ p('riocls n,nd ,,"in Jre'qupntl,\' pPJ'mil, J1lnin(.plHln('(' of 1'airl.\' ltll'gC' 
tI'P(,S in till' stnl1d. This is mOI'(' I.\lli('n.l in Ih(' Iwt(.t'1' fn.l'ming nn'ns 
\\'J1('I'P iIW0Hl(,S from (hp fn,l'lllhusilll'ss nJ'p ac\pqut),[(, to m('p{ (~un'pnL 
l1('pds and <1psil'('s. lIo\\,('yt'J', n.\tl'I·J1(l.liy(' I'nks of smnJl 1'oI'(,s( OWl1pl'S 
\\"i.ll YH.l'y ('ollsic\C'l'nbl,\" fl'om yt'fu' to yen.r. n,nd gl'owing sto('k JeY('1s 
\\'ill oJ'll'n 1)(' ~o\'('l'I1pd hy lhe higll('sL I'n.lp d('l1lt1.Jld('d during t1 ('ulting 
C'yel(' or rOUllion. 
, A HlIitn.hlt' nlf{'l'I1ntiyc' !'ali' fo!' publir' JOJ'('sts 1l1ny 1)(' pRtirnn,[·pd 

Jl'om the fiscn111OIic)' of lll(' (jOY('I'lml(\nl 01' Jl'om lite 1'0J'('Rl-mn.nn.gp
ment poliC'y. Fol' p\'amplp, llll' ('UITPlll· (,tUTying C.lllll'gl' of nppl'oxi
mn,(rly G}f billion dolln.l's. 01' 2}~ 1WI'('('nt nnl1l1n!I,\', on lhl' nn,lional cll'ht 
might hp used to d(,jpl'lnil1t' tllp n.lkl'nt),liy(· I'tll{' ill th(' Innnagp111('nl of 
J('c\emlly o\\'Jlt'cl JOI'l'RtS. If thp r.isks of JOJ'('st mant1.gt'mt'lll fin' n,dclec1, 
the guiding ]'il{.(' for }lllbli(' tim/)('I'-gl'o\\"ing' ('n1,(,I'1)1'1S('S migl)! 1)(' S0111e
\dln.l higll('I'. l!O\\'('\'N, iJ [hp I'isks n,I'(' \\Tit I.('n or-r n.gt1.insl 011]('1' 
lwlldits of ]?ec\Pl'n,1 f01'('sls, til(' I'alc' 01' 2% 1)('1'('('111 ('ollid b(, n.n OP])1'O
pl'in,t.e guic1p l·o timl)('1' 1ll1l,IH1.g('J1t('1l1 Oil thp 'j'('t\(·l'n.liy ol\"J!t'd fOI'('sts. 
Simiht.rly, n.lt,prnn.liye rf\.t('R JOI' fOl'('slR opC'l'n.I('(\ by othel' units of 
GOYC'l'l1ulPlll might 1)(' ddt'l'min('c\ by the cnl'l''ying e]ml'g('s on thell' 
inch'ht.('{\npsH. On the other Ilfl,ncl.tllP units ol'GoYl'l'lmlpnl mn.vmost 
suiLn,bly til-dye nlt('l'Iln.live m;(,(>s Jl'om (heil' ('ulting-budg('t. poiiey, as 
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• describC'c1 above Jor the cn.sC' of (H'jY/LiE' husill('ss, This polie,v \\Till, of 
eOlll'sC', i.n ma1lY ('asC's bl' influPI1c'('(l h,\' )'C'('1'('(\'(iol1, game,and water 
requiJ'PJnpni.s, 

The Effect of Risk 

Ev('l'Y l)l1S]IWSS lws its risks, n,llrl fOJ'('Rimunug('m('ntis no ('x(,E'ptiOll. 
Risk, 11('1'(', l'dl;'I'S to noninSLlrHbk 10s5P;; of illcomr t!ln,l ma,)' oc'('m' in 
1h(' fuLm'(', n.nd \\'Jlieh C'velT b1Jsill('RS JllllSt lWHl' by ihwlf. Tn fort's! 
mnnugC'Jlwnt (h(,5e risks in<:]uc!t> Jossrs n,(lributnblr to \\-ildfil'(,S, 1.1'('5
pnss, ilncl t,hE' Ilaturuland hiologicnl agf'l1cirs such n.R w;ml,inseds, 
and disrasr; ]05SPS asso('iatrd \\1ith fOl'rst oprratiolls sueh ns llll('l'l'
tnintyof obtaining l1uequat.t' lahOl' (tnel l'qllipml'nt. wh('n lwedcd; 
nnd losst's arising 1'1'0111 dlll,llging mn:rkC't conditions. In managrd, 
op('rating f01'('s1s of large tWrNlgc w.ith organizC'd proi.C'dioll, stn,bIe 
labor forces, ll,ncl skillpd sales orgnnizlltions Ules(' risks arc lo\c 
l\lost OWllcrs of smnJl Jor('sl bUS111('SS('S wiJl Of\('l1 IHtye to bc'al' highel' 
risks be('allse of Uwil' g('u('rnll,v l('ss('1' ahilit)" to ta.ke ]1H'llSUJ'l'S agai list 
tbrNltell('d losst's 'from llatul'n.lll)!en(,j{'g or ('('onomie 1'01'('('8. 

• 

,\Ylw]"(' th(' ult(,l'nn.tiv(' lIS(' oJ funds involve's a diff(,l'('nt dcgl'ce of 
risk i'rom I bat in holding growing stA'1ck t\S an inVC'stml'nt, th(' lLl
te1'llatiy(' rul(' of l'('tUl'll must b(' adjustC'd to tC'1'lllS of eCj un] risk. 
Thus, if a forest owner's hest nltCl'llatiY(' rale of l't'tUl'n is 3 
perccllt obtaillabl(' from short-te'rm 00\'(,1'nll1('111 sayings bonds that 
be juClgt's to en,n')' lwgligihll' risk, tilt' rn.te of ('durn for his gl'o\\-ing 
stock is :~ P(,],C('llt plus tht' rnt(' of inl('1'C'st llN'C'SSll.l'yt,o prat('c!: his 
iuv('simcllt agninsL tl1(' noninsumhlC' 10s5('s of incomC' .in the i'uture. 
On tb(' otbC'l' hanel, if tlw risk l'n,tc' 01' thC' nllrrnnti\T(' inn'stnH'nt is 
greater thall thn:L of the Jorcsl husinl'ss, tl1(' nltC'l'JuLliyc rate 01' return 
should be l'cdu('('d In· til(' amount thaL thC' risk in thc uH,el'l1a:tive 
ill1,·estment exce('ds tli[lt of the i'or('st business. 1'.11(' 111('tl1od of adding 
or subtl'lLetillg n, p(,l'centage n110wanet' for risk is recolllIncncled 
wherevcr short-run. fillal1cinl-mlltuJ'ity ci(,clSiollS tU'P madc, 

The Effect of Income Taxes and Transfer Costs 

'\11)(,1'e lh(' aU(,l'lla,tive ]'[t,t(' is bas('c1 upon the net returll from 
alt(,l'Jlativ(' illvl'stmelJts, two specinl eonsidemliolls ftl'e involved, 
First, nllo"'nJ1C't' must be made for th(' rosts of trnnsf(,lTing funcls 
ill to tht' nlternnlivt' iIlY('slmmts. S('cond, the mtt' must be estimn.l('d 
aflpJ' inco1110 (.n,x('s upon the' return 1'1'0111 th('se.' inv('st111ents. '1'11(' 
ineo)l)(' tax ill questi011 is till' marginal lax, 1. (", the ('xtm tax that 
would be pn,yn,bJe in consc'quP)lC(' of income from th(' alternative 
inYGstments. 

DETERMINATION OF TREE VALUE 

• 
To detel'lrune the l'ate of vn]ue incl'eas(' of a tre(', its value both now 

and at the end of the cutting cycle (pImmed lnt(,lTal LOlli1 next 
harvest 01' cuLLin£! trelltment) must be estimate'd, For loblolly 
and sborUell.f pincs, the yalue oililllshccllumb(,1' (boards and dilllPll

sion by gmdc) is lls('cln,s tite' basis for determining tree valu('. In this 
bulletin, {;r('(' Yolu])1(' .is ('sLimn.led iu board-Je('t b)' the InLel'nn;Lion(ti 
~-ineh kerf 1'uh', using stn,ndttrd volume ItiLbles (12) ,2 

2 Italic 1l1l1ll\)PJ":; in p:u'C'IlLhp5('S .I'p[<'I' .to LiLt'm[lll'p Citeel, page G3. 
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Tn'(' quulily is estimau'd in {('!".IllS of (11(' ('rossdt. Jog gl'll.d('s,. • 

since the new Interim IJog' nrncles for 80u1h<.'111 Pine (16) were not 

a.yu,iIable when tbe daLa 'were gaLiwred. Tree quality is defined in 

terms of the gra.cl('s of en.ch log; for (,xilmple, a 2-log (r('e ,,-ith (1 grn,de-l 

butt log and u, grade':3 s('collcl log is classed as gmde 1-3. ~"'aeility 

in the use of gmd('s to ('stimate tree quality is essential in making 

fmancin.l maturity dpt'.isions. 


Conversion Surplus As an Expression of Tree Value 

1'r('(' valllP, 1'01' PUI'POS('S of this n.nflJysis, is C'xPI'('sSNl in LerlllS of 

('ollv('rsiOll surplus ((J). <. 'oll\-C'rsion surplus is the' difT('rence b('!'Wt'Pll 

the sules vu.Iup of Lilt' PHeI product, lumber in this (~ase, 3.nd all tbe 

direct costs (11' eOJlvprting tl'e('S into lumher. Db'eeL eosts as dis

tinguished Jrom overh(\ad costs are mai]uy expellditurps for Jnbor 

u,nd materials 11 tilized in felling 3. tre<.'; mn.killg, transporting, 3.ud 

sa,,-jng its logs; and milling and handling the lumber to Lhe time of 

final sale. 


O\'('rhea.cl costs nrc those thltL al'e inC'll1T('d whether 01' not any 
particuln.l' lJ'Pp is ('ut. TJwv u1Clude, among other things, inteJ'Pst on 
bonded indC'bi<'dllPss, man)' t.n.xes, J'('nt, insurfln('(', nlld sn.lnri('s of 
superYisol'.\' pc'rsoJlJJd, i. e., fixed per-H('re ('osis. The Jull 1l1eusur(' 
of n, tree's ('olltriiJutiOll to n. bUSll1(,SS is the amOtUlt by which it defrH,Ys 
these costs 01' n.dcls to profits. The tree \\'.hose lwnber sales yalue 
exactly cqunls the din'ct ('osts of handling it has a cOlw('rsion surplus 
of zel'o. His illllllnt(,J'inl to the business whelhpI' sueh n, tr('(\ is (,Oll
vel'ted n.t alL To put it another \my-once the decisioll has been. 

a ThC:' Cros;:;ptt pine log gmdl'R arC:' as fol1o\\'8: 
Pine Log Grade 1\TO. 1.-Surfact'-clear logs J0.0 in('iJps or iargC:'r ill diall1C:'ter 


lnside iJark at the Rlllal1 end, and logs o\'er 10.0 illChE'H in cliallwt(~r at the slllall 

end containing IlOt rnOr(' than thrN' 2- to 4~illC'h knots, or tlJ(' equivalent (usually 

a. rnaXilllUI.l1 of about G) in srnaJl knots. J~('ngth]O fpet or longer. Logs of thi::; grade 
lw.\'ing ] 5 J)('r('elltor more of volume lost beenuse of s\\'('C:'p, crook, or other ex
tpl'JuLl cldects tln~ 1'('(luced Ollt' gmele. A loss of over 40 perC('llt 1'('c1uc;('s the log 
to gr:lde a. A 10;;;'; of 0\'('1'50 j1t'J'Cl'lIt of the volume of the log cullH the Jog. 

Pille Log Grade J\'o. 2.-t:lurfnc('-rle(lr logs 8.0 to H.1l .inC'heH d. i. b. at the small 
end, logs on~r 8.0 in('hps containing nUIllt'J'ous sUlall knot!;, or logs over H.O 
inc!Jps d. i. b. at til(' small ('nd cont.aining numerous small knots 01' up to six 2- to 
4-inch knot;;. Lpngth] 0 [pet 01' longer. Logs of this gra.de IUl\'ing 20 percent 
or lIlOI't' of thp \'olume lost bpcausp of s\\'pep, crook, 01' othc'r external defects are 
reclu('('(l OUP gm.dp. A loss of 40 pCl'cpnt or more of the \'olume culls thp log. 

Pine Loa Gr(1de 1\'0. 3.-K/lott~· or ('rooked merchun(,ubk logs 8.0 inches d. i. b. 
ut the> smull (,lid tlUtt do not fnll in grade 1 or grade 2 as ri('licrilll'd above. Length 
] 0 Jept or 10ngPI'. Logs of this gmde \"ith 20 percellt or more of the volume .lost 
because of st"eep, crook, or otll('r external ddect are culled, 

Conditions A 7lplic(1/J/r 10 .'Ill GI'a.c/es 

Knots.-Small knotR are dC:'fint'das any Ii\'(') or dead branch stubs of any size 
up to and including l.9 iIlches in diameter. Lllrge knots are 2.0 inches or larger
in dillll1ptel'. 

Knots that are bl.1llclwd at onp end of a Jog or one face of a log are not as serious 
,til a .number of .knots seatt('l'ed 0\,('1' OIlP or more faces. Logs having such bUJlched 
knots are not usually I'cdu(!ed in gmde as calleel for by the above definitions 
uulesH crook or 1'01; is (Llso prCflent. • 

Ho/'-Logs showing umniiiiakttbic evidence of Fomes pi·wi. are automatically 
J'('ducl'd o nt' grade below that indicated by the knot or surface cltantet('ristics. 
1'lli;; I:{!(lllction ill grade is an additioll to UIIY ellused by s\\'c<:'por other defect. 

http:rnaXilllUI.l1
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made, based on c..-..;:pcctn,tiollS, to operate thc bUSU1css-it willu1crease 
the profit or reduce the loss of the firm to utilize any tree the returll 
from which ,,,-ill p(1Yl1nything I1boV'e the direct costs of conversion. 
Of course, if operating facilities ean be run to enJHlcit~7 on other trees 
tll(1t hav-e 11 still higher conv-ersion surplus, the tree in quest.ion had 
best not be utilized at this time. Thus cOJ1Yel'sion surplus is that 
part of n, tree's gross value as lumber which is I1vaihblc to pay f[Xed 
costs und thereby to incI'ease profits or recluee losscs. 

The concept of value net of variable costs alone, here called con
version sm'plus and used throughout this study, 111ay appear unfamil
iar but actuall~' is inherent in the common thinking of the business 
world. Its application to forestry problems can be seen in the work 
of Ashe (1) and Brundage et al. (2), among others. Omission of fu;:ed 
costs from the financial maturity estimate is justified on the ground 
that these costs are common to all the cutting alternatives beillg 
weighed, and eonsequently do not nJl'ect the choice of the best altel'
native. In order for a prospective inyestor to forecast profitability, 
or for a going business to calculate profit, u.Il costs,illcludillg overheu.d, 
must be considered. 

But the fmanciul-maturity calculation is not u, cu.lculation of profit 
or net return.: it is Silllply u. calculation of the most profitable choice, 
regardless of the a,ctuul profit or loss. Notwithstanding the prospect 
of profits or losses, it w:ill al\Yu.ys pay the firm to cut a. financiall.v 
mature tree. For beyond the pOUlt of finuncial maturit~T there will 
always be some alt0l'native use for funds \\'11i('h is better thaD leaving 
them invested in the tree. 'rhese funds, put to this better use, will 
necessn.rily increase proD ts or reduct' losses. 

Lumber Sales Value 

The fust ingredient of com'ersion surplus, lumber sales value, can 
be 0stimn.tcu for any tree. Knowing the 'Tolume n.ncl gmde of en.cll 
log in the tree .and the ltunber gmde yield (13) of the "iLI·jons log sizes 
and grades, one mu,y determine the amount 01' lumber, l)y gru.de, that 
the tree will Yield. The totallnmber value in the t.ree is then culcn
lu,ted by mUltiplying the amount of eu.ch grade of lumber by its cur
rent price, u.nd totaling the results. 

The prices used in this buIletill for loblolly and shortleaf pines are 
f. o. b. mill averages received by large producers. Since the annual 
avemg0 price receiyecl by these compa.nies for cuch gmd0 of lumber 
(~annot 1.)(' fill' out. of lill(' with that obtained b.y other producl'rs, t.he 
prices are assumed to be n, close rdleelion of the entire southern pine 
market. 

Direct Costs 

The other ingredient of conversion surplus, direct costs of lumber 
production from stump tluough mill, is estimated from representatiYe 
cost records. As has been noted, direct costs include olJl.Y those 
additional outlays thu,t arise because the tree in question is being made 
into lumber. They specifically exclude fiJI ii-..;:ed or overhead costs
those costs that are ullu,f)'ected by whether or not the particular tree 
in question is logged .and milled. 

http:al\Yu.ys
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The unnual cost sllmmuril's of thC' SOlltiH'rn 1)iu(' Asso(,lfLtion fo), 
Group 1 produ('C'rs WI.'l'e IIsed io estimnil' dirC'C't eosts 1'0), n, t,\-pical 
opemtloll. Costs W('I'(, C'stimnl,-u in dollnl's P('J' ;..r bon.ni-feC't for 
trC'C's of each log Iwigh t and diameter chess, using !vtaill1blc logging 
:Uld milling study ('xpeJ'iC'l1eC' (0,8, 13). 

COllVerSi017 SlI1plllS Inclex 

lJ eonYC'J'siOll surplus is pst imu,ip\l jll dul1:trs, it must bC' n'C'n,kuln trd 
\\-!lPTl . chang('s ill lum\)pJ' prices OJ' prodllctioll ('osts oc'cU)'. This 
diflicully ('UJI 1)(' dl'('umYented, for, fts figmC' 1 illllstruU's, tilp mtio of 
dirC'ct costs (prim:lril.\' Wllg'PS) to luml)(\1' prices 1'l'llltlillS fnidr ('onstl1nt. 
Thus, if lumlwr snles ynluC' tll)(1 diJ'C'el ('osts al'(' ('xl)J'PSSPc\ itS pel'cC'])t
n,gps or pl'icp ],plntiy{'s oj' SOIllP {'OlllmOll del1ominnlol', such as the 
pric(' of No. 2 COJlllllon III III bpI', ('ollY(,l'sioJl B lll'plus ('un hp dC'l'i"e(1 ns 
:1. price l'C'ln,tiyl' OJ' i11<I('x llumbC'r. By this C'u.lcul:ltiOll, thC' difJi('u1tips 
Hrisil1g hom I1l1ciunlillg pJ'i('('s und costs nl'c' tlYPl'tC'd, amI ns long :lS 

tl1l'il' rtl,{io ]'C'mnins J'('nsonnhly Iht' snme, tll" (,OlIY('I·sioll. sllrplus ind{'x 
,,"ill contullH' to Imyp Bui>stantinl ndidilv. )'IoJ'('on'l'. if it should 1)(' 
dl'sil'pd, the dollnl' l'qlliYnlPnt or tIll' l'()];YC'rsio)) surpllis .111d('x of un." 
ll'(,(, ('an h(' n\(l<lil~· del('J'llliJled by JJ1ultiply.illg thp illCIPx y:ilue' h.v lIw 
('II l'I'PHt pl'iC'(' of ::'\ n. ~ COIllJ1l0.Jl luml)(·I'. Substun tiul ehnngp in till' 
J':ltio of pilhpl' hlmlll'r snIP" ynlul' 01' clirpd ('osts to the price of till' 
has(' gl'cHIP or lllJllher \\"ill JlN'pssiltl.lp J'(,yision of th(' ('OUY('J'SiOH sUl'plus 
ind{'x. 

]Jl O)'dl'llo ('XjlJ'l'SS !umhel' snIps y:1IIl(, ns Ull illd('x 11 II 111h(\]' , nd
ymltng('is tnkt'll or UI(' rai)'ly s{nhk J'('lnlioJlsliip hC'tln'(,J1 gl'ad(' pl'iC'Ps. 
'Yilh nil tIl!' ups amI. downs of (j1(' lUlIllwl' JlJurk('t (Ill' pri('(' of Nleh 
grnt!e tl'lHls to l11uintain n. hixJy COl1stant l'atio to that of other grnde's 
(/J) . 
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• 
For the southern pines this is demonstrated in figure 2, which covers 

the period 1925-.51 but omits tlle a,bnormal war :vears 1941 tIn'ough 
1946. In the top panel of the figure, pril'es c:.\.l)ressecl as jndex num
bers have been pioUet1 for each of the main grades of southern pine 
lumber. These index numbers express average fi,lllll1allumber grade 
prices (f. o. b. mill, received by large proclucers) us perccntnges of the 
')rice of No.2 Common lumber. The total annual production of 
southern pine lumher is plotted in the middle pan ('1, and tbe bottom 

60~---------------------------------J 

BILLION BOARD-FEET 
2:0.-------

• 
DOLLARS PER M \/''v~-----, 

IOOr-------------------------------~~~~~--~ 

80~------------------------------------------~ 

60r--------------------------------~----------~ 

40 --"----------------------------;,---------

20r---·---------~~_7-------------------------

• 1925 1951 

FIGum; 2.--7'op, Relatiyc price of the main grades of .southem pille lumber. 
ltfiddlc, Total United Slates product:ion of southempinc lumber. Bottom" 
Average price of southern pine lumber. 
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panel shows the avprage lumber price received by the companies. 
These chllJ'is show nL-~t 1:]1(' J'elationship among grade prices is more 
stable than, and relatively unafl'ected by, either the volume of produc
tion or the pJ'ice level. . 

Postwar experif'nce indicates a significant departure fTOm the pre
war record. Both B and Better and No.3 Common lumber grades 
are now closcl' in value to No.2 Common thau they were in prewar 
years. For the present situatjon, therefore, only the postwar years 
should be used to estimate the grade-price relations likely to prevail in 
thE' neal' futun'. Thus, the graclc-price inclcx numbers (based on No. 
2 Common) us(,d in the eonstruetion of the guide tables are averages 
for the 5-,)'ea1' pPJ'iod : 947-51: 
Band BeHeL _________________ 185 Ko. 2 Commoll ________________ 100 
Ko. 1 COlllmon (including Cfinish) ______________________ 140 

No. a CommoIL_______________ 85 

These iJldC'x Jlumlw]'s impl.,- tha(, whatever price prevails for No.2 
Common luml)('l', 185 percent of tha.t price is e)q)ected to obtain for 
B and Better, 140 pe]'cent for No.1 Common, and 85 percent for No. 
3 C'Ol1mlOl1. Lumber sales value of the tree is ealcula.tecl as an index 
number simply by multiplying the amount of tree volume in each 
luml)(']' grade hy tllest' prict' l'('lativ('s and totaling the Tt'SUltS. 

If direct ('osts pel' 11'('e a]'c' to be expressed in the same terms at; the 
lumber sales value index, they must be computed as perccntages or 
l'ela.tives of the base usccl for determining the lumber sales ,~alue index. 
Here, the index value of dil'c'ct cOllyprsion costs for loblolly a.ncl short
leaf pines was calculatpcl by dividing the total estimated direct costs 
by the price of No.2 Common lumber. 

0011vcrsion surplus was thC'll obtained as an index number by sub
tracting the indcx value of C\i]'Pct costs from the lumber sales value 
index of th0 (ree. The r('sults of these calculations are given ill table 
1 (p. ]5). Th(' gross lumber sales value, cErect eost, and cnJlvel'sion 
surplus for eaeh tl'ee gmde and d. b. h. class are given in columns 2, :3, 
and 4,respectivcly, as index valllPs per:r-.f board-feet. Lumber volume 
])Pr tl'('(' is gin'Hill column 5. Dividing the trce volumes ill column 5 
by 1,000 bOfl.l'd-f('pt unl! multiplying b.,~ the index values of column 4 
l'csulis in thc' eOllY('rsion sUl'plusllldexvalucper tree,gi\'eJ1 in column 6. 

Relation of Conversion Surplus to Stumpage and Log Price 

Since conversion surplus is here based upon lumber value rather 
than log or stumpage valuc', Lhe finaneiul maturity guides developed 
are applicable primarily to the timber owner who opemtes a sawmill 
IWcl sells his product ill the form of lumber. In developing guides 
for the stumpage scller or log s('llel', conversion surplus can be com
puted as always: sa.les value of the product (stumpage or logs as the 
case may be) minus direct costs of converting the tree into this 
product, taking into eonsidemtion whatever price allowance the mar
ket makes for quality. Thus the conversion surplus of a tree for sale 
as stumpage is equal to stumpage price minus the direct cost::;· of mark
ing find selling. vVhere these costs are negligible, the conversion 
surplus and stump'd.ge price arc the same. And the conversion surplus 
of a tree for sale as logs is cqual to the sales value of the logs minus the 
direct costs of marking, logging, and selling. 

• 


• 

• 
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DETERMINATION 	OF THE RATE OF INCREASE 
IN VALUE 

Given unit vnlues bjT gmde, the l'fdj(~ at which a trce incrcases in 
total vnlue depends prinl!l,rily on three fn.ctol's: d iamctel' growth, 
height f!;!'owth, and changes in trce grade. In order to estimate tlw 
J'ate of vahl(' increase for n.ny hoc it is fIrst necessary to consider 
prospe(jtivc cbanges in thesc factors oYer tlw next cutting cycle. 

The method of estimating these changes is most cn,sily lUlderstood in 
the simple case 01' no change in log height or tree grn.de. Herc the 
sole problem is that 01' determining the pJ'ospecti"c increase in diam
eter. A 5-year cutting cycle is assumed. That is, it is supposed that 
the 1'ol'ester has thc' dlOicc of cutting a trep now or waiting at least 
5 yC'H,l·s. In judging finn,nc,ial matul'it.\" it is eOl1v('nient- to estimnte 
growth h.r yigor dIu,s. I'Vitll lohlolly pine,o\the l'ceonunended dasses 
n,l'e these: 

AI'crage
rI.lI. h. 
grum/"

ill. 5 
lJcar.'i 

Vigor clasH: 	 (ill ch e,,)
H.ig;h ______________ .__ • _____ . ______ '._.____________ 2.0 
lVfcdiuIO ________ •• ________ ' ______ . ______________ • _____ 1. 5
Low_________________________________________________ LO 

• 
Incrcmcnt hanuners 01' borers can, of course, be used to estimate a 

pine's probable gl'owth rate. A mOl'e cOllvenient method is to judge 
growth from the perccntage of total height in live crown. A study 
on the Crossett Experimental Forest showed that desirable loblolly 
pines of medium vigor lw.Ye :37 to 45 percent of their total height in live 
crown. rJ~hose in the low-vigor class lw.Ye less live cr.'own and those in 
high-vigor class have more. In trees 01'01' 10 illches in d. b. h., thesc 
ratios were l'clativdy unafl'ected by tree diameter.5 

Thus, if the pr'cseni; d. b. h. and vigor class of a tree are known, the 
d. h. h. class 5 yeal's hence can be estimated by l1.dding the expected 
avemge diameter growtlL Conversion surplus index is then ca1
culn,ted, Iteeorcling to methods previously outlined, for the pl'l'sent and 
future d. b. h. class of the tree iLnd the prcsent log height and grade. 
r/'he diffel'enee betwepl1 tIlt' conversion surplus index('s is a measure of 
the mq)ected value llleL'easl'. 'rhe rate of value increase is computed 
1'1'0111 the compound intercst formula: 

V'n17=(J+P)", whcre 
1,0 

VO=Gollversion surplus index of the tree now. 
n=l1umber 01' years in the cutting cycle, in this case, 5. 

Vn= conversion SUl'plus index of the tree 'n years hence. 
p= the rate of value increase, expressed in decimals, 

4 The cutting cycle and growth are based on conditions prcvailing in thc 
terti tory around Crosl':'ett, Ark. They should be applicable on good sitcs (site 
indcx 80 or better) throughout Lhe range of lut'nlly pinc. 

S The study showed that croll'll diamct.ers diffcrcd by 1.5 fcet between vigor 
classcs. Though statiistically significant, thcse ditrcrunccs are too small to be 
readily I'cGognized in the woods, 
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For ('xflmp]p, tIll' ('o11\'(']'sio11 surplus indt'x fol' n, 20-inch, high-yigol'. 
;3-10g 10blol1~r pUll" grn.cle 1-1-3, is 3:3.1. Its conn'l'sion surplus tilde'X • ' 
nt the l'llcJ oJ 5 YCUl'S, if kJt uncut, is estimn.tpd at 42./,\\'.l1ieh ('01'
l'('sponds to thilt' o[ n 22-ineh trt'l' o[ the snm(' log Jwight n,nd vigor. 
The ,ralu(' o[ (1 +1))" is 

Thp YiLIlLP of p is found hy looking up til(' uUlnh('1' 1.~9()() in eompollnd 
intc'I'pst tnhl('s l'O1.'11 ('qual to 5 ypars. fn this iJlstnu(~(' p, til(' ex[wetpd 
rate' or vnIul' iIWI'NtSl' 1'01.' thl' 20-ineh loblolly pinp, is 0.052 (5.2 P('I.'
cput) , 

Financial Maturity Guide Table 

'Uncll']' fipId l'OllditiollS, .it is impra.ct.icul to calculatp tlwl'l1Jp of 
incl'('ns(' fol' l'11.C'h incli\'idunl tl'(,('. Thn('\'ol'(', to Jneilitatp th(' applicn
t iOll of the' finnn('inl nw iUl'i ty pl'incipl(' in the \\'ood:-;, n Iln(U1l'in1 
mattll'il)r guidp (;nbl(' (tahlt, 11 hns bC'(,1l pn'pnl'l'd to show til(' pl'O
s["H'!'!in' mtl' or Y:lll!(' 11l(,I'l'OS(, for !:I'pps b.\' d. b. it.. j',I'('(' grad(" and\'.igol' 
dn.ss. 'l'li(' tahll' SUJJunal'ih('s [hl' ea1cul:itiolls and lisls thps(' l'U,tl'S of 
yalll(' in ('I'l'USl', nssuming no c1ulI1gl' ill \'igol', log lwight, 01' gmdp. 

,,1u'1'l' ('hnng('s in Ytgor, h('ight. or gmdl' at'p inuninent. tb.l' guide 
tnhlc' pl'oyides Ow l1(,(,pss:LI',\' cln,tn to enlculllU' HlP ('oITl'spond.illg 
Pl'osjwetiyl' rates of Ytllup ill('J"('Hse. This cnll'ulfl,tioll is milclp by 
appl,\"ing th(' compouucl int('I"('st formuln, to tIll' tl'('("S 1)J'(,Sl'ut COll- .: 
vprsion surpl us inclpx find to its ('oIlY('J'sioll surplus II .n'llI'S h('11(:C' ns 
sp('l'iJi.l'll in thl' guide' tn,1>l(' 1'01' tll.l' ('X[)('ctl,d yigor, lwiglil, or grad(' 
('1nss. It is nssulllpd hel'l' thai dimndl'r grO\\"tll [01' trcps or till' same 
d.. b.lt. n,ncl "igor ('Ins:.; but difTcl'('llt lll'igh~t ('lass and gmcll' is the salUC 
lor pnw[ieul pUt'pOs('s. 

Thus, if fl, 20-in('h, ~~-log, grad(' l-l-:~ loblolly pint' of high "igol' 
\\'('1'(' l'xpl'('[('d [0 grow inlo a 4Aog, gmd(' J-I-2-;~ tn'(' in 5 ,Yellrs, 
ils ('oI1Y{,l'sion sUl'plus \\'0 Ld e!. Ill' lhnt of 1\ .22-il.ll'h gl'adl' J-1-2-;{ pinp. 
This would 1)(' 55.8. TIll' I'n U' or \'alut' ill('I"('11S(, is oiJlnin('d by diyiding 
5:3.8 by :3:3,1, til(' l)('r('('nt ('olln'rsion surplus, and looking up thl' 
quol il'lI I, LG858, in compou tid in [('J'('S[ tttbl('s, Till' \'n lu(' gI'O\\"1 II 
IS foulld 10 Ill' 11.0 [H'I'l'l'nl. Cttleuln 1 iOIlS or [his lln.lUI'(' should Ill' 
HU1.ll(' by IIH' for('sler lll('rt'ly to gUid.l' him .iLl preparing simplified 
lluLrkillg nLil's, 

Change in Vigor 

Freqlll'ntl.," It'('(,s of 10\\' or Jlw<iiulH yigor, ",hpll l'PlellSNl through 
hn,l'YPst of ('ompe'lillg tJ'PPs, impro\rp in diaDwll'l: gro\\rlb.. Thus, 
low-vigor 01' medimn-vigor lI'N'S whosl' crOwns nt'(' .tIO[ loo short 
eltn llSltlLlIy 1)(' eounL('d ou [0 gl'ow at thp mll' or [ite' lll'xt highpst 
vigor elnss ",lu'u t'Pl!'tUlNl. 'rhl',\" should bp ndnUH'l't! OUl' "igor Ch1SS 
h('fol'l' Jinfl.ll!'inl mn,juril.\' is judgt'(\. • 
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Changes in Log Height and Tree Grade 

In seeking out maturp tr('('s for halT('st it must 1)(' k('pt in mind 
that Dlany tre('s below 24 ineh('s d. h. 11. art' continuously in(T('asing 
in log h('ig1Jt and in quality as i1l<'Y grow. Th(' following tabulation 
shows the prohable eOUl'se of ]og-l('nglh and ir('('-gracle devplopDlPnt 
of a 1Jigh-grnde, medium-vigor loblolly pine (growing 3 inches d. h. h. 
per 10 yea:rs) as it goes from 12 to .24 inehes in dinm('tpr: 

..-lnnlltll cOllrrr,':sioll Burplus i1lcrea e 
mill hrirlIJti,'ld .II'WIO/l.t "eivhr fI"d 

grade cha'lIve grmic chl/ngc 
Tree vruric (l,crrcl1l) (pcrcell/) 

D. Il. h. (inelH'Rl: 2-3 _____________ _12 . 1l.2 5. (j2-2-3 ____________ _]·L I. !) .5. IHi ______ .. 1-2-3 ____________ _ 
1.1 4.(;1-2-;{-:L _________ _18. 5.2 '1. ]

20 1-1-·;;-;, _. 4.. 9 ;3. !)
22 .. kl-2-:{ 4. 3 3. (;
24. I-\-I-:{ 3.3 

A third lOfr usually <lpn'lops H! abolll 14 ilwht'S ulIlL il. fourth n.t 18 
il)eh('s. As H. gt'IIl'l"iIl .nill', til!' ]lOft-II t inl l"n pit L ill) prOn'llH'1I L .ill gradp 
has bec'u l"(·nlized hy lIH' t imt' [1, loblolly pint· r(,lI("h('s 22 to 24 ilJ('hes 
d. b. h., nud the potential ])l('l'ehulltnb]p It'llgth is usua]Jy indicn.ted 
by the Limp tlw tl"('(' is 15Lo 17 ill('hps in diumt'l{'l'. 

SIMPLIFIED MARKING GUIDES AND THEIR PRACTICAL 
APPLICATION 

Ji'or \\roods lIS{, tilt' guidl' tabh' shou1d be eond('nsod to simplifiod 
llHll'king guidps through wlli~'h Ji.llluwinll.\r matuJ'(' tl'('('S eon bp j;oadily 
identified. The follo\\ring dis('ussioJl d('u,ls with some of UJC' problems 
that tiJ(' f01'('ste1' fu,(~ps ill prt'pnring dI('cLiYe mar.king rules. 

In selecting trees to cut and to lenve, one cannot consider a tree 
solely on ilsown m('l'its~ Eaeh tn'p is part ·01' a stand and its con
tinued growth oj' 1'('moval aJf{'cts the fu tUl'(, prod uctivi ty of the forest. 
Each t1'('e t{'nds to inJlU('l)(~P, fa\rorabJy or U11favombl~~, the establish
ment and SU1Tiya] of l'l'])roduction and tho deYE']opment, both in 
quality and sizl', of t1'(,('8 ill its inm1ccliu{{' nrpa. Thes(' influpnees 
should be ('yruuaLed before lh(' desirability of n. tree as un investment 
is finany judged. 

Relationship of the Individual Tree to Others 

The problem ofaccoun ting for t/w influence of other trees is not 
particularly formidable. It is easiest to appraise a tree on its OWll 
merits first and thell consid('r \\'1.)('th('r the e1feetof other trees upon 
it is great enough to nlter {he first ('stimt1te of financial ma,turity. 
1\Then this is dOlll', some trot's tImt nrc appnrelltly mature will prove 
to be sntisfactory illvestJn(,11 Is if removal of one 01' more less produc
tiYe competi t.Ol'S will leH.d to jm])l'o\Temeutin vigor. Othor trees, 
despite ]lighNIJ'ning rates, will be .finnllcially lIli1ture because of their 
adYers(' influ(,llce on the est.nblishment of l'cprocLuetion 01' on the 
growth of bettcrquali tyexisti nf; t.rees. 

• 


• 


• 
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• The principle coYering the relationship of the indi,-idual trN' t.o 
other trees is this: rfhc aim of the fOl'cs.l.el' suould be to maintain on 
each a('re that yolume of timber ",hi('b, within the limitations ·of t/w 
silv]('ultural.system and tb(~ ('utting hudgd. }Ifl,S the greatest possible 
conversion surplus in lret's not, yd finaneially JllatUl"(~. Since aclher
ence to this principle will rt'sult in len.yjng on eueb acre the highest 
ya11:le of timh('r eapital possibl(' \\-ithill the spe('ifiNl limitations and 
growing a,t orn,bove the altcrlltlti'-e rate, it follows that eaeh a('re ,,-m 
produce tbe Jlig/Jcst income thnt the desired rat(' of ]'c'turn eanafi'ord 
for any given stand. The matIH'mn,tjcHl explanation of this principle 
is giyen in the aplwndix: on paU'('s :~o Lo :~7. 

The operation of the prineiple ofmnximum residual eOlln'rsioll sur
plus is most easily c\rIl1oJlstrair,cl by supposing that th(' f01'l'sll'r is 
choosing bet W(,(,Jl [WO pin('s. Boil) UT(' of m('d i lImdgor und..fi nn,l1cin,lly 
matur(' ('OlISid('J'ed on th('i!' own J)11'rits; fl,Jld yet ('llitillg ('illl!'r Ollt' wjll 
ruisc tllC yigor of t.iJl' ot11<'1'. Tlw followlllg citltu arC' rl'ad from I abit, 1 : 

Tree .. \ 'J'reeH 
D. b.l1 ______________________________ inches_ In20 
Gradc_______ - - - __________ • ________ _ 1-1-3-3 .\-2-3-3 
COll\'crsiou !,urplu~ JlOW ... _ -JI. -4 3·1. 5 
Medium yigor:

COIlY('rsion surplus !tftf'l' 5 t('ari1- __ _ 50. I 41.7 
Rate of \'Illue il.lcremw_ _ _ _ pprcl'nt. 3. \) 3. n 

High \'i~or {afLer Olle .is eu t1 : 
CoJ.lyersioll surplus aft er 5 y,'ar" ___ •• ___ - __ 53. 2 4'}. 3 
Rate of yalue inCreaRf' .. ____ • ___ pprcenL 5.1 5.1 

• If fl. 4-])(']'('ent return is ell'sired, O1)e 01' these pilles is ma.t ure a1H.i 
should he cut. The other should be Idt to grow aL ]Past O1)e mort' 
cutting e~TclC'. Ii'rom the prineiph' of lelLying the llllLximum (,O)W('1'
sion surplus. it is C'l('aJ' that Tree A should b(' left, Sill(,(' it has Ow higlH'J' 
value now and prosp(,(,tinl,'" This principle applies, 110t onl'y to tree 
value ctiii'(;'l'C'l1c.('s nrising from gra.de, bu t ulso to difl'erences urising 
from trc<, species or product obj('('Uw, 

A comparison of the value of the aHel'native trees to the business 
wm show the rNlsoning b('hind the rule. If the mtlt'ket value of' No. 
2 Common piJJ(, is S85 per 1'.1, '1','('e A is presently \\-orth $:35.19 or 41.4 
(conversion surplus jJl~lex) percent 01'$85. Complltillg lhp dollR1' 
value of these nHel'llntln tn'eS sho\\'s that the ,'alll(' add('(.l to the 
busiJ)(,ss oyer th(' llext 5 .\"(':1 "S is: 

1'ltlu(' of (1'('(' (:ut, ill\'cslccl at 'J percent COUl
pou_nc!, parn;;. __________ _ $7. fi;1 $G. 3u 

UroWI h in "alue of 11'('(' kft:
Trec A _________ - _ 10. 03 
Trcc.B ______ _ S. 33 

15. n7 ]U.30 

SiJJel:' cutting TJ'('(' B will iJH'/'t'as(' the worth of nit' busilll'SS by 42 ('(']}is 

more thnn i.h(' nlll'./'JHlti\,l' of ('utling A, '1')"('(' A should hI:' Idt {.o grO\\-. 

• 
As a geill'ral J'uh', then, wl}('re thl're is a ('hol(,p in leaying OBe or mon' 

trees in a group, the t1'N' or tret'S wilh UJ(' hig1H'st \Talne now 01' pro
sp('C'tiyeiy-with tlJ0 gr('a(.('st siz(' OJ' highest grade, 01' the best chanee 
of i])('rc'H.sing in sizp or irnpl'oyillg in grode- -should be' 1'('[ai11I:'(L The 
.l'ule .is .designed to toyer .the lllf1jorily oj' the sit ua.tions \\'11('1'1:' the fol'

370nna°,.....5U-4 
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('stp]" hflS to en1hm(.e n:lt.c'.rJlil.tiw's. TJH're wiJI Iw ('x(,pptions, but Ilw 
...-jrtut' of tht' 1'u]r is that it eliminates sr-pnl':1te cnlculntiolls for eYCJT • 
situatioll iJl which a cholc(, il.l'is('s. 

Two nc1clitiOlll11 points 11C'r(\ to be made. The first concerns the 
conflict Iwtw('(']l mte of ilJ('J'('flS(' in tI'0£:' valu(' and th0 abilit\T to in
cl'pn.se I1\(01))('. 'I'll(' s('('ond is thut. Rome dC'('isioJls require 'looking 
nbNld t\\'o 01' mor(' rutting (':,·('J('s. 

ThC' ])l'(>('l'din~ ('xnmp](' was n. spC'cial case in that hoth trees hnd 
the snJlW J'lltp of vllllJP jJ)('1'I':1RP. A sOJ)]('\\'Jlll,t mon' (q)i(':1J situn.fion 
,is thnt of n. low-p'nd\' tr('(' of high ...-igol' ('OIl1I)Ptill~ with n. 1>('tt(,J' grad(' 
in'(' of low yigor, \\,1)(,1'(' UJ(' In((PI' (,fill Ill' pxpl'(,(pd to j)1('r(,[lS(' to Jl1('d
illm yigor lIPOIl tIl(' rPJIlovn.l 01' th!' fns('1' gl'owillg tn'e. Thl' data for 
(\\,O sllch pilll'R might I)('as foIlO\\'F;: 

Tree II 

Tree.l. .1{,'lilll,1lI
Idgl! rigor 1.0'" rigor ,-iuor 

n. h. IL .• _........ _________ ••• __ ineh{'" . 11\ Iti 

<:ntc![, .. 2-:~ 1-1-3 

('on \·('r:.;ioll "II I'plll~ II()W 1·1. Ii IK 2 IS,2 

('Oll\'('l';;iou ;;lll'plu,.: U/'U'l' ii .l'1>UI'i' IH. Ii 21. ii 23, 2 

Hutt' of ,,[tllIl' ill('r('n~{'. ___ Pl'f('('llt oi. () a.1 ii, 0 

If n 4-\>('1'('(']) f I'('t IIJ'Jl is d('si 1'('<1. i t d()('~ Itot llll (Oll.ttl f hllJy follow t1litt 

Tn'!' B .sltott.ld hl' (·ttl. HI' tIl(' .sallw l'nlc,ttlntiol\:-l ns Iwfot,p, alld ;t::;SIlIl1

ill~ (hilt .\'0. '2 ('OJlllllOlI jlill(' ,i~ WOl'tJ1 SH;'),UIl' PI'('S{'llt Yfllup 01''1'1'('(' 
A is $l~.:~~ U.lltl of B $1;),47, ('tt(liJI~ l'itJll'l' tn'(' filld ('OmputiHg the 
ynlu!' f1ddl'd (0 tllP bllsiJI('f.;s 0\'('/' tlll' l\('xt [) ,'(':Irs, ('oIlsic/c'l'iJIg' Tree B 
to grow U ( llH'(\iulll Yi~oJ' lift <'I' \'l,jl'HS(,. gi n,'s tll!' Jollol"iJ\g J:('slllts: 

('/II/illY TTtt'.J ('llltill!1 Tnt' n •,Tal\l(' of t I'{,C' t'lIl, ilty\'s\l'<i at ,I ]lpn'Pllt tOill-

JlOllnC'!. (>:(1'11>'. _ 82, ti, sa, 3li 


Growth ill \'lLItIt' of t"('(' 1('1'1 ; 
Tn't' A (high I'i,!!ol'i 3. ,10 
Tn'c'13 (1lI('<iilllll yig:ol'j • L 2.') 

Ii, !J2 0. ,Ii 

~iJI('l' ('lIl t iJlg '1'1'('(' A lI'iIl illl'\'['n:.;{' t h{, I\'{) I'll I or II\(, iJlIsil\('sS 1)\, I{j 

('PI\[S mOl't' tlttlll tll(' altl'l'llntil'l' of {'ultillg' B. '1'1'('(' B sl\Ould Ill' I(:r! to 
grow. :\ow II\{' ('())dIil'l I)('(\\'('(,JI Ill(' pl'l'r'l'lll or tl'l'l'-yuIlIl' iW'I'paS(' 
tHld HbiIi! \' [OiJH'J'('HSI' iII('O])1(' ('Hn lw l'I'soIn,d.TIIP ttltpJ'lJat\I'c l'ttle 
01' 1'('t UI'Il 'j:.; simply H bn'nk-('\'I'11 point hl'lolI' II'hi('h !lit' Jon'sl owncr 
j'('f'USl'S to ('Hn'.,' im·('stJlll'l1ts. TIll' flit'[ tltnt [OW-YUllil'. rust-growing 
tn'!'s will ofl('11 il1('I'{':1::;(' in \,:tlll(, n( ;l fn::;t!'I' 1':1(, llwn ltiglt-Yf1.llI(' (TN'S 

",host' }!;rOIl'IJI (1H',r iltllibi( dOt's no{ n!lI'nys d('!<'I'1l1iJlI.' 'UH' choiC't' of 
;)ltpJ'llHti\'('s. \r!)('I'!' n cltoi('C' mllsll)(' Jl1lH\(' amoJlg' t\\'o Or UJOj'(' 11'('(\5, 
{hl' OJ\(' {o [pnn' is llSlInll,l' (JI(' OIl(' !lln.l ['Ull Jna\;:(' (IJ.l' ~I'l'fI.{('S( ('oJl(J'ibu
lioll to iJl('oll1p 1)('( \\'P('J] J)(ll\' nue! th(\ (i111(' it is l'X}){l('('t\ to becomc 
fiJ]:l.Jl('iu iI\' mn( 111'('. 

Wltt'J'P' Ull' Jor!'slC'J' llll':; a ('hoi('(' bpl\l'('eJl a. ]ow-Yfdup, fnst-grol\'ing 
trce n:nd n. ])iglt-vllllll'. s]ow-gl'ow.ing tr('(' (/lft! will respond to l'('lcasc, 
thl' c1t'('ision is not nlwuys ill i'n.vol' of lll(, bptlt'l' grfl.dl' tJ'PC'. H llterC' 
is fL IfLl'g(' Yigol' cUfJ'('I'('IH'C', (/1(' Iliglt('J' grnd(', slow-grol\-iHg t1'('(' should • 
bl'hpl ollt!! "h(,ll lllt, diO'PI'('IlI'(' in ('olll'l'l'sioll slIl'plus is also Y('ry 
gJ'(,lf.( OJ' tit!' 1)('lt(,1' gmd(' tn'(' ('.IW /)(' (H·olitll.blyh(,ld ltHJ('h longe/' than 
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the poorer tree. '\"hen the difl'C'I'('!]('e in vjgor bet \\"('(')1 fl. slow('r 
growing high-value tree and a faster growing low-value tree is moderate 
or little, the high-value tree should usually be iaTored, pfl.l'ticularly 
if it ,,-ill l'espoml to l'elefl.se, 

,Yhile nUl11:r douhtful cases call be resolved by considering the esti
mated growth rates over the next cutting cyele, some situations require 
looking ahead t,,-o or morc culling cydes. This will be pal'ticularl:y 
hut' ,yl1\:'n sl1w-log-sizt' trN'S of the lower grades arc ('omp!trcd ,,-itll 
potC'ntialJy ]Jigh-gnule tJ'('CS, induding pslablished s('cdlings, which 
hl1vP )10t y('t )'Pl\'('h('(\ :-fl.\y-]og F-iz(', Il will also he true \\"J\('11 a, trN' is 
Y(,IT ('10s0 to linft1]r'itti mntil/'it\- and 1:('g(,I1\:'J'ation is fl.n nit('rna,tin'. 
'1'11i.> enJeub(iong of tilt' hl'pak-t,\,('l) point's for sueh sitnftliollS require 
comparison of potrnlinl ]'£'t urns from smnJlpl' (]'('es 01' s(,pdlings against. 
the mor(' imm('(\ia t(' H,t urn}; from esta,blished sn.w-lo~-siz(' trees. 

Otbc'1' ('ollsidt'l'ntions j'(·1n.ting to the' stand mny a.ff('('( tlJe mnturit)T 
dN'isioJl. A tree m.fty 111)J)('U1' finnnein.ll,,-rnn.ture but \"ill still not be 
],Nl<h' for hfUT('St. if it is 1l(,('dc,d tts it s('('d soun't'. The )}C'ed for 
hllil(ljn~ lhe ~rowjng sloek towurd optimulll ditwwll'l'-(,ln;-;s rlistl'ilJll
lio1l1ll:l,'- also ]'('qlli1'(' l£'uying SOIllP fitlll1l('inJly matlin' tJ'('('S 1'01' alnte'r 
ell t. Els('wiH'l'('. insufliciNl( yoluutl' to support a ell t mn,:-- r('sul t in 
ll'tl.yil1g finull('iall\- lllnitl!'C' ll'('('s ill S0111<' gtands. On tJJ(" OUll'!' Ilfl.nd, 
the O,,'nl\1' mn.\' he [ol'('('d (.0 (,lit sOlllC' J'usl-gro\\-illg, siki(,llltllrnllv 
desirnh10 (1'('('s'ill 0]'(\('1' to o\)ll1in a 1'('ptlur in('omp or' n l'PglllfLl' sUPP{\C 
or logs for 11 sn.,nnilJ. Tn this eltsc', tlIp dpsil'('d 1':lt(' of J'ptUl'n has risen, 
ill It;nst tempoJ'tll'ily. 

A Simplified Marking Guide 

For bpst I'(',mlts, ('Udl fon's! JIlHnn,w'J' wOllld \\-Ol'k out :t ~uide 
t abl() Im.;'c'd Oil 11 is logging und Jniiling ('osts and. t1l(' '-lt1'ialioDs ill tim h('r 
qunlity and ~ro\\-t1; 'l'lIt('S gC:'rll1anc 10 his 1'oI'('st. From this tahle 
Itt' could dC:'yist.' lhe' sort of marking g-uid(' illustratcd belol\-, Alter
nfl.linl,'-, hC:' could cl)('ek tnlJ1(' ] ,,-ilh his own i1l1'onnnti011 and adopt oj' 
adapt the mnrking" g-ui(\l' if tiJ(' r/isc'n'pall('it's tll'(' smulL 

In preparing mllrking InslI'll('Uons, a good JjI'st step is to estimnte the 
loeal patlc'l'11 oj' d('H'10pll1t.'nt in tree heigbt and grade. The influencc 
of this palle'l'rJ on ('hung-es in t11(' rule 01' Y:llllP i1)(']'C'i1SC ('un In' enku
bted as ,,-as don(' in tllt' tn,huln.lioll f\l1 png-p 22. The results will be 
ll;,c,rul in (('fI,citing tllp timber mnl'kC:'l's to j'(\('ognizp nnd f:1.'-ol' lhc' 
c\('V('IOPllH'llt of sul>sa.w-log t1'('I'S sho\\-ing promise' of striking impl'on' 
11l('nl in height and gruc\(', '1'hp following simpliji('d mfLl'king- g-uic\l' 
1'01' 10bloll.,' fl.nd short iPtlJ pine for n. .3-.n:11' ('ut (ing- (',n'lr j ists, fot' tlll'PI' 

(ypieul altpl'llatin' l'nt('s of ]'('tU1'11 , tll(' C\imnet('l' c1n.ssps of mal.un' 
pines in ('1L('h Yigor class: 

f). ,..,,- ''''UI/ nlte.·nnlite rule afretum j,,~ 
.~ percel/t 4 parmi {; percclll
(lIlchc.,) (iI/dies) (indies)Vigor c1us,.;;11igh_____________________________ _ 25-20 2]-25 18-21:\'l('dium __________________________ _ 21-25 16-20 14-]6Low _____________________________ _ 
1..1-18 

A l'a.ngc of llinmet('J's is specified he('[\,Use the l'al(' of \"lIllie in('l'I\[\'Sl' 
is infjuelleNI b,I- dif],p],C'lH'('S in log: \wig-h t {LOri tl'('(' grn(\r. Fo!' pxn.mple, 
fI, U1('dium-yigor, grade 2-3 lohloll~c pille is expede(l to grow ttl:1 per
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cent 01' beLier until it. is beyond 21 inches d. h. h" whereas a, medium
vigor, grade 1-1-2-3 pim i" BOt. expected to fall below this rate until 
after 25 inches d. b. h. These simplified d. b. h, guides can be verified 
in tahle 1. 

To fmther simplify the number of alternatives facing the timber 
marker, the diameter spreads migllt be replaced by single diameters 
for each vigor class. Simplification of marking guides, however, 
must be based on the judgment and experience of the forest manager 
in respect to the operation of a given forest proferty. 

Generally, a rule of thumb for markers is that trees near the border
line of financial matmity should be kept for another cutting cycle if 
they promise to extend log height. Similarly, trees that would 
oth(\l'wise be mature ean be left to grow if improvement in grade is 
inunillent. 

Thus, markiJlg rules can be accommodated to changes in vigor, 
height, class, or tree grade, The timber marker needs to remember 
that trees at the threshold of financial maturity should be kept if 
there is evidence of early improvement in vigor, height, or grade. 

THE FINANCIAL MATURITY CRITERION UNDER DIF
FERENT SYSTEMS OF MANAGEMENT 

In managing timber, tlw eventual goal is to attain optimum stock
ing, tlJa.t is, the stoeking that will produce the maximum net reLurn 
to tlH' forest business per unit of time. The problem, then, is t.o 
know how Lo identify optimum sLoc-king find J10W to move towfird it 
as rapidly as possible within the firm's limitations. The following 
section sbows how the financial maturity principle bears on these 
questions. 

Uneven-Aged Management 

Duerr and Bond (4) have proposed fl, way of determining optimum 
stocking for 1meven-aged stands on t.he basis of tbe rate of increase in 
yalue growth pCI' unit ineTense in stoekillg. The method assumes 
that optimum stand structure and composition art' known 01' can be 
determined 1'01' different low,Is of stoeking, and identifies the stocking 
level wbieh w111 pl'otluee the maximum net reLUl'll per acre per unit 
of time for n. pllrtieuJar aHl'mntiYe rate of returll. 

Suppose thltt the owner of a soutbern pine forest has been building 
up his gl'o\\"ing stock. He wlln ts to know when to Jlfll'Vest all the 
growth-when to stop adding' to his investment in timber capital. 
The problem amounts to determining till' point at which the increase 
in value of' tilt' last fld<[iLions t.o tll(' growing stock equals the alterna
tive l'aLe of reLurn. 'J'uhk 2 summarizes tbe data in dollars for this 
forest owner. 

N ot.e thaL as the value of growing sLoek is built up from $40 to $60 
(col. 1), the investment ill timber capital is increased $20 (col. 4). At 
the same time, the current growth in value rises from $3 -to $4.20 
(col. 2), so that tlJe growth 011 the last addition to the growing stock is 
$1.20 (col. 5), or (j p('rcent of tht', $20 addiliona'! investment (col. 6). 
If the 111t.('l·lHLliv{' 1'11..l,p of return is 4 percent, the process of building 
up the growing stock must be continued further before optimum 
stocking will be retl,checl. 

• 


• 


• 
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TABLE 2.-Detel'mini:nrf optim'l(,'/n stocking: An imagina,ry acre oj 
• southern 2)i:ne all-CLged jorest as ((model 

Currcnt valuc of i AdditiO!lf; ; 
Current annual Growth 011 additionsgrowing stock value growth to growingI to growing stock(dollars) st(~C)'k 

(1) (2) (m (,5) (6)"t 

-------_.!_----,-._----'--'----j--------
Doll(trs Percent Dollars ! Dollars ' Percent40._______________ _ 

3. 00 7. 5nu. ____________ ____ i ·1.2U 7. () 20 J.20 G.O80 _________________ , 
5.00 6. 2 ,20 .8U 4.0IUU. ______________ 1 5. GO 5. (j 20 . (jO :t 0l20. _______________ , G. 00 5. 0 20 .40 2. U140 ________________ : 
Ii. ao 4. 5 2U . :lO 1.51liO________________ : Ii. 40 ~L 0 20 .10 .n 

lI 

\Vhat bappens if anothcr $20 worth of growing stock is acldccl to the 
timber capital? The gl'owtl.l on this additional investment is the 
dUl'ercnee betwecn $4.20 and $5, 01' 80 c('nts. The rate of inerease on 
this timber capital is therefore 4 percent, th(' same as the alternative 
ru.t(' of return. 

• 
But wby should $80 of growing sLo('k 1)(' optimum 3,t 4 pcrGt'nt; whcn 

tbe whole stand is sWl Nll'l1illg OV('I' 6 pt'l'el'ut in CUITtmt ~l'owth (col. 
;~)? The rcnsonis t!lfi,t fl.1 though tilt, iotal growilJ~ st.oek is t'fLl'l1ing 
over 6 pel'CCltt, lilt' last ad.clition to it is ('(Ll'lling only 4 ])('I'('('lI t, and 
the growth response of this addition is what determines Ol)timum 
stocking. 

Why is this so'/ If CUl'l'ent growth of 4 percent were used to esti
ma.te optimum stocking, timber investment would be carried to $160. 
This investment would carll $6.40 per acre pel' year (eol. 2). 'l'hat 
the forest owner's income is not maximized tUldt'/' tltis st'tup is seen 
in thc faeL that he could liquidate $80 of' growing sto('.k, I'l'invest the 
$80 at 4 percent ($;~.20 pel' yea.r), and still nU1.k(' $5 Oil the remaining 
$80 of gl'owing sloek-a LoLal annual cltruing of $8.20. It can be 
sbown similarly that no stand eitber above 01' below $80 gl'o\\'ing 
stock is mol'C profitable. 

If the above test is applied, the $60 stand of table 2 will appeal' to be 
as profitable as the $80 one. The reason is that table 2 considcl's only 
intervals of $20 wortb of growing stock. Indeed, the interval used 
in this model can now be seen to have 3,n arhitrary e1fecton the result, 
This effect can be eliminated simply by plotting and curving the 
growth after tabulating it. 

The forester call estimate optimum stocking for any given tract by 
constructing his own counterpart to table 5.6 The first step, of 

6 For loblolly and shortlellf pities the silvicultural rcquisitcs or I;he optimum 
stands are not yct fully known. IVloreovcl', they may !lot be knowil for some time 

• 
to come since a separate set of requisites will vcry likely bc necded for cach site 
class, for each t'ype of product or combination of prochwt'H, and for each differcni. 
alternative rMe of reLlIl'll. In lieu of explicit. requisitcH for optimum stocking, 
the forester needs 10 apply hifi best understanding of economk and silviculturaJ 
principles to move in thc direcLioIl of the optimum stand. 
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course, would be to luake a, similal' table in terms of growing stock 
and growth in boa'l'd-f('C't. 

How ct11l thC', uuaneiuJ mfl,tlu'it:\~ idea ht'lp a('hi('vt' the optimum 
• 
' ' 

stl1nd? If nna,nciaIly mature' LI'N'S arC' cOllsist('ntly halTPst('d ,eutting 
eyele by ('utting cyell', Uncll'l'sto(',kC'Cl sttLllds will 1ll'C·l'SSal'iJ.\' n,ppl'Oadl 
optimum stocking. Tllis is so blWn,lIS(' thl' PI'Lllcipit' I'pquil'(,s IN\.ving 
t.he maximuLUa.moull t of I Ll.nlwl' en pi Ial I hnl will grow a.t or above the 
desired rate Gi'retul'n. 

Even-Aged Management 

In ('v('n-aged stflllds the filuulcial mn.LlIJ·it,\' pl'in('iplt' eall be USN! as 
fi, guidl' [or tllinlling and ror l'slimn,lillg oplimum I'otn,lion ngl'. 

For thinning, the pt'ineiplP provi(/es It IlI('thod for l'omparing tIl(' 
(\('ollomie l.dvI1ntug(' of' It'u,ving OIlP ll't'P ill PI'l'fl'I'l'tWl' (,0 n,nollll'!'. As 
ill th(' cnst' of UnpV('ll-n.g('c! st!w(/s, tfH' ob,i<'din' of en'u-ugnd mn.tln.gc'
llll'llt will bt' to kt't'p on ('(tell al'l'l' tIll' mnximulH \'alllt\ of timlw.f' en,pilal 
gl'owillg n,t. or n.bon~ H\(, n1t(,f'lmli\'(, l'aU' of J'l't.urll. In ,V'OUttgl'l' 
stn,nCis Llw fintl,nl'ioJ mat.uril)' pl'illl'iplt· willlw Hs('i'ullllll,illly wbel'o Lilt' 
thillning s.\'slt'm alld n~quil'(,IlH'lIls of till' slalld nt'(' /It'xilJlt· ('lIough to 
gi n' tllt' lOI't'skl' n l'hokl' ILlllOllg LI'l'l'S lo eu I alld to ll'tWl', 

FOrt'skl's intl'l't'skd ill usillg Llw pl'inl'ipl(' for thillllillg young piot' 
sLands will twed to prepn,!'o Lilt'it· own guide labll's, for (host' Pt'pst'lIkd 
In tbis Imlktin do 1)Ot. go I)(')ow 14 illi'lH's d. b. h, In li1l' pl'epnrn.lioll 
of guicll's for ll'l'l'S ill lltl' smallel' diauwl(\[' dassps it mny be UN'l'SSft!',\' 
to eakuln.tt' f'xlw('kd I'il L('s oJ vnlue iJw/'('nsl' oV('!' longc'!' p(,l'icds of 
timp than I.h(' in t.t'rval lH'twPl'n tl tin n i IIgs. '!'his ('onsidl'mtio n will 
be mort' impottallt whl're' mn,lIn,gl'J11f'lIt is pJ'imu,l'il.\- fo!' snwtimlJl'r,e: 
polC's, 01' piling Llmll WIH'rl' t.ltp aim is pulpwood production, \V11l\rC' 
smn,ll Stl'lllS pl'('(lominn,t(' and (,1't'PS do Hot yn.tT gn~nlly ill ('onversion 
surplus, simplified gt! id('s migh t bl's! 1)(' l'XPI'('ss('c1 ill tPl'Il1S of in
dividual lol'(\(' qunJit.,- t1lld vigor mthpl' LImn in tl't'rns of difillldl'r. 
This would pu t, el1lphnsis on I'u tW'l' grOWL It 1'n.L('s n,lld (,XI)Pl~ll'cl gr'ade
yic,lcls ill st']e('t.i ng trpl':=; to C'u t n,llcl lea.n'. 
, In oldpl' sU\,J1r!s, mfu'king fol' ill krmpdiu.tc' eu Is will d('p('nd more 
]wa.vily on illc! i viclual LrN' Sl'lt'('.lion, TIJP t.l'l1ejpnc'.y will bt' stl'ong('l' to 
eu!.. only thos~' LI't~l'S which n,I'(' nol payiug' tlll'ir way in the SULllcIs lWei 
the busin('ss as il. wholt,. TIl(' Liming of I,ht' fi l1al eu twill dl'lwntl 
upon finn.twin.l mn,lul'ity of' lhp I'l'sidun,l st;a,Jld, illeiuding suell ('011

sidt'1'n,tiolls n.s t.lll' vn,LlIe thl' foresLl'I' assigns t,o use of lllC' land fOl' n 
lll'W ('t'OP of kl'l'S nnd to [lit' usC' of the' I·psiciunl stand for ['('generat.ion. 

In its simplpst, form, I,he u,ppliC'u.tiOI1 or the flnancinl maturi.t.)' 
prineiple to l'VOD-agpel JnU,llug'elll('nt; will pl'Oeeecl sonwwhn,t as follows 
in a stand WJdell is to be' Jla!.1!l'Illly J't'gc'twl'ILtecl: DUl'illg Uw p~riod 
when interlllPcIil.t(, ('.11 ts IU'C' to be madl', tht' fOl'est ma,l1ager will waklL 
the stand to observe Wh(,ll au o[)('l'n.hlt, volllml' of trec's b('('olllt's 
lllll1lleially lllt.tun'. At, this time', lit' will mal'k thest' b'oe's for r£'1110Yn1. 
The more unifol'm I,he stn,lId, the ta.rgN· the Pl'oportiion of it that will 
become appal'entl,V fiwLncially maLlU'e WiLhill a, short ill tCI'\Tn,l and the 
more the mn'l'king will be guided by the line of 1'ensoning descL'ibed 
on pages 23-24 rolnting to Tre('s A and B'.: 

If the sbwd is so uniform that viL'tut111y all stems become apparently 
fLlltlllejall.\T 1l1tl.tiU!'(' n,t LIte sn,mc Lime, the primal'.\' apPl'oneh takt'n by 
the forest managc\!' will be tQ seek ouL Lhose well disLributed et'op 
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• 
trN'S l1.0d ot1w/' sh'ms of hip;he6t ('011\"('1'61011 surplus which. if n,Jeils('d, 
will juel'l'flS(' ill ,'n.ltt(' ullow til(' n\tprlliltin' riltp during the npxl ('utting' 
('yelp, TlI(' I'pnHlining tn'ps of 10\\'('1' YllhH" will he' I','nl(n-pd, Tlte 
PI'O('('SS will 1)(' I'('jwnt ('(\ from (',\'('It' to ('y('lt, "ll t il l he' J'Pg'l'I\('I'ntlon 
J){,l'iod is (,lllt'I'pd, Thj~ 1>t'l'iod will hl' d!'tC't'milll'd wltt'll tIll' I'esidual 
stand ('l1n no lonw']' h(, thilllll'rlto mnia!:litl n 1'11(' of ('oll\-('I'sion s1tJ'plus 
inCJ'{'ilS(' ('<lun.! to [hI' nltl'l'll:llin' !':llc' without stlll'titl~ substantial 
j'('j>J'()(ht('\ioll :l.lld tllUS il 11('\\- I'Ol:uioll. '1'1)(, 1'('Illflitling' ('rop [1'('('1', 

whid!. ns 11 gl'oup ill'!, flO\\' IlpP:lJ'('nlly flllllllcoially IlHlt'llI'l'. will \)(' 
l'('lJwy('d ns SOOIJ ns tll(T tU'(, 110 100lf!PI' I\('('(kd for tIl(' ('s[ablisilllll'nt 
of tlw new stn.nd,· . 

SUMMARY 

One' of the' most common d('('isillllS I hu.! fOI'PsLl'I'S mn.kr is which 
l!'pr t.o ('lIt illld \\'hi('h to \PHY!', T\w lllllllWiftl Illilturity pl'i()('ipit' 
proyid('s fi IlWItIlS for mitkinp; this <I(I('isiol1, Jt d()('s it in slwh a wily 
as to mn.);imizp till' PI'('SPl1l worth of a rol'('s! busilH'SS whose' illn's!
Ilwnt in g'l'owing stork is ('yuluutl'd fit ft slwl'ific rate' of in lpl'Psl. 1n 
l'SS('Il('{" the' net J'l'tUJ'l) is fit ft mn);inUUll \\'h(lll ullV additional busitwss 
('xjwnditul'(, is just puid fol' by th(' nddi!iol1tll i'('\'PIlUP it pl'odu('l's, 
In tC'l'ms of tttl' indiyidual tn'l', the' tWI rdurn to til{' busirwss is ttl tt 

mu);imum wlH'1l til(' ('ost of holdinp; thl' tl'(,l" on tlw lftud for tll).\- ftd
dit.iol1nl p(lriod (If (inl(' will 1)(' just ('quill to tll!.' r('Y("l1ur tIw tl'(I(l will 
add in that Sllmp tinw int~'t'vtU, TIll' 1lH'l'it of tIl(' fim"tnt'ial mnturity 
ilppl'oilrh lif's in thp simpli('it.\- of ti.lp ('onC'Ppt nnd thp NtSe \dth wbieb 
mn.l'kinp; guid!'s ('Ull 1)(1 dl'\'doppc.! fol' usc' in tIl(' woods. 

This hul1!'tin pxpln.ins nnd illustl'at('s till' pl'ineipiP and its !1,ppliC!I

tion [0 \'lu'inlls sys«II11S of n1unag!'IlH'I1t. LobloU.\' pit.H" mnl.lflg'pd 
lllldC'1' nn flll-ng('c! "Y"[PIll, is 1I<;('d HS Ill(' primal',\- illustration. 

As n,first s{('p in appl.\-in~ tlH' pl'itlc'iplC', tht' [o('('siPI' musl usufLlly 
dl'tt'l'millP [Iw spf'cific' rnt(' of itltpt'pst dr-sil'pel br the' IntlcinwlH'r-lill' 
nJU'l'lIfl,tjy(, rule of 1'('(Ul'n, FadMs nJI'(lc[iug t1H' OWIWI";; ('hoi('(' of 1111 

al(l'l,tltltiy~' raIl' :1I'p disCllS;wd. Thc' j'('!nlionship l}('twPPIJ tl1<' n\tt'I'
lllllin' rn((' and [il!' cultillp; hlld~('t is 111so dl'velopNI, sinc(' it is oft('11 
t'nsi!'st rol' (h(, mnH'I' [0 ('XPI'l'SS his cllOi{'C' ill (,I'ms of a ('ultilJ~ budgl't, 

If finl111cially mu tW'P t t'N'S n]'C' ('onsislentl~T haI'Ycstrd, eutting eyele 
b,\- ('tt tt in~ eyrIr, und!.'l'sioekl'd slands \\-ill llt'('{'ssaril,\' ilPPI'OO ell 
optimulll stocking. This is so bpCitusl' the principlt' requires I0IWillg 
the mnxim u m a 111 0 U.tl t of lim hpr ('npi lfLI tba,t \\-ill gt'O\\- nt or above the 
c1csirt'd ru,(e of rrim'Jl. 

It is l'(I('ommt'llC\{>d that fot'!.'st('rs fLpplying the mt'lliod accumul:1,te 
their own dala on timber quuJit,\' 11,nd growth, fLud their OW)1 logging 
mlCl milling (,05[S. Sinec this nut,'- Hot fLhntysbe fefLsible. data repl'p
spnti.llg a,'pnlge conditions fLr!.' summnriz('(\ herein for the following 
soutil<.'I'n speci('s gl'oups: lobloll~' ilnd shortieni pine; bottom-Innd red 
Ollks and sweetgum; fi.nd uplanc1 ou.l.;:s l1.nd. yellow-poplar, Fmtber, 
these dn.tfl. tU'e condenspd iuto simplified ll1fLrkillg guidcs, 

• 
The finmwin.l l11fl,tuJ'ily idea eall be a.pplit'd to l1.11,V species l1.lld, if 

properly 11.c\n,pled, under 11,ny silyj('uHUI'ul system fLnd Jor IUW product 
01' ('omhinn,tion 01 prodtwls. In e,'ell-aged stands, til(' principle cn.J.llH' 
llsed n,s n. guide for thinnings n.ne! fol' ('s(iIlHtting optimum l'o[H.lion Itg('. 

TIl<' mn,[ilenmlicH.\ ann,lysis, giY(·J.l in till' Il.pprndix, c\!.'lllonsll'll.I('s 
filM llH' principlr is ('ollsislt'n[ with (h(' tmditionn,1 soil rent Iltpol',L 
Us gl'('n.t pl'fl.eti('n.l n.dnl.ntng-e (lyrl' tllll,( theol'Y is til(' ('ase \\'itll whi(,1t 
mn'l'kilrg guides ('ILII In' form lI\n,tN\. 
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APPENDIX 

Financial Maturity and Soil Rent Concepts Compared 

Th" (inll.ll('inl Ilwlul'ily (,OlH'('p( i:-: d!'rin'd from (hp mn,rgill!1! 
tlnll.lysis prillt'i ph' of t'C} lIlI,! ing marginal r('VPllU<' lo I1Hu'ginnl cost. A 
t r-N' is fiun,llcinily mnl urp Wlll'll (Il(' Illltrginni 1"('\"('11 tJ(' lImt i! will 
proyidp in til(' I·imp to (hp lH'X! ('utling (',n'lp is C'qun.l (0 or- lC'ss lhan 
til(' mnrginn.l ('os! of holding it for lhil.l ppriocl, Thp marginid l"(,YC'nu(' 
is III(' "aIm' growth of (h(' (1'('(' during tilt' tH'xt cutting <'y<'l(' plus n,lJY 
acldiliolln.l l"('\"plHl(' lhnt nri,;('s frolll its influPll('(' Oll tllP growlh of 
otill'J' 11"('l'!-!, 'I'll!' mar-giun I cost is In.k('ll ns Ill<' amo lint of mOllP\' (Iw,( 

till' lr('("S ('Oll\"Pl"siOll silrplu:-: \'I1Iul' would l'nt'lJ in nn nll('rllnlin' iil\'l'St.
111 Pll I plus lmy loss{'s in forpsl ('!'\" PI U 1[' lhnl would b(' incUITpd in 
holding th!' tl'pl' ulJtil I Itp IH'xl ('ul lillg ('\'('1(', 

In j'll':ldi('nl :lpplieHlions, lit!' first si!'p of (ltp IhlU.llCinl mnlurity 
anfllysis is to (,Sclimn!p th(' !'xP('('lpd \'nlup gl'OWlh of Ihp 11'('(', fll(' 
lll:ll'giwtl rp\,('UUI', nlld (,XPI'(':;S [lti~ :IS :t I'nll' of ":llu(' i!lel'('tls(', Till' 
[,Htl' is hnsp<ioll llt(' pl'l'st'lll ('oll\,(,I'~iOll ~\Il'plu:-: \":11 Up of Ilt l, tl'('(' IlHd 

it~ (':o.:\ll'('[l'd v:llu!' t Y(':II'S hPllC'l' at till' tiul(' of llrp Ill'xl c'lI1ting "y('k, 
It iSc ('nlc-ulntpd ilS n ('lHllPOtl1l.d [!llpl'p:;[ mtl' !Ising mlllUtll ('OIl1(lOlllld
jJlg~, Thl' ll('xl ::;.tt'll is 10 C'OlllIWl'(' Ihis l'llt(' of ,"HIliI' inC'I'PHS(, \\'ith tltp 
mIl' of l'C'lUJ'll H\'niIal>l(' on tilt' (,OIl\'('I'sioll Scul'plus \"Ulllt' of till' [I'('P in 
ul [('nlltl in' usC's, 

Tllc' altcil'lwtiYC' 1':11(' of ],plul'll is nn l'xpl'('ssiol1 of tIl(' I1Ul.l'gillfll eost 
of holdillg litl' tl'('!' until tIll' Itl'Xt ('lilting (',\'<'Ip, ,nIPll tlw I'll,(, of 
YHlu(' ilt('rl'u:4p of tltl' tl'p(, is ('(jun.l to tIll' rn.t<.' :w:lilll.bk frolll nl!(,l'll:l(in' 
usps or !llOll('Y till' [I'pP is fin:lllC'inlly matul'p, pI'o\"i<ll'd Ihl' llHlI'f6nn.1 
rp\'(,llll(' IUld IIlnrg:in:1I ('osts (in addition In Ihos(' nss(l('inlc'd willt til!' 
C'Oll\'('I'sioll slll'pilis of till' tl'('(1} :11'(' also <,qunl. Thus, tlftl'I' th!' initial 
c'ompnl'ison of l'it.!('S of I'!'tUI'Il is mndl', il is IIp('('SStlI'Y 10 ('onSci<iC'I' (It(' 

I'lr('('( of addilional 1'(,\'(,IlU(' 01' ('ost 1l.I'ising fl'Otn t Itt' ll'p(,'s illflul'lI(,(, on 
(lth(,!' 1I'(,pS, PI'C's('lll 01' jll'osp('c'l in" should I Itp lrp(, bl' !Pft ulltil il IntpI' 
('ulling ('\'cI(" Wh('n litis :ldditiOlud 1'('\'I'nu(' pX('N'els til(' :l(\ditionn,1 
c'osls, 'Iin;m('ial mill uril Y will OC'('l!I' sOIlll'linw :1ftpI' Ihl' I'a(p of COll
Y('f'sion slIl'pluSc in('I'('Hs(: of II [1'('(' hns f:t1iPn Iwlo\\" llH' n.lll'l'lllt.! in' I'M(', 
Similu.dy, \\'11('1'(' til(' 11ddilionn.1 ('osts ('xc('pd tlt(' n.ddi(ionn.l [,('\"PllU<', 

finllllcini Ill:Ll uril \' O(,('UI'S som!'!illH' 1)('1'01'(' thl' mll' of ('onH'rsion sur
plus hll'I'PilS(' lind thl' Illtl'l'Ull.lin I'Hlp u.n' ('(jllllL 

Two cOllsicl('l'll Iions IltnJ ilpp!'fLI.' SOllll'\\'hn.l eli (finti( to in tl'odm'c' 
wilh malhl'malicn.l objPcti\'ity ill til(' fin1\,ncin.l m:lturily cI('('ision Oil 

Illp indi\'idul1l-tl'('(' bllSis !IT(' lIlt\ inflllPlH'(, o[ J'('\'('IlUPS from SUbSl'qUl'lll 
tn'p J'oln,tiom:; 11.lld litc' ('fTpcl of cosls ltssocinl('t\ wilhestn,blishing 1\,11<1 
O'l'O\\"illg np\\, LI'N' ('I'OPS, The ]1('( ('[r('t'l oj' gross fOl'('st rp\"enu(' frolll 
~UbSPq;:ll'llt lrt'(' l'ollttiollS is to shif( the mn.l'gillllJ diseOltlltl'd ren'lllll' 
elllT(' to tlt(' ldt ill tbt' vicinily of til(' oplimUlUl'oLn.tioll ilg('--~i, p" to 
ShOl'(('ll till' rolit( ion, COllsidt'I'n,lioll of TuLuI'l' lret' l'olnJions, 1l1l'I'dol'(', 
will lpnd to influpnN' n. rOI'('Sll'I.' to llttlT('sl ii, tn'l' ShOl'th- hdol'(' (llp 
1'11.[(' of ('om"PI'sioll l>lll'plus ilt('I'P;l,S(, of n, l!'t'(' is ('qlraLpd to lIle' u.ltN'
llutin'm!t'. On tllp othpr Ill1nd, if HlP ('ost of I'PPI'Oduclion n,ud suu
s('qU('nl f'ultuntl ('XIWlU;('S in ~I'owinl! a llP\\' tl'('(' ('rOIl HJ'p ('onsici('rcd, 
tht, mn,l'ginn.i dis(,Olllli.<'d ('osl ('UIT(' is sltiftl'(\ to til(' l'ight--i, ("I the 
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rotation is ]engthell{'c!--sO that the ('Heet of l'('nnu('s from future 
rotatiom; on optimum rotn,tion a~(' is offs{'t to :;omC' extt'llt b,'" the tosts 
of growing n('\\" tr('(1 erops. 

Th(1 inf\uen('e of l"eVcltUeS [!"Om Culm(' rot:llions u.nd titc' e{{('et of 
eosh; of growing new tl"ee nops enn b(' d('motlstrl1trd mnth(,lllnlicn.Lly 
by eomplwing til(' finane-inl 1lluturit~" C'OllC't'pt in it-- incomplet(' forIll 
(i. ('., c'onsidprillg olll," thr tl'('r its('lf) with the c\o!'trilH' of miLximurn 
soil n·nl.7 The lnU('L' lUes l}pell used fol' llliLl1;- d('{'(l.<il'S in P\"itlul1.ting 
nJtc'l"IIn,li\"(' cutting ng('s for stnncls nnd tre('s nnd is (l.('('ppu'd as mn.lhe
ll1ttlien,lLy and tLtl'ol'l,ticuU.\" sound for diP assumptions lInd,t'rIyill!! its 
iLpplicntion iJ(), 17'1, Tilt' rPinliollship of tht' maximulll soil I'('nt 
lioclrinp to 1lH' fitllU1cinl l11n.turit.\" principle ha,:. hl'l'tl discussed b," 
\Yol'l'(,1I U!ti n.nd by GllUl'nilel'!! (:n. 

Th(' finn.J)('inl Iluiturity priIH:iple' ('nil be l'xprps";['tl omtilemali('nlly 
in its in('OlUpielt' form by the ('(Illation 

tiT " 
r="f(lt') is prp<;l'lIt ('ol1\"('I""ion surplus \"11 Ill<' of till' trl'P; ,·IS till'dll 
mu,q6nnl J'{1\"l't\U(' lU'('ruLng pN' uuit limp if a (I'pe i,: 1l1l0\\"('d. 10 gro\\' 
hp.n)l)d II .'"('al's n,nd is C'xPI'psspd ils til(> first del'inllin' of tlIp J'en'l1ue 
iundioll r=}lnl. E-I is tile nltl'r1Htti\"p mtl' of .return. Thus, 

Innl'gillul n'Y('IlUe . ' ,when .' t I - equftls the nJU'rlHltl\"e mte, the COl1tnbuLlOn
pr('R('n YtL ll{' 

of :t tre(' to titt' npl I)J"Ps('nt worlh of thE' forest business sbould be n, 
nliLximUlll. '1'11(, fOl'muln it'. ilH'Olllpld(' in tlult it dOP': not introduc(' 
llu' n'\'eI\LI(IS or ('()st:; t1SS0('ln[l'(\ with fulm'p trp(1 J'ottttions. Thc'.s(' 
n.l"l' (IXPI'(';;;;iI11<, mn,t 1H'IIln.ti(':1.11y. h(nn·n'l'. in tbp soil !"l'n t form ub, 
so lhlll (,OJlllhl.l'isoll of thl' Jonllulns will PI'o\'jdp n llll'tlllS foJ' ('stimatin!! 
llu'll' ('([Pet on tll(' (ilUlltciul lllnluril \' ('ndIHl lioll. 

Tlt(1 SOill'Plll rorllluin muy IH' \\Ti'tt(,11 :IS: 

('I.{" 1·
,~ (2)

];,"-1 1{-1 

J)XU -, j)ih('Ollllted net ren'nue. 

r- JUl).

C= ('osl of rel)l'o(luC'tioll and ,"n.lu(· of olhl'I' periodito ('X[ll'I1S(>S nl 

age' O. 
E= illulUuI C'xpenses. 

71 = il!!(' of In"l'. 
I{= titt' altpl"IIn(i\'(' l'lI.te plus 1. i. (' .. !{= 1.03 whcJ'(' tlll' n.lll'I' 

nali\'(' 1'n,te is (1.03. 
According to lite> soil I'l'Ut doctrine, financial Ilmtul'il\" O('(,UI'S \\"11('11 

the' diseoun'U'd Del rpY('l1uC' is n. maximum, This cn.n he dPlPI'rnilH'd 
from the n.bo\'e 101'muilL by taking the firsl derinllh"e and setting it 
PC[ un,t lo Z('I'O. 

i Al"o J'l'f!'ITNI to 11$ maximulIl soil ('xpt'l'tntiOll r:lItH' and maximum discount('d 
econornic n'nl. 
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(3) •. 

) -7:- L T.- ('T." L' T.'" fT.' 1elY. .1.\.,. oz, .ll.- .1i" Og,.1i= 11."-] dn 

T.- [J- ('j L T.' [7:' . J dY1\." - ('!!,_ 1l.= 1).."-:1 .{, . en 

L ] [dr] (4)T.' [f{II-l] [ .1og" 1l.= I{" Y _(I dl/ 

Thus, filltuwlnl mn.turil.'" will occur when LogcI{ is equul to 
llUl.l'gltluL .I"C\'enue ,-.. ~.--. .. '" ..' .. .. ,"--- - tmlCs the COITCC

pl'C'sent t1'N' ntllle - prcsent vuLuc of growmg costs 

, f{"-l., , , ,

t.lOn term I{II' for Lbe mflucncc of un mfimte senes of l'eyenllCS aneL 

costs from fll t urr 1"0 tn.tions, 
If we disl'egn.rd for the mOl1lrnt Lhe dUl'erenee brtween Il.-1 anele 

Loge f{ nnt! eOlllJ)fLl'C the righ Lside of the iucomplt'lp fiun.neii11 maturity 
forIlluLn (1) "'j tll tllC' ('oITC'spoucling soil. ren t Jorll1ulu (4), j tis lLppan'l1 t 
that lllPY ure equn.l ouly ,,-hen (1-0 and I{=I, oj' when 11= co if 

" ' 1(11-1 , , ,
I{ p 1. 1ht' (,OITeeL.IOU tt'rlll Il."'-' IS !L l'ecluC'lng In,('tol' wIllIe (t !Lets 

n~ Illl pnlut'ging flt<'tOl', Tilt' ('fT(I(,(s i1l'r ('omprnsn.til1g n,ud drpendent 
on tlH' l't'lntin' sizr of r with .I"espC'ct Lo Y and tbe ,'{!.lul's of I{ iLnd n, 
'YhC'lt C io; l"l'lativrl,Y SUUtU and Il. 01' n, or both, !tI'e lurge, their net 
.' ,. " , I{Il-]

,,(Icc t will he negugIble Slllce tlte mbo I{,'- --;. 1 us Il.--;. co. und as 

1 1 
n --;. ro, nnc! j~='O --;. Y fiS C' -> 0, 

The rLifJen'l1('l' between I{-1 and LogJ{ is dependent on the YI1.lu(> 
of I{ 11lld ol1ly whell I{=l, When theultel'nH,tiyc l"n.te is zero, will 
I{-I=Lng,E, - ,Vhen K-l is gJ'C11tCJ' t.h11l1 ZCI'O, Log.K<f{-l. Thus, 

\\-hell j"(71)' is ('oncn:ve downward, ns it llsun.lly is, [~~] [~;~] "'ill reach 

f{-1 beforE'it rCltchcs Log.Ie FilUlIlcinll111tlllJ"i ly, therefore, will be 
enklu..nted to O(,(,Ul' u,t n. slil?h.tly eI1l'li..er.' din.n.letr.I' 01' Itg.l' when the 
nltl'l"llll.tiy(> ratl' If-I is useet in prefeJ'ence to the soil 1'011 t LogJl., 
The difT('rl'Jle(>s beLwccr~ .K-l Itud LogJ{ nr(> show11 in the following 
utimll1.tioll, whieh Cll.Il bc used to supply thc iI,ppwl)J"in.te Log.I{ where. 
gl'nphic instn.ntl111eollS tltngents n.re p.I'efolTed to pPl'lodic Se(.'I1.11tS in 
l'nlC'ulllting fiJltmciu.l mutlU'ity wjth the finn.Jlcin.t mtttlu'jty fOl'llllUU, 

http:iI,ppwl)J"in.te
http:eI1l'li..er
http:disl'egn.rd


• 


• 


• 


FIKA.;.'CBL lVL\'lTHITY: A GCIDE TO PROFITABLE Tl:\rBEH GROWIKG 33 

1'--1 LO(1t/{ ('orrf'!"'· lOr 

0.00 	 O. (Joooo 0.00000 
.01 • OlHl!l5 • !lOOO5 
.02 .olmm .00020 

o:{ .02.H5(i .OOD'\'! 
.0-1 .O;{!12.2 ,0007;'; 
.05 .O-lS'!l .O()121 
.Ou ,05827 • 00 Iii:) 

In the prnctielll H,pplientioll of the' fiwuwial maturity eonct'pl, 11 

rn+t-r" I I dr. l' Lf f"sec(UlL ._ ..-•. _.. rHl t('r t Ull1 11 tnng('nl -,- 15 (l'Il'rllllll(,( . or i1 1111t('t .~. C Jl 

pt'rioci of lill)(', lIS11Hll.\· ul I('osl 5.\'('11.1'5. This is dOM "(,(,:luse fl, eultjn~ 
eyrIe (plflll1Wd intl'ITal bdore lH'xt ilnJ"Y('st or ('lining lr(,:ltl11('l1t) must 
lw ll,dopf.t'd uIlder nny syslc'lll of IIlUIHlg"i.llg" n fOI"t''''! tlll!1 hp{,lll1sl' growth 
cul<"tIIillio115 dptprmilH' [)('riodi(' ruthpl' tltnn insttultulll'01l5 rnt('s. 
Thus. tht' finnnC"iltillluturity forllllllil hp('ollH's 

(51 

l'.-[lPI·(' )~Iis lhl' YHIlIl' of till' tl'P(' I ypurs hl'Jl("(, IUlll r the [H'('spnt yuille 
of the II"('e, 'rIwJ"P :i('('unl g"rowth is l111'tlSUl'pd, tbp slope of till' ex
pOl1enlinl s('('Hl1tE"[J{t-l) is lIsNl; iUld it is mOrt' \'nli(l to USl' thisthnn 
to use the slopp of lht' pxpollPlJlitllltlngl'nt I';''' Log,E \\-hieh t'qllHtiollS 
en n.nd (4) ernplo\-. 

Sint'l' thl' slopt' of thl' eXp0l1C'11tiHl S('l'anl fJ'OIll fJ to It+t will nhm.\-s 
bl' grcn.tpJ" fOJ" all\' Y:l1uC' of n tltHn tlw t'xpOlH'ntinl ltlllgpni slope at 
II, finfl,])('llt\ Iluttu'rity bll.sPcl 011 n fiJli\l' ('ulting (',nlP wiJI nknys bl' 
t'tlJ"li0r lIHlJl lletprmilled b.\- t1w slope o\" tilt' PxpolWlltlnl lang('nL'l'he 
soill'pnt fOJ"Jl1111n wilell npplip<l ill lht' fOJ"m of ('qu:tli!)IlS en or (4) U5('S 
till' expoJ)Plltinl tnngl'nt implkilly, ftnd tllt'I't'!'m!' dOl':' Hot n('('umlt'ly 
1"l'f1t'ct lilt' rt'ol ullt'I'Jlnliy('s bl'ing ('o.l1si<il'J"P(LH()\\"p\-pl', (his di(l'el'
('11('e hptwl'PJ) llll' finl1Jlt'itll maturity mNhod tUlIIll\{' ::;oil J"Pol npprot1dl 
('i111 1)(' J"l'soIYl'd by nUt'rillg lItt, soil J'l'Jlt cult-ula lioll so lhn t lhl' (INl'J'
mil1lttioJ1 of plimum J"otntion Ug"l' i::. bnSNl 01\ lilt' slope of tlll' Sl'c'n.nt 
to Ill(' tl'('(' \-:dUl' g"J'()\\,th ('lIITl' 1'01' II pl'l'iodic intl'ITtll I'llthl'I' t/tall on 
tI)(\ slope of lhl' lnllg('lll \"111' an in::;lnnl;\Jll'ott,; tillH'. 

An Ext/lJlple 

A l11('aSlIl'P of til(' ne[unl ll('t ('Ht,('t of costs of lrJ'O\\'lnlr sll('('('ssh-e 
[J"l'P ('rops nne! til(' iJlfhll'Jl(,[, of I'l'H'IIt1(';.\ from flltul"(, crops Oll the finllll 
<"in! Jlullllrity dpcisio)1 en.U hp obtnllH'd b.\· ('omptll'iJllr the iJI('ompl(>le 
fillUllt'iltl mn.luril\· ('HIclllutions with tht' soil rt'nt unnh-sis ill IUl ('x
lUll pIe, TIll' l'xainple will idso sprn' to iLIustl'tlt(' lhp eli'pcl of lIsiJllr n, 
secant for ynriOW3 lengths of ('ulting" <'yel<' ill pltU'l' of u tungent for 
clelpJ"lniniJlg the l'xppl'll'(l rull' of rl'LlIJ'Jl. 

The eXflmph' is buiJt upon th(' tlpct'l('rnting gr{):;:; J'('\"('!lllC function, 
Y=-0.1iin2 +29.[1I1-0;H), which giyl's the' JH'I"-!H'J"l' yulllP or u, hypo
thetieuJ <:,yen-ng"p(l stu,lld from ngl' 4~ ,\'PHI'S through agt' 70. Thp 
rpyt'lHI(\ fUJ\('tioll is, lll('J"Pi'orl', ttJllllogOliS to llll' rl'n'nIH' fun!'lioll 0.1' ill1 
incliyidtlltl tn'l' which ('x\li\)it::; :\ <iN'ph-rnling J'l'n'lIl1P ill('J"l'Il1t'nt ns it 
H'PPI'oneIlPs lllnlllrity llnd yit'lds n. ['(IYNHJl' only OlH'P ill the ('OUJ"SP of 
It J"oiatiOll. A J"PY(,lllll' JUllC(ioll for u slnlHl on n !WI'-tlC!'l' basis I'I1,tl1l'I' 

LhtUl for Ill1 illdi\·ithllll tJ"l'P is uliliz(><l for' tln' l'xtunp]p iJlOl'lkr to 
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simplify the introduction ofcosls. Gro\\'ing ('osts nrC' llonnnlly Ilf1ll-

dlC'd 011 a PC'I'-llc!'e basis und any nUnc-alion Oil un illdiyidunl-ll'ee basis •. 
wouM be nrhilrn.ry. For the ('XIWlpie. gl'owing costs of $0, $:3, $}O, 
and 850 pt'r ar!'l' !lre used. They J'l'prt'st'nt t1w initinl ('ost of estab
li::ihing n 11('\\' stnnd ILnd th(' discountC'tl nilup of subst'quent sih'leul

rI)"
t tlnll ('osls n l age 0. Tht' Ylllut's JO!' r, I and Il.TI for nil t'rnn tiy·p 

~ c.n 
rutl's of :l. 4. ;i, nnd 6 ]wr(,pnt an' shown ill table :1. 

Tbl' l'IltntiOtl ngl's as dd('l'mill('(1 by (hI' soil n'll! forllJuin, 

LOg.l{='{r~(,] [i~~] [!~{rl I} nrC' as follow" fo!' Ill!' so llH' fOil I' all ('1'

huti\'p rntl's of l'('tUl'll nnd foul'diJrprPllt ('0";( I('\'pl,.;: 

tUN 'IJJ"; Ij,lJt 


Y,,\1t .. of (' 1)('1' aert' (<iotl:u't',: tlJt'ur.~! I !1l'IIf.'f I illt'ClNt' 


IUlll .. _, ______ ._ 5:) iii) jX Ii] 

:LIlII 5:) ij;j ijk Ht 

1IJ.!)(l 5·, ;j{j ,is lit 
50.011 ij(i 5)'; 00 (i,/ 

'J'} , II "f{II_] , J ·1 I ' I '1' 1 I'll . H'l1J tll'W'(' n ]{Il III 11(',,(,1'1.1 ('U Ht 1011" CHII )(I ':;('1'11 I I IP 0 ow

ill!! rotatioll :l!!{'S lJus('d on "oil 1'1'lIt :1llilh'sis \\'itllout corn,(·tion fOl' 
, 'f' . , 't' . '1 }- [ J I • 1J' [tlr]1ll 11llte ~['rll'''' () l'olnII01l!4,. Jog, ,,,,c=y_(' rill 1 art' (,OIl1J)fIl'('C \\'It 1 

thos(' iu (11l' tabulfllioll ni>o\"(': 

IJJ)I: (Ot; (llJ~ ti.fJ.,' 


"alII" or (' IWI' :1(','(> • dollar:.;) : (ymr$) I.,,,,,.,, ('ltlJr.', (Yfllr.,' 

1l.IlO [)., ijli j!l {j.J 
 • 
:1.1)(J 5,/ 50 ;ill (i., 

HI,IlIl ij., :;T 00 (j" 
ij(lJlO ij(j 5!1 02 G(j 

COIllIHI ri",oll of tll('SP t\\"o I H hull) (iolls s11o\\';; Illl' ('01'1'('('( iOIl fuclor 
to It:IYl' tl 1'l,lulin'I,\' millor inlluPllc'p 011 optimulll I'otnlioll ngl'. TIl(' 
difi'pl'l'w'('", til nil !'tlSl'S:~ \'('HI'!4 01' !PolS, ill'l' \'PI'\' likd\' ;;lllllll('r thall !l1l' 
(,I'I'OI'S ill\'oh'C'd ill pstirnniing Illt' c'ol1\'prsioll siu'pllls\'nh!p of th" stunt! 
nncl ils ('XIll'clpd ntlup growth n)(p, Flll'th!'rmol'l', \\,J\(\I'(' ('ulling 
('~'I'll's UI'!' .j Yl'!U'S 01' 10Jlgl'r. tllP diff'PI'('ll('(lS an' (00 smnll to Ill' of 
1)J'net i('nl l'OIlS('(llll'll('(', J I should 1)(' Hot ('(I. ho\\'('n'l', lha t \yilel'(' 
J'otntiou,.. :11'1' I'('lnli\,(lh- silort 01' nll(,I'lwtin' I'H[(':; of t'ptUI'll arc Jo\\', 

til!' diff't'I'(,I\('(,S Ht (I·ibul·n.bll' to J{;;l Illllo" Il(l('olll!' Inl'gl' (']lough to jus

tif,\' pI'IW! icnl ('ol\sidt'J'1l I iolt. 
'I'll is ('om pnl'iso n dops 110{ iJJ \l!41 I'll {{' Ul(' diIl'<'r!'J]('ps Urisillg bpt\Y('l'n 

tl sil1!!Il'-I'o(nlion cnleulaliOll fI,nd nIl infinilp spri('s of J'otations, It 
ll1pn·iy shows. [1l(' (,J'l'Ol'S Urn.[ .('0111(' from dropping ti.Jp COlTN'Uon furtor 
E"-l . ,. , . , . .

Il." \dlPll cniC'uia{ Illg opt Jlllum cu ttlllg nge for n,n m(ult Ie SPl'll'S of 

t 1'('t' ('I'O!>". JJ OW('\'('r, \\'11t'I'(' ('=lIE 1 (i. (' .. (' is 0111,\' {II" ro pi 1 nlizrcl 

Ynl\l!' of thl' lllllllllli fixed ('OS[ 1)(11' Il('I'Pl, tiH' ilHlientNi rotation l~g('S •
ill [il('s(' two ttlbltlu,{iolls would be \'idid 1'01' ('ompnl'ing infinile Sl'rips 

http:nrhilrn.ry


• 


• 


• 


:FL."i1"A"-'CIAL ~IA'l:LRllT:. A GCIDE TO PHOFITABLE TDrBEH (;RO\\'ISG 35 

TABLE :3.- ra111(i8 for !/I'08S l'{,V0111.{, , marginal 1'( l'()tlU , Illal ]{" 

I :'larginal J{n 

Age Gro~s
; Tl'\'cnue 

(year;;l Tl'Y(,llU(, . elY 
n y ern (l.Om" (1.05) , (1.04)" n.Il:3)n 

'I- _ ....._,'~.~- --- --_._-- ---------- --.--- 
J)ollar,~ J)ollars 

48 140.4() ]5.10 Ill. 39:30 10.40.13 G. ;)705 -1. 1:32:~ 
;IlL 155. :~5 14, 80 ]7, :377ii 10. 9213 Il. ~:{a:{ 4.2.ifi2 

50 no,oo 1'1.50 18.4202 11. 4G74 7. 1(Hi7 	 4. :~,,:{!l 
4..il.)-15] ]8·1. :35 14.20 	 19.5254 J2.04.0S 7. :1!IO!1 

52 ] 98.40 )a. !)(} 	 20. 0070 12, (i428 7.fi8Gfi 4. fi.iO!l 

5:3 212. 15 1::1. (iO 	 21. \):388 ]a. 274.~1 7. \1\140 .}. 7~lO·1 

54 225. (iO 1:t :{O 2:3. 2551 13.9387 8. :n:3S .1. '1:1·11 

55 2:3S.75 la.OO 2-1. (l50,J 14. ():{5G 8. {j·l!\:l .i. ()821 
251. 60 12.70 20. ]2~ii 15.3674 R. !1!122 .l.2:Wi50 

57 2G4. 15 ]2. ·1·0 27. ()!)7.2 HI. 1a58 It :{.'i I!I .i. :l!Illi 
58 27fi. 40 ]2.10 29. 85!11 Hi. H42G \I. ,25\1 iJ.55:H 
5U 288. ::15 ] 1. 80 :31. ]20li 17.7807 10. 11,iO 3. 720IJ 

GO BOO. 00 11. ;iO ::12. \)878 18. (j7!l2 ] O . .il!11l .J. S!JIG 
(iI :UI. :3.i 11. 20 :H.O(ill In. 0132 In. !l·I.OG I). l)():-;:3 

)- :322 . .J(J ]0. \lD('OJ 	 :n. ()(j;'i2 20. 5!J:~8 11. :nso 1i.2.'().J· 
6:3 	 aa:3. 1i) HI, GO :~\J. 2S~lJ 21. ()2:~5 11. g:{:H 11. 4a7!1 

4], ();l6;l 22. 7047 ] 2. :3()(j'[ ll,n:HlI64 ::I.J:t 60 ]0. :lO 
:{,j:{. 75 ](l.OO 'J4. 1;1;32 28.8::1\111 J2. ,!IS7 Ii. ,Il:{{)(1Gil 

()6 :31l:3.uo !l. 70 "lG. 71l:31l 25.0:31ll 1:3. :mlfi 7.n:3,J.\1 
6j' :~7:{. 15 !).40 4n.6016 2(i. 288.i la.84:311 7.2.J5!1 

:382.4l) , 9. 10 52.5777 27. 5077 ] 4. :3!Hif> 7. ·J(i:3:{68 
28. \1776 ]4. \172(; 7. (i8726\1 auI. ::15 8.80 	 55.7a2:3 

7() 400.00 8. 50 	 5\).0750 :30.4204 ] 5. ,'i7)(; 7. !lJ ,,, 

witll tJll' :-;iJl~l ('-1'0 IIII iOll eulculnlioJl, for Log.. f{='~}' L- / F J
' ( 1/ - ~ ~-l 

Tlt(' Jollo\rillg PPI'-il('l'(' \ nluP$ of ilJlJllInl fixc,d ('osl;; IE \ ('Ol'1'P,.:.poml 

to the vnl.u('s wwd ill Ihl' soil rpI11 ('tliculnlioJls: 

Oljl; Q,I)/; "'/'., ',/, 

YnltH" of (' Ill'!' :«'1'(' ,dollar",: (dnl/ur • ., (t/nl/ursl ItlfJIlI1'·' , ,hllll'" 
:UJ!) O. 1 S O. 15 O. I2 n. ()n 

1n.oo . GO > 50 • ·to . :lO 
50,00 _ . . ::1. 00 2. 50 2. (10 1. ;30 

Oplimum )'o[illion ng-(' is ('OlTt'lalrd posiliyC'ly\\'Hh dll' \'nlu(' of ('. 
Th(' ~!.-r('ilter the ynluC' of (' the long-Pl' wm be Ul(' oplimull1l'ot:11ioll :l:-' 
('nJt'ulatec1 hy tIl{' soil rent fo,rruuln.. This C'orrdution ('un 1)(1 tl'ucpd 
to th(' \)p!Jin:jol' of tJl!' mlll'gillnl dis(,OI"ltpd eost IlS (' isilH'l'Pus('d. 

(Til F 
D('=E1/~1 +E:"'I' w11('1'e DC=disClOLlJltpd c'ost 

d D(, _,('E" I.Jog, Ii. 

dll =. [E"-If· 


AC'('ol'(ling to nu' Jon'going formula th('1l1ttrgiuul disc'om)(pd eo:,-t 
for un)' value of 11 de('l'l'uspS i1S ('111(,[,(·n.SPS; thus mUl'~!'iJlnl dis(,Olllltpd 
r('\,PlIup will be equulNl to murginal dis('oullted to;:;t (It higlH'l' ndup5 
for II us e )1H'I'NI$('5. Optimum 1'0Ln.(joll uge ",ill 1)(' n millinll1ll1 wlH'lI 
('=0. i. r., wlwn UH're Hl't' no costs of l'pproc\ueLioll OJ' otlll'l' SU/)Sl'QUl'J1t 

silv.ieultul'ul ('osts. 
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Optimum ]'oUltion age when CmH] !~{" 1 31'C' omiUpd follo\YsJoJ' the 

two formulus: •RolllliP" lIoe 11'htll "licrnll/ire TIIte of retllm is

fir.: 1J,!J5 O/JJ O,().j
(IIta,., fUetl,n Illertrs) (uetlr,,)[1J [dl] I rJ' dn =..og. \. ------------- 54 5(j 50 (j'! 

en [;~::J=J{-L.-"---------- 5:3 50 50 (j:3 

This sllo\\'s tlll' amount of udjustm(,Jlt m'('('ss:1I','- in tll(' illl'ompl(,tt, 
;-11 J 

JiJwll('ial muturity ('nl('lIintioIl J()I' tile PH'P('t" of':>..I{" ulld ('; and UH' 

i nIhH'J1('C' of thp dis('l'!'pn]l('Y \)('t 'n'(,J1 I{-l nnd Log"K i:-:; ttlso d(,lIlon

BtJ'Hled. 


Compn.l'ison of dIP Y:llups 11('1'(' ",ilh (ilmw fol' J'OlMioll agp ba;wd 

011 soil J'Pllt ullulysis. hoth \\'ith llIlt! \\,itJlOUl ('oIT('(,(ioll 1'01' illJillitl' 

8(,1'1('s of l'otntioJ]";, indicntt's Ihut disC'I't'Plll1(,j(,S llJ'isillg fl'o.m oll1.ission 


J{tl-l 
of (' ulld I{1I ill th(' soil n'n! enit'ulntion :1./'(' Ilt'gligibl(' \\'hl'll (' .is 

smn1l n'lnlin to r. This implips thnt dptNmillu.tioJ\ of n on tJI(' 
bnsis oJ maximum disCOUJl(('I.1 ~I'OSs J'('YPJlU(' ftiOIlP will ~jn' practieally 
the' "anW /'('SlIltS ns dis('oullting tllp 111'[ l'('\-Pllll(', Tl]is js 1)(,C'lluse [h(' 

mill'~innJ di"c'oUJl[('d cost liS (fp(pJ'miJl(,(] in formuln, (0) is pm('(ienll,'
zpro for smnll nlt/ps of (' aJld lllodprnt<'.l," JnJ'g<, ndul's of II. T]l{' 
discrpj)nJl(','- t\l'isillg from til(' USP of I{-] ills[pad 01' LogJ{.is likpwis(' 
.Il('~li~ibk ill thl' ahoY(' cnlclII:I[iolls, , • 

Optimum l'ointiCllltlg<' cnl(,tdnu,![ (1(:co.l'd.ing (0 til(' iJl('ompi('i{' 

fi ' I . f I PI . ) [-J, - 1 0mnllew mntunl." Ol'llIl1 n .il. -.1= Y ,lISlng 1-, all- ] -,n'al'i)-, 

euttill~ (',nips fol' till' dpiPJ'.ll1iwlt.ion of tilp milrgimd /'P,'('lIue and Uw 
]'fitp of "nlu(' ill('J'('HSP, is as Jollows: ' 

Roll/lion I/Ot' ,,,IIm Il/(rr/l(1/irr rule of refliTlI is

O(Jil O.Un 0.0-1 0,03

L('Ilp;th of ('uilin!!; er('](' rY('HI'f'): ;ycam (yellrs) (veur,ll (UCIlrs) 


) .• -". ." ' - ". - - •. - - - _ - 5:{ 55 5(1 (j:~
5 .. _.. ", ... . .__ ____ 51 5:) 57 01 
HL ---"' ___ . - ___ .________ "JH 5J ;)5 5H 

Fl'om tbis it is app:IJ'('.IIt thal Ul(' Jpn~th of thC' ellLliIl~ ('.n']l' mn,\
('xl'l'cis(' a strongc'J' in((u(')1('(' on optimum CUttill~ Jt~e than either C 

I(n 1 
01' ..:...l.Iill where (' is I'eln lively smnll nncl 11 moderate]y lUJ'ge. 

In this ('xHmple a ('haJ1~e 01' 5 ,nnrs in the lC'ugth of the ('uttillgcyole 
nppNll'S to short(,ll the rolation nbout 2 yeul's, ":hell n, I-yenr 
('utting eyd(' .is llsed, 111(' results ngl'C'e closPl,\T ",jlh thosp dptel'mi11Pd 
b,\' thp soil rent forl11uin. lor nil thp yulul's of (' (p, 34). ,VheJ1 5- or 
] O-year ('UttiJI~ ('),(']('s nrl" u,~pd, the incomph,te finuncinl mal urity 
solution depnr{s :from tllatof soill'('nt by up to 7 Y('ill'S. In tbjseuse 
the grl'a{.('J' rPii(1,)1C'l' ('lUI be pJaC'('d upon the fillallcinJ mat ul'ity solu Uon, 
1'01' if n,stund will llolpnytht, nHt'l'natin'l'n.te OJ' mart' OVl'!.' the duration • 
01' thecutLiJlg <,ydE', its contribution to the forest business will bl' fl. 

http:nHt'l'natin'l'n.te
http:LogJ{.is


• 


• 
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maximullI if it is ('ut at Uw a~l' iJl(ii('.ntt'd by tIl(' i]l('omph'(p finullciul 
matmity calculation 1'a ther than at the age indica ted by the' soil ['ent 

• [(n-l
anuJysis, This is assumin~ thut the illfJU(,J)('('>:' of (and l{n - arc 
nc~li~iblc, 

The Hardwood Cases 

Two llHrd\\'ood ('uSe> ('xamplps huspd on th(' J)wthod of nJ1nI~'sis 
d('wloped with lohlolly nnd sllortlenf pil1('ul'(' ~i \"('1] bt'lo\\'. The 
hottom-ltmd ['('(I oaks fllld s\\'('rlguJ11 (7) of 1h<' first ('xample> 
l'('lH'('oS(,llt uhout tlH' b('s! nlt<'l'JHllins for forl'st ll1ilJlfl,!!('rS of !!ood 
l'iY('r-ho(tom sitps suhjPct to [}Prior/ie o\'prJlo\\'. T'lle sp('ond rxnmplc 
d('als \\'i(h upland oaks nnd y('!Jo\\,-poplnJ' (S)' Oil good upland. sit('s, 
ypllo\\'-popID!' is probahl,\' (hI' best mnnng('llH'lIl nltC'J'llntin', OJ] 
oth<'r sitps. piJl(, mny h{, supc'j'jorto oaks, All onk-pirH' npprnisDl is 
llOt ~iY('n 1\(')'p, but til(' 1'or('sl('1' \\'islliJlg to usp tIl(' guidl' tnhl(,s should 
mnl,'p (11(' l'ynluutiol1 foJ' his 0\\'11 ('olldfUOlls. . 

Tlw bnsi(' nssumpLiolls UJH/(>J'lyillg UH' lInrdwood ('xmnplps 111'(' UH' 
~nn1!' n:: thos(' foJ' pim': 

1. 	 TJ1(' rOl'l'st OW)H'.r has d('ejd('d upon UH' productiOll of sil\\'limb('r 
ns 111l' l)('st liSP of hh~ Juw\. 

'J 	 ~\ sl1>'tnill{'d flow of SllW Jogs (for tht, product iOIl of slHlldnrd 
fu('[oJ'Y lumhl'J'l. witllin tllp Ctll'J'l'nt fUIll\InI growth potplltinl, is 
ll(,pdC'd to proyide n\.,," mnl('I'inl for fl JUJUlwJ' 1111ulUfnduril1g 
l'1Hl'rpris(' Oppl'lltt'd h)- thp JOl'{'st OWlll'l', 

8, 	 j . .11 nll-ngpd s,n;t('Jl1 of 1l1nJlilgP.!11l'1l1 is lwillg followl'd, 
At lilt' OUl:'\Pl. O}l{' impol'tnnt diJfl'J'l'lH'plwl \\"('I'll pilH' and lwJ,t!wood 

mnllngpJ))C'l1t .J)N'ds to IJP sirpSS('I./. In pil}(l mnlln~('lll(,l!t [lI(' nltpl'lUl
tjy(\ u:,\('s nnd bl'nn' tkmnnd JOl' tl'l'I'S j'ro.1ll till' Y('n' smalk"t sizl'S to 
til<' larg<'s[ lC'J\d 10' minimiz(' thl' j)l'obJ('Jll of d<'1r1illg witb low-qunli!,\" 
tn'I'S. Tilt' ~nm(\opportllnitil's. gl')H'rnlly :';lwuking, do not 0\)tai11 for 
lHu'dw()ods, :-;tnlltlnrd f:lC'tor,,-lumi>f'r and "I'll l'('l' , wllicll mak(' up 80 
1)('!Tt'Jlt of total hnl'd\\'ood ('OnSlimptioll, l'l'quil'l' U'('('S of Jnr~{' siz(' a!ld 

hi~h qualit,'" FOl' tl)(' l'l'mnindl']'-('ilipfl,'- ti('~, timb{']'s. nlld locul
liSP Jumlw]'siz(' is still (l:;:;('ntinl though qunlit)' is 1(,:;:; impOrlitllt. 
:-;uC'lJ Jo\\,-qunlil,Y tr('('S, how('Y('I', usunJJ"T c01llmuud Jow pric('s. 
Const'qul'lllly. tIlt' suC'('('s51'td hnl'(h\-ood fOl.'l'stt'r nssiduo\lsly SN'ks out 
inlH'J'Pll t i." Jli~d!-grndl' 11'('('5 wJlill' still of Y('ry smnJJ ::::.iz(' UJHl e01!sist
l'UIL~' fa \'rH'" tlH'ir cll'Yt'loIHlH'Ilt. 

:-;i)I('(' 'tIll' ('ompil:1tioll of t!J(' finnueiul mn.tw'ily ~llidl' ta.bh's 1'01' the 
hnr(\\\'oo(/ ('ns('s fo11o\\'s pr('cisl'ly tll(' sn!)1\' .1lH'thod ns uspr./ with pillf', 
[11(' dp(uils of 1J1(' ('olllputntiolls fin' not J'l'p('ntt'(L '1'11(' prill('ipnI 
points dis(,U5S<'d nn' tJ)(' Juml>l'l'-gl'ndl' pric(' dntn, tIl(' lIm'.d\\'ood vigor 
('lnssificnlioJl. the' JintlnC'iaJ maturity guide tables, null th(' simplifi('d 
llUII'\.;: illg gu id('s, 

In bOlll hurdwood easps. nelun) ]leI. lumlwl' \'.ip1d is l'stinmt('d In' tJ1C 
Intl'J'.lH1tioml1 ':.jJ}cll k('rf J'uk (1;2), As with 'pille, the gmd(' of It tr('(' 
\'":1.5 d('!<'rmiIH'd f'!'OIl1 111(' gradp of thp logs in it, Th(' Jog grndl's nrl'. 
thosr dpn']opC'd h," the eJlited Stlllps Forest Products Lai>orutol',V 
(181. Flleijit)' hi th(' usC' oJ thl' grat/('s is l'llhull('('d by fnmililll'it,Y wilh 
lh(' 10~ ddp(,[s upon which t11(','" uri' based (11), 

. .:\,·ai111hl(' ]o~ging nut! mimng datn, (G, p, 18; n; 15) \\'('j'(' Llsl'cl us 
the bnsi~ fol' l'slimn.ting din'd .('0515 011 typi('ul lwn]\\,oot! opPJ'ntio1lS, 
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Bott011l-La1ld Red Oaks a1ld Sweetglllll 

The bottom-land spC'cit'S ('OJlsicll'l'!'d IH'n' m'C' chl'lTyhark oak (Ouel'cll,~ • 
falcala Yar, pa!}or/ar:foli(( Ell.), willow oak ((2, phr-/lo8 L.). wuU'1' oak 
<0, nigl'a h), ::\ut taU onk cq.1l1LiiaUii Palm('r), and S\\'C'Plg1ll11 (Liquid
amba!' styf'ac[fhw L.L 

As with pint', tbt' ('yjdl'llt,C' in<lienll's n fnirl~' stnhlP JT,lntioJlsilip 
b('b\'C't'11 hnrd\\'ood Jumbl']' gnl(ll' ])1'1('(':" o\'p]' llip Y<'tll'S, In iiguJ't' :3, 
nllllt' indc'x Jl111l1llPrs foJ' {'nch !!J':ld{' or 1'('([ onk llJl([ s,,"{'('[gum lUln'i>l'r 
nr(' plot({·cl for tit(' ])('I'iod ]n~:3··4n, with th!' uhnormnl \\':11' :n'fl1'S 
olui tt(·(!. TlIl's(' 1111ml)('l's \\,{'j'p (lpriY{'d from nllll wll tlY('rng(' ] umbel' 
gl'nll{' ,l)ri('(,8, Tit{' grntil' PI'J('I'S nrl' (·Xpr<·;;;;{'(l Hz" J'('btin',:; ill PP]'('C'llt 

of tIl(' prj('(' of ~(). 1 CO.lUlllOll nnd :-;('J('(-(5. Th(, (lntn \\'{'I'P 01,-

SWEETGUM 
INDEX (No,1 COMMON 8 SELECTS-IOOl 
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• tainecl from Southern Hurdwood Pl'odueers, 111(,." of :Memphis, The.'" 
ure representatiye prices, f, o. h. southl'l'n bottom-lund hardwood 
mills, for uir-drjed sloek 4/4 ineh nnd thjcker. Because the lower 
grades of lumber huye eommumlPd relatiwl.-.- higher priees in l'P(,A'nt 

years as th(>se grud('s haH' ('omp into \\'ider demand-a eondition 
that is pxp(>eted to ('.ontlnup-intlex numhers were determined as the 
un'rage of prie(' r('1aiiy('s 1'01' the yeurs 19:37 through 1941 and 1947 
through ]949, with ('[\('11 year nllowecl equul ,,-eight. The resulting 
lndex('s nre us follows: 

IJIc/''X 

Red (1(11: ",'til'et'luumLumbpl' gmdp:
First:; llnd :wconcl~•.... __ ._ •.• _____ • _____ _ 15G 1:~4 
Ko. 1 Common :lnel ;-;plt,('t"'~ ...._.. ___ • __ .• 100 JOO 
Ko. 2 C0!l1J1l0IL '~_._._._ 75 40 
~o.acommOll_~_ .....•. -", ,~,-, g2 
K o. :-3A ComlJlon _ _ __ _ _ , • _. _.. 58 
Ko. :~B COIllJlJOII ..... _________ .... _.• -- •• __ :-30 

ri!loJ'.-Tl'ee VigOl' uS an indt'x of prospecti\-e diamt'tl'r growth ('an 
he judged from extt'rnnJ indj('utol's. In bottom-land hardwoods, the 
single most J'('liabll' imlientOJ' is t1.1t'bark, Bark fl'alUI'E'S standout 
::-0 'strongly und n1'(' app[tJ'('ntl~' so reliable that SOllle others-site, 
agE'. root syst.em-('an InrgE'ly be ignored. The C1'OWll, lJOwe\-er, 
furnisht>s tldditioual ('\'ideuee that should he eonsidered. 

TIH' yigor ebssC's defi])(,ll belo\\' do not appl~\- to eull trees or poor
risk trees. 'l'ht'Y arE' meunt to be 'used on tr('(ls at ler.st 16 ineht's 

• 
d. b. b.,approximate1y tIle nllnjnlUlll tree size for production of 
stundard hard,,-ood fadol'~- lumb('l.' in tht' Sou tho Three vigor 
elnssC's-high, medium, and 10w-suJfi('l' for nIl praetica1 purpos('s and 
ure elparl~- e]lough distinguished so tlJilt the fOl't'ste1' 01' woodsman 
('an \\'itl1 j)l'lH'ti('E' l<'tll'll to reeoglllzr! them and thus to estimate pro
spectiy(' growth \\'jtl1 minimum use of an ilH'l'C'Jllent horer. r1'able 4 
summnriz('s distingldshillg J('ntun's of til(' t1lree yigor elasses for 
bottom-lund ]'rd ouks nnd S\\-{\('tgum. 'J'lH' gro\\,th rates asso{'in ted 
\\'j t Ii thest' clnssl's HI'P ns follo\\',;: - , 

lO,pcar ,Ii" /IIe/er "roll'/II 

Ned ou/:s SlI'fl'/JlU'Ifl 
1iI/,·IIe.~) (iI/ella)'-igor cln;;~:

H il!;h ___ .. ________ • ______ -- ___ ----____ - .. :t 5--1. 5 8. 0--1. 0 llpeliulu ________________ , _________ -- __ . 2. 5-:3. 5 2. O-g. 0 LolI' ___ ..... _____ • _____ , _____________ _ ). 5-2. 5 1. 0-2. 0 

Tbe red onks (figs. 4--7) jn tilt' 1lig]lest \-igor cluss generally have 
SlllOOtll, tbin burk \dth w.ide, opeJl fissures \'iyj(ily- colored at bottom. 
As )'igor declines, tbe bark thickC'ns and roughens and the fissures 
nnJ'1'O\\-, becoming dis('ontinuous und obsC'ul'c in 10\\'-vigol' b.'Ct'S. 
DN'ndent red oaks, those Ilt'lm\' the dass of low vigor, are usually 
degenerat.e or d.ring, tire oftell stng-lJC:'u<.ied, nnd generally have exees
si"\~e clie-bn.ckof t wjgs. The bark (figs. 4, D, and 7, D) looks dull 01' 

l)]eaehecl and siekly, or e1st' is thick, clnrk, and velT rough. Abundant 
epicormk bnlllchjng is common. 

• III contrast to tlJ(' red onks, s\\'eetgu1ll trees of the highest vigor are 
dWl'u('t('rized by the Lbid,est bnrk, wi til djstinct bigh Tidges. In 
10\\'('1' yigOl' clnss('s the hur.k is flattc1' und thinner (fig. 8), 



-------------------

T"\ 13TJE 4.-Bal'k and CI'IJ1)Jn dWI'{J,rINis/irs I!f rr;d oak~ and 8Wfffgu,1/l, by vigor class 

Species 
--'----- 
R('d oakii: 

Bark_ 

Crown ______ _ 

Sweetgllm:
BarL __ _ 

Crown______ _ 

• 


High vigor 

Healthy, fully normal in color, glossy to 
lustrous, fair'ly thin anrl smooth, bu t; 
with shallow, wide fi~:iure:'l exposing 
fleshy, bright yellow to orange illlwr 
bark which contrasU; mar'kedl\' with 
dark outer bark. The bark is Ute lIlost; 
conclusive indicator. 

%	or more fully formed and without close 
competition. Full and thrifty, with 
profuse long, upward-reaching ~'Ollllg 
hranches and t;wigs, light colored and 
lustrous. 1\0 dying leaders or dead 
~tllbs in upper part. Foliage abundant 
and lustrollS. 

Crown quality and \'igor more important: 
than length or volume, except; that a 
high ratio of crO\\'l1 l('ngth to stem 
l('ngth is a significant indicator'. 

]~ight ash-gray, corky, thick, with pro
nounced roundcd ridg~'s. Bottoms of 
fissurcs display streak of very light; in
ner baric 

% or more \\'ithollt close competil'ion. 
1·'1111 ami healthy, cOlllpo~ed prepond<'r
antly of J;rllall ascending IpadN;; and 
twigs. Foliage abllndan(; and ltIS(TOIIS. 

Olh('r thing;; bC'ing e(jlml, high mUo of 
crown ll'ngLh to stelll !engt h indicales 
high Vigor. 

Medium vigor 

Compared with high-vigor bark, 
fissures less wide, inner bark 
dlliler and generally less con
flpicuous, Ov<'rall, bark is some
what rO\lgher and dar'ker. 

}~ or more 11'<,11 formed, with abun
dant foliage, and without cloHt' 
competition. SOllle crowns may 
be entirely free of competition, 
bu t twigs will be thicker al1d 
fewer and foliage scan tier than 
in high-vigor crowns. 

Gray, thick, somewhat corky (or 
at, leas(; with ridges slightly 
rounded), :wd fr'ee of scales or 
plates. Bottollls of fissllrcs lIIU'
row, only occasionally displa,v
ing thin streak of illliel' bark. 

}2 or rllOrc 11'('\1 forlllcd and wit.hou!; 
e10:lC' eOlllpelit.ioll. SOllie crowns 
Hrt' :llllalllH'eaIlSe of cOlllpelit ion, 
bll(, han! Pl'l'POllrlt,'l'lUll'e of ~lnHII 
twig:; alld abnndant fl)lia~('; 
oth('l'!'l arc large, 1>11 t hl'a\',\'
lillllJ!'d and with thin folial!;l!. 
Foliage always of good color. 
LitLle sigll of dry-topping. 

• 


~I Low vigor 
,-------------- 

~ 
n 

Dark, thick, narrowly fisslll'ed, 
Little or no Jjve tissue exposed ~ 
in fissur<'s. ~ 

t" 

~ 
Small and poorly formed, or open. ~ Thinly foliated. >-3 

Z 
.... .... ... 

,?, 

~ 
rn 
tl 
t::l 

Compared with medium vigor, "d 
darker, thinner, flatter. No !-3 
di!'lplay of inner bark. May be o 
scaly. ":j 

> 
C') 

::0 
HCompared with mediullI vigor, 

slllaller 01' more preponderan tly n 
hl'avv-lilllhe<l and w1l;h thinner ~ ...,
f(Jlia~c. Foliltl!;e lIIay be pale. oHonle (.rl'l'H nllty be stag-headed ::;l 
or dry-toJlped. t::l 

• 
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• 


• 


F/linn: ,I. ('lll'rrylmrk oak: ,\. l!i~h \ igor: n, 1lll'diuIll yi)!;ol': (', 10\1' \'igor: 
J>, ,I"t,;"h'll\, 

• 
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• 


• 

F-.t' .:·;--1 ',,19 

Fl{;nn: ii.- \\'ill(ll\ uak: .1. lIil-(h \'il-(or; U, tIlPcliulI1 I'igor: (', 10\1 yi,!.!.(JI'. 

• 
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FII,! HE I •. '"!fan lIak: .\, IIi!.!.!. \lI!P' n. ttl,·,fjll1l1 \iCOIr' I"" \ i>!oL I J. 
d, ""'["111. 

• 
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• 


F"477.'''O "41 } ... Il 

• 
Flt'IIU;~. ~\\ ..1'l)'<\lIll;.1. lli):.h viltll[': U, l\l\'dillJll \jltnr; ('. low \i)!;llr: D, 

dt'''':ld''11I. 



]larlci71g g1tides,-Tu,bles 5 n,ud 6 StulUlllll'iz(' t\l(' C'oDvc'rsion-slU'plus 
values IlDd ratC's of ntluC' inel'PusC' 1'01' J'Pcl onks and swC'dgum of Yllrious 
sizes tlJld gl'l1cles, BC'forr these tablPs ('.1111 hI' l'C'aclily used, simpJiLied e 
nUll'king guidps based on them must be set up, 

}i'OI' I.)('st l'C'sults, (,Ileh mllnllgl'J' would \\'ol'k: out guidc's to fit his own 
conditions, sueh llS tiIt' following simplified 111al'kiug guidC's Jor J'pd oaks 
and s\\'C'('tgum 1'01' 11 10-yen.r C'u tUug eyC'i(': 

fl.", h, lrhrn ulle!"(llivc.!.!!!..r (lfrelILrll I., 
S I'frtflll J percelll 6 percelll 

Red Oak:; (\'ip;ol' etass): (illchc$' !iIlCIIl,.~1 !ill ch e.. \
H ip;h ___ .. _____________________ _~ a2-:15 28-:~O 25-27 
~[('(liul1l 2\)-:30 2G-27 22-2·1 
Low 24-25 2J-22 1U-21 

Sw('p( P;Ulll (\'ip;ol' ('In~~i: 

Hip;h ___ . _ . :31-a:l 20-20 2:>-27 

i\lNliutll 2G-2H 22-25 :W-22 


This is ind.ien.li\'l' o/' whnt ('Ull Ill' dOll(' nnd IUlS IWl'n dp\'('loped fol' 
ll.\'l'rngr ('ondiliolls. .II lists, [01' PH('h \'igol' dnss alld llll'l'P ('OllUlIOU 
aitPl'nntive :rULPH of I'l'lUI'l1, tlH' lu"g('st siz('s of tn'('S tlult sbould 1)(' 
Idt to grow Olll' mOl'p 1 O-,Vl'tIl' pPI'iod, Tit!' di:unl'tC'1' spl'<'!1.d nJlows 1'01' 
difJC'l'ences jJl10g hpigllt nnd grnde; Ow USt'I" IllUSt excreise judgment in 
filYOl'il1g lhl' mon' pI'omising U'p('S, 

In judging un onk nguinst n. S\\'P<'l.guJn if: should bE' kl'pt in mind 
Umt thc j)(ll'('l'lllug(' ratl's of il1('J'('ns(' lind ill(' ind('x nllu(,s fu'e not 
directly ('olllpnl'nhJ(' 1'01' ('Ollllwting tl'{'('S of difJ'('J'('nl s()('('ies gl'oups. 
E!l.!'h group hus i l.s 0\\'11 ilH1Px husl'. '.I'h£' t\\'o sJ)('('i('s gl'ou ps would bC' 
stl'ietiy eOlllp:l1'11 bit' onl,\' if X 0,1 Common :l nel SrlC'('[s l'('d onk sold 
('onsistently [01' IIH' St1l11P pri('(' ns S\\'C'('(gUJl1, On till' !'lV('I'ngl' for the 
buse ]wriod, s\\'('dgum WflS sOIll('\\'hn (mOl'" Yluuu,blp LilitH l'pd onk, but 
b,\' ]('ss thn.Jl ] 0 P('l'!'put. COI1H('qu('nll~', 110 gl'('at 1mI'm \\'ill l'('sldt if 
dil'Pct ('(lllIpnl'isOIlHltl'l'llln.<!I', pI'o\'idl'd thnt \\'tH'I'(' the dccisiouis close 
a SWe('I~lUli is fn.\'ol'{'d O\'PI' n "I'd Oil k, 

UplmlC/ O~/ks ~lJJd Yellow-Popl~lr 

rl'his case \\'US ))J'('pnl'pd with Hpl'('in.lI'pJl'I'PIH'(· to till' [l'l'l'itol',Y aboul 
Bil'lllingilu,m, Aln", but should \)(' wi{l('l~' n,pplien,bJe Lo oLltl'J' upland 
hiLl'Clwood 1'ol'('sls in t11(' South, 

Til(' l'yidl'IH'C' dpmollstl'nt ing tll(' fairl,\' stn,blPI'pln,l iOllsh ip betwcl'I1 
lumber grade' prjc:('s OY('I' tli(' yc'n,I's is giWIl in Jigm'c 9, 

In Lhis eJUtrt, \'itiu(' indc'x lllunLH'I'S an' ploLt('(i 101' c[tch grade of 
J'cd on,k, white onk, n.lId ,\'('llow-poplal' Jumb('I', '1'h('s(' .inciex uumbC'l's 
wpre dC'l'.i n~d Jrom n,nllunJ aY('rag(' lumb('1' gl'ade pt'icC's, C'xpl'cssecl as 
l'(\lali,'C's in IWJ'('PIJ t 01' lhe pric(' of K 0, 1 Common and tiel('els Jot' the 
oaks n.ne! K0, 1 Common 1'01' ydlow-popln,L'. The chn,rt CO\TCI'S the 
p('l'iod 1925-50, omi It ing tlw \\':1,t' ~'e!lrS 1942 thl'ough 1945. rl'hese 
[u'e l'l'pl'('spnlo,liy(' I)l'i('(' do,ta, f. o. b, mills in nil' Bil'lllingham terri 
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2(i .. UO. (\ 50.1 n. H I 2{)\\ 2. (;li .\. 52 ;j. -l :1. 70 :t ." ~ 
~8 ... _.. ~.I.~ .I~.~ 1;~.11 :l~~ .~.()!l O.:l~ ;I.i ~.:IO ~.~ ~ 
.lO .... ' . O.t ( ·1 (. b i Ih. 1 , 3h,) I). 8·1 8. ,l::; d. I I. 3·l .,. 3 H 

d 
2-LOG THEEi', GHADE 1~2 ~ 
-, ....,-~.-- - ----"-_ ..- ~.-- , ~ 

! 
18. 7n.S Hl.I 18.·1 200 :tS5 n.lo· n.n 7.40 G.7 5.HOi 4.4 >
20 S l. ;i 1;0. 8 2·1. 7 208 Ii. (\2 12. 7:3 n. 8 10. 88 !i. I n. .10 ! :3. 2 (;} 
22 sa. 2 5:3.5 20. , a;lIi 11.08 1(\.00 5.5 1·1. 78 .1. 0 12.7:1 I 2.5 S 
2·1 S:i. () .l I. I a:J. !l ·10·1 I:l. 70 21. 85 .1. 8 I!l. ·12 :l. Ii Hi. !l!) 2. 2 tl 
20 SIi.7 ·1\1. 2 :37.5 ·\S5 18. 1\\ 27. ·12 ·1.2 2·1. 52 :t :3 21. 85 I L 0 I::l 
~8 ~8. ;j .\~. 8 I!). ~ ;~(!8 2:3. i~ :3,1. Q~ i3. ~ :lQ. 5n 2. ~ ~" .!~ ! 1. 7 6?o _.... .. ;10. ~\(~. SI.!. ~ ~(!~ ~~. ~~ ·10. :3. I) ok IS 2. I) .R Q~ 1. (j ~Ii) 

.32 .12.;) Ill. () ·Ih. n , dw .In. ;), ·\8.20 .1. I .).1. ,12 2.2 ·10. di 1. 4 ::0 
:l.J. . !J.\. Ii ·\5. li .H\. 0 'I 8\\8 ·12. 5:1 5G. ·1.7 2. n· 52.:l2 2. I ·18. 25 L 3 0 
:lIL ... _... OIl. !l ·15. Ii 51. :3 98·\. I 50. ·18 I 65. 05 2. (j (10. no I. !l 56. ·17 1. 1 ~ 

"- --"... -... p.
2-1,00 THEE~, cn~ADE 1-3 ~ ..-- --'-1 ' ~ 

18.... 74. J lil. 4 12.7 20H 2.65 7.15 10.·1 5.7:3 8.0 'I. ·12 I 5.2 t;l 
20 ., 7f>.7 .'iG.8 \S.!) 2G8 5.07· 10. !l;l 7..\ 8. (1) 5.5 7. 15 I a.5 Ed 
22. 77. I 5:3. ;:; 2:1. G :l:lti 7.0:1' la. sa 5.7 12.00 -I. 2 10. :~:l 2.7 I::l 
2·1 -;'8.7 ;il. I 27. (\ ·to·1 11. lil IS. 1-1 5. () Iii. 02 :3. ti la. so 2.2::0 
20 _ .. ,B. RI!l. 2 :10. (iIR:i I·\. S·' 2:3.08 ·1·.5 20. 52 I :'l. :~ 18. I-I 2.0 0 
28. SI.8 ·17.S :H.O ~i{jS l\l.:~l 28.75 -1.1 25.8·1 ;').0 2;').08 1.8 25 
:3n .• " - 8~_ ~ 4(!. 8 I :w. ~ 1 ~(~~ ~'\. ;1-1 :3-1. ·10 :3. 5 ~~. Ii!l 2. (i ~8. 7,'5 L ~ ~ 
.32 __ •• __ . 8,). I) I' -1ti.o I .m D (Ill) i ,30.22 I ·1.0.20 I 2.0 ,II. III 2.1 .)·1.·10 1. a ~ 

I 1 I cl 

C)1 
OJ 
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~,TABJ.E G.-Financial maturity guide daia ./01' sweelgllm-Continued 
~ 

2-LOa TREES, aRAD1~ 2-3 
>-3 
trJ 

Conversion sUl'pllls per tree by vigor class o 
Per J\[ board-fret 	 ----~--------~------~~-------- ~ 

D. b. h. Lumber I High \"igor ,:\fl'dilllll vigor i
i 

I.ow vigor 	 ~ 
(inches) 	 t"' 

ttl-]-a-r-b's --D-i-rect--C'~.~ver~ per tree l\O\\' !-A-f-t(,~51 Anlllla~jl-A-f-ter 5-1~11J:~I-A-f-ter ~~nn~: c:j 
t"'~~}u~r costs f';l~'I~;IlS 	 ' years j incr('as(' ~'ears I illcn'as('! years increase t"' 
t::1 
>-3 

(1) I (2) I (:3) (·n (.'») (0) (7) I (8) 1 (0) 1 (10) I (11) (12) ~ 
I I I ,.... 

,.... 
----------- -Index-t~ndex- - Jnde-:~ J30arcl-tee~: ~:l::- -II!de.l:-l-;e:.ce,~~I-Inde'~-I-;e~'c:.en~ -Index- -;er~cn~ .:... 

C>]8___________________ 61. 9 61. 4 O. ;) I ~OO 0... 10 3.50 l2. .) I 2. 4.~· .3(.4 1. 43 	 .30.9 
20 ___________________ 64.0 56.8 7.2 268 1.0:3 6.19 12.9 4.87 9.7 8.59 6.4 
22 ___________________ 66.1 58.5 12.6 336 4.23 0.33 S.2 7.68 6.1 6.10 3.!) ~ 
24__________________ 68.2 51.] 17.1 404 G.9J J3.14 6.6 11.18 '.t9 9.33 3.0 iJ) 

26___________________ 70.3 '19.2 21.1 '185.10. 2:3 17.55 5.6 15.28 4.1 13.14 2.5 
28___________________ 72.7 47.8 24.!) 568 H J·I 22.71 4.8 20.05 3.6 17.55 2.2 

d 

30___________________ 75.1 <Hi. 8 28.3 66-1 IS.7!l 28.32 '1. 2! 
1 

25.39 I 3.1 22.71 1. () ~ 
~ 32___________________ 77.4 46.0 31. ,1 705 2-1.02 :H.OO 3.7' 31. ·1·], ! 2.7 2S.32 1. 7 

I 	 c:> 
.- ----- .._-- -------'-----'----. ~ 

2-LOO TREEH, (mADE :{-:~ :>
Q 
....,

20 __________________ _ 
57.2 50. 8 O. 4 O. J I i 	 \.l22 __________________ _ 268 . 3.8!J 42.0 2.72 37. (l ; 1. 01 30.8 

C
24_______ - __________ _ 50.8 53.5 O. 3 330 I 2.12 O. 53 11.6 :3. I G H.:3 ' a. 8H O. a t""

02. 2 51. 1 ] I. J20 __________________ _ 40·1. 4. ·18 !).38 7. 7 7. !J(j 5. 0 6. 5a 3. 8 ~ 

28 __________________ _ 10.52 4. I. n.38 2. G64.1 4n.2 H. () 4.8.5 : 7.2;{ 12.27 5. ,1 	 r::; 
47. S .30 __________________ _ 65.0 17.8 50S I 10. 11 15.29 4. 2 1:3. 72 a. I. 1.2.27 2.0 '-.-. 

32 __________________ _ OG.5 40.8 , 1!J.7 064 ! 13. 08 1.8.42 3..5 10.84 2. 0 1.5.20 1.6 
07. 0 4G. ° : 21.0 705 i 10. on 21. 85 3. 1 20. 10 2.3 , 18.42 1.4 

j 
. --------..-~ .~- .--.-.~-.-

http:l::--II!de.l:-l-;e:.ce,~~I-Inde'~-I-;e~'c:.en
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r:j

:~-LOG THEI~~, CHADE 1-1.-2 	 H 
'Z
>'--"--.-~.~---.-'. 

2·1 __ 	 'Z'187. n IiL·J I 30.5 5·10 30. 80 4. 0 27. ·J5 3. <I I 2,.1. 241 2.1 0,..,20 80.0 ·10. '1 , 30. li (j5~ . 38. :30 ,I. 0 :3.1. 50 2. 9 30.80 1.8 ;:28 . 	 no. 2 ,17. f) I 42.3 772 40.85 :3. 7 -12.5·1 2.7 38.30 1. G t'ao 	 Ill. 3 46. 8 44. 5 008 ! 55.70 3. a 51. 17 2. '1 ·IG.85 1.5 ~ 
:~2 _. 	 H!l2.5 ·15. !J 46. G .1,05·1 I !l5. ·13 2.0 GO. 50 2.1 55.70 1.3 	 ;:. 
;~·L __ 	 ,..::!l:3. 8 -J5.4 ,18. ,j. J,202 I 75. 58 2. G 70.50 1.0 65. ,1:3 1.2:30. _ _ 05.0 ·15.3 ! -1\).7 J, ;31iO 2.3 . 	 ~85.75 1 80. 73 1.7 75.58 1.0 

--~.~ ____' __r ___ '-'-__ I 
.-.-------~-- ""-	 '-' 

~ 3-J"OC THl!;]£:-;. CHADE 1-1-:3 
:> 

2·1. _ 8:3. fj 51. -I 1 - -~~l--:=-~I 2-1. ·15 :1.5 I 21. G3 2. 2 ,..,2li 8·1. (i 4fl. ·1 31i. 2 U5-1 23. 02 i ;3~.. ·15 4.1 :30. 87 3.0 : 27.55 1.8 t:I 

:32. 1 5·10 t. t. 1 .... I.OD 4.7 ! 	

-~-

0 
c:j 

28 8;i. 7 	
I . 

·17.0 37.8 772 20.18 : 42.30 I 3.8 i ;38.25 2.7 3,1.45 1.G t:'l:30 _ 8fi.8 4G.8 40.0 !lO8 ,Hi. 32 50. ·1:3 . 3.3 ! 40. :12 2.5 42. 30 1.5 	 832____ 88.0 -1.5. !) 42. J 1,05·1 	 0·1·1. 37 D •. ..... 2.9 1 54. 70 2. 1-') ?l I 	 50. 43 I I. :3;~·L. _ 81l. I 45. ,L 43.7 J,202 52.5:3 68. G5 2. 7 G·t 02 ! 2. 0 1.2 	 f"d
3IL __ 	 5!l.2·1 ::0no. ;:l ·15. 3 45.0 J, :3(i!l (ll. GO 77.75 2." ! 73.31 1.8: (i8. (i5 1. 1 	 0 

"'i
H 

3-LOG TREES, OHAD1~ 1-2-2 ~ 
--.~,---~-- --~--.. --------, - _._-,- --.---. -~-"-~.~,. .~------

t::I-,-- " 

~'-- t' 
2(L._ - -, 7n.O 57. 5 21. 5 :3·1!) 7.50 

: 
: 14.85 7. 1 12.55 i 5. :3 10. 22 3. 1 

t=J 
22 .. __ . _ 

-~-	

880. I 54.0 2(i. 1 ·1-1:3 	 HJ J: 5G i Ifl. !J7 5. G 17. 28 'I. J 14.85 2. 52·J __ 81. I 51. ;I, 20.7 5-10 lH.04 25.79 	
!;>

4.0 22.80 3.6 19.07 2. 22(i __ 82.2 ,l!). 4 32.8 	 Ed054 21. 45 32. :38 4. 2 28. 98 3.1 25.70 1.11 t=J28 __ 8:~. :3 -17. !) 35. 4 772 27.33 311. 8-~ 3. 8 3(i.00 2.8 82. 88 1.7 	 ;:::13(L 	 8~. 5 ,W.8 87.7 n08 :H.23 47.02 3.4 48.6l 2. 5 39.8-1 1. 5 032 _ 85. U 45. !) 39.7 	 ::0J,05-1 '11. 8'1 56. 11 3.0 5!. 80 2. 2 47.62 1.33·1. ___ 	 08u.81 ,15.4 'J L ~I· 1,202 .l!J. 7(i G5.03 2. 7 (\0. GO 2.0 56. 1136 ________ • _ ..• __ 	 1.2
83.0 45.3 4.2.7 1, 30!) 58.40 , 73.75 2.4 ' on. 38 . 1.7 05.03 1.1 	 ~ 

i 	 0 
~ 

CJ1 
CJ1 
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TABLE 5.-Financial mailo'it!! fluidc do/afm' 81/)('(/(JlIm-Cont il1\1('d 
t!TI3-LOO THEES, GRADE 12·:3 ~ 

.-".---~~--.--..--...-... ---~
('OJ)"pl'~i()1l ;'lIl'plllS P<'I' In'£' h.,· "igol' ('lu~;:; ..:: 

til
Prl' :\ r honrrl-fprt 

High "igul' :\rpdilllli vigor , Low"igorD. h. h. LllmlH'1' ~ 
(illrhesl pl'r (n'p ----;----j--~\--- o-----.,--~-- ..... ----~- ~-- ... ---- ........... ....,,-: H 


:>XO\\'(,;1'0;4:4 ( '!llll'£'r- t<
]) i rpl'l ,\flpl' ;; .\llllllnl After i'i .\Il11 llltl .Htpr i'i : AllllllulIlIllll)('l' :;iOIl b:ieo;,!,; y('nl'~ illC'rpn"r yrnrs itH'J'(ln~p yrurs i jlll'reuso c:j"Ill II !' surplm: i,, ~ 

t::j(I) (2, r:~J i (·1\ (til (Gl (i) (Ri (m (10l (II) i (12) 
I , ~ ----------:-r:l:.r·-i '--rIIdr.r-l -J;;iI'.r -: nOlll'rI-(c;;-;;d(·.r-' -,-;;tl;~ !);;'I:('/I; -,1/f0.--:r0c;';;: l~lrx-rPerCCl;; 

~ 
18 7.\.° 1 G2.:~ l 11.7 207 :1.12' R.7R 10.n 0.!l7 R..I,5.:30! 5.·1 ~ 

2()' 7:i.O 57..'i 17. ii am ti. II 12.82 7.7 10.7:3 ii.8 8.78 a. i ~ 

22.. 7G. I 5·\. 0 22. I ·11:3 n. ill 17. iii) n. (I 15. D,') .1. ,.1 12.82 i 2. i C> 

2·1. i7. 1 51. ·1 2ii. 7 i'iIO 1:3. RS 22. SR i'i. I 20. 1:3' :1. S Ii. 551 2. ·1 ~ 20" _ 78..2 .10. ·l 2S. 8 (i;j,J 18. SI 28. 0.1 .\. ·1 25. 82 ! :3. 2 22. 88 2. 0 
2S" 711. :3 .1.7. n :31.1 772 2·\. 2·1 :lij. S·I -\. 0 :32. 2;j 2. !l 28. !l5 ' I. 8 iJJ 

:30. SO. ;i ·lIi.8 :la. 7 !los:m liO ·1:1. OS :3.5 :30. :31] . 2. li :35. 8·1 I I. (i 
:32. SI. (l ·15. !J :lii.7 I,Oii·1 :17.02 ;i I. 10 a. I ·Ili. !15 j 2.2 ·I:t OS j 1. ..\ t=l " :1·1 ...... __ . S2.8 ·I.'i.-I :37.·1 1.202 ·1·\.\15 5!l.S,i 2.0 ;iii.·I:! 2.151.1° ' I.a "d 
. , 'J' • ( .• ( c· '): . (') '). •. : (>(: ') '-3.1!>.. .. 8·1. - ·15. 3 ,~S..J I, .3h.J ,d. _,J hS . .l- _. hIli. ,)v I. .J, ,JJ Sd L ~ 

1 
~ .-----~----~ - -"... --" o 

a-LOG THEEH, (iJL\DE l:l :3 "l 
:>
o 

IS !l2. a 7. Ii 2117 2. llB i. 10 I:t :3 5. ·i;'i ::010. ·1 3. \l5 G. n ,..
20 57.5 I:~. :i a·l!! .\. 7 I IO.7.'i S. Ii S. S,i Ii..) 7. 10 ..\. 2 o 
22 .. 5·1. n IS. I ·11:3 S. 02 15.00 0, oj 12. ·Iii .1. ij 10. 75 :3. ()
2·j _ . 821. S 5tO II. 77 In. S:3 5. ·1 J 7. :32 :3. !l I:i. no 2..1. ..::51. " 20 •. 40. " 21. 8 . 0.1·1 10.22 25. 3S .\. Ii 22. 50 :3. :3 10. sa 2. 0 d 
28 4i. !l 27. ·1 7,2 21. 15 :31. [j·1 .1. I 2S. ·17 :3. tl 2.'). :38 1.8 ::u 
:m. ;i0.8 . ') - ~ 

20. Ii !lOS 20. S8 :38. ao :1. (j :1I. n;) -'. I aI. lil Lfi 
:12 ... ·W. !l aL7 I, ll,j·1 :3:3. ·11 -\5.0i :3. 2 ·11. !lI; 2. :3 :lS. ao . L .L 
:3-1. ·15. ·1 :l:l. 'I 1,202 .10. 15 5:1 (10 2. !l ·11l. ,iR 2.1 .15. Iii : L :l 
3(; ... - - -"'t ·15. :l a·\. 8 I, :lliO ·Ii'. (i·1 tll. sa I 2.0 :i7. liS I. !) 5:3.00 . 1.2 
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Irj~i, " !:!.o· I:, Ilil dlidL '.l:..':H! (. !If\\ '. t!..·,,~. 

/1 ,I, ",d" ' 

• 
\ ''''''1 Ta1.l,· i "mIIO:\ II/t' .. \Il" f,·al \I!"" \\1' \h. \ \lI"'" \ ic<ur .,Ill-.-.t·" 

Itll' .\'"IIn\v-fll,p!:tr I"~,; "(fl u /,,,/! "":j':" .,' L. 111 .. 1 rill" III!' IH') )i'!' Ilnk 
al!l'rllati\ ..... of llw Ihl'lllill:..dwm 1"/'1'1101'\ 111lt'liwrll /'"d ottl, .r}'II/f·II.~ 
II/I,m If . "'l\tl\<'1'1l r ..t\ lIak (.' /'/(("111<1 \\i,·h".'. \III,! \\ltiil' link 
'! I/!llil I, \·!!.!·ol' ..1:1 ......,..... Jur ~!·all,·l IIlll, '! (''''('/'' ,/ \ill(·lwlili. I 



.):-\11.<"11:'\1('.\1.11\'1.1.11'1'\ 11 jI" L :-. IJI.f1L ol\(;JHCTI.ITHI·; 

• 
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Fll;! HI I L \\ I,ll.· "al,: ,I. 1hub \ lU"". II, tI"dillHl \ lUll!', (', 111\\ dUll!': n, 
",'!'"d, III. 

UllcI blil('" onk IIJ, 1'(1'11;/10 l,tllI1, 1 foIl!)\\ ('10,,[,1,1 ll[(hl' rill' IIOrlh1'1'1I 
:lilt! "o\llh"('ll ('I'd onf-. ('IJI'"I(1I11 Oll" IfJ. /11';"'/" L.l lInd po,.;t onk 
,IJ. sfdltr/u \\'llll;.!'l'llh.l. !to\\P\'PI'. dill'!'(' llUlI'k('(lly frotH \1 hill' ollk ill • 
lit" yil!:ol' illtlil'llti!lll .... rlll'lIi-.hl'cI bl lit!' harJ., Iltlllll!:1t 11(1\ ill Iho,,1' 
di"pln.lllt! h.I till' 1'1'0\\ II....· . 
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• 
Bade fcatw'cs Ior lhc Yal'ions vjgor dtlss('s are illuslmled ill iiglll'('s 

10 througb 12, Thc illustl'l1lions iLnd the speci.fic bark feallu'cs 
described belo\\' apply l1la.inly to [re('s 12 in('il('s d, b. It. and ovcr. 
The gCl1(,l'aJ indi('lLtions of vigor .furnished by the bark iLud c.rowu, 
however, appl,\" to tl'C'Ni of all siz('s, 

Reel ol.ks (fig. ]0) of high vigor g('lH'rnJJ,r haw smooth, thin bark 
,,-ilh wide, OP('11 JiSSlIl'PS viviclly ('0101'('([ III th(' bottom. .As vigor 
dt'dines, ilU' bn.rk thickens and l'Oll~lH'lIS, und lhl' JiSSUI'N'i nlll'I'O\\'. 

becoming dis(,Olltinlious and obs('ul'(' ill lo\\'-\'igol' [r('I'S, D('('u,(lt'llt 
red ou.ks, thOS(1 Iwlo\\' till' ('Inss of 10\\' vigor, lin' llSUlI.ll,\r dl'g('IH'I'n((1 
01' dying. TIl(' bn.rk is tbick, dn.rk, iwd V(,I',\' rough (fig. 10, D) 01' 
else' dull, blen.c1wl, and sil'kl,Y. JDxeessive di('ba('k 01' t\\'igs orLen 
mu,kcs th(' (r'('(' stn,g-hl'llriNI. 

'·'11j(' oaks (fig. ] J) of hhdl vigor W'Ill'I'n,U,\' how [hick. rlark-gT!L,Y 
bark with distinct. long Hssul'<'s; l'id~('s n,I'(' fln.t wjill fpw ('I'OSS bl'('aks, 
As yigor d(I('liJ1(,s, Ille' bil.l'k thins and turns ush-gl'u..\', Wlli\(, fissul'ps 
b('('olllC:' obscu.l'C', ridge·s s('u.ly, n.nd ('ross Iwen,ks mOl'" nU!llC'l'Ous. In 
while onks lh{' most ('Onelllsi,,!' indieu,iol' of do('n(\PHe(' O('(,lIl'S wl1('1\ 
OtH' 01' marl' fn('C's 1111VP v{'n' Ihin bark, 

• 

Y l'llow-popln.rs (fig. 12) 'of Itigh vigor g("H'rnll~' hn \TC hark t!tn.\ is 
shnllowl~' I'idgl'd, sonH'whnl ('ork.\', nml. ligh t itsh-p'ny. 'I'hp fissul'('i:' 
displny Jigllt-colon·(\. .11111(11' Imrk Il[ tlw bottonl. As \-igor fnlls of1', 1Ill' 
ri(igl's 1)(\('0111(' mOl'p dislinel nnd clos(ll' tog(,tlwl', fl,od tltc' <'0101' dlU'k
('ns. The' il\lwI' bnl'k tiSSlIl' disllPIWiI,!'S as low vigo!' is !'('twlwd. 
J)('('n<h'nt ypllow-popln,rs hay£, V('I'.\' pl'OllOllne(\d fiSSlU'C'S, 1111<1 lhe bUJ'k, 
bv ('Qntrust ,,·ith hpulthv II'N'S, is blC'a('\wd nne! ;;il'kh', 
'i\f(l.l'lci.'IIY fJllid('.-:,'~Tn,I)1t,s R, U, o,lId 10 sUlllmtu'i'l.(· ('()IH'PI'sion surplus 

tln,Ln, for ('(Ie! 011 ks, wbit t' oaks. ll.nd ,\'('\] o\\"-po pltU'. . Th(1 follo"'ing 
simplifi('(l mn,l'!cing g'lIidps list, for ('fl,('h vigor ('\ll;;S Hlld 1'01' tlu'PC' 11.11('1'
nu,li,'(' 1·!tlt'S of !'t'lum, tlw In,rge'sl siz('s of II'l·t'S lhnl should 1)(' ldt Lo 
grow for OIH' mol'l' 5":,\"(,111' IWl'iod: 

fI II, h. 11'/1", III/Ullltlirf mtr or 
u/uru i.~ 

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

'1 Pffl'flll ,; IJt'ffflll .i !Jt'ft"flll 
R('(\ oakR (Vip;OI'l'lIl";<I: I illt"oe,.! filil'llf:tl .tillC'ht'NJ 

lIip;h ........... . :{(j-:{:l 2G-2!l 2;{·2(i 
~I'rpel hllll_. ' 2G-2!) 22~·25 J!J-22 
Low.,"_._, ,_._ ... _...... 21-2,.1 IR-20 IS-I\1 

,,'hil(' oaks (yip;ol' <:Ia,,~): 
T_ ........ _
High_____ .. _._ ... _.'_ ••. 27-2\l 2:3-25 20-2:{

Mecliulll __ .... _ .. 2:3-25 20-21 1\l-20 
1,011' _____ • __ .. - , , . ,. __ .. ' 21-22 JS-J!! 18-Jll 

YellO\\'-popl:u' (\'igOl' elm;~): 
High,,_., ;{o-:31 2()-27 23-25 
~l('(liuLU 2(\-27 22-2·1 J!)-21 
Lo\\', , . 21-22 J\l-21 18-11) 
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20_ _ ______________ _ 78. 3 51. .') 20.8 112 3. 00 4.04 n. I -I. 2;) 7.2 a. 85 5. I g
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I-LOG TREj,;f4, (mADE 3 ~ ,

----* ~I !%I.G.. __ . _ _ _ os, 0 51l. I 8. \) R(\ O. 77· 1. 02 20. 0 I. (i5 I(1.4 I. 3,i II. n 0 
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24_. 71l.7 an.4 31. 3 2(H) G.5'1 S.4a Ii. 2 7. !1."i .1. 0 1.50 2.8 G 
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24-.. !l3. Ii 38.7 54.!J aOI 21. 80 21.50 4.8 20. 10 a. I 2·1. li5 2. Ii ;:;:l 
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t" 
_____,~'"~_~_ _~._.~._____ ..,_.~ ___ ._._~_ t:: 
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]8_... 82. ,I· 50.0 32.4 210 (i,80 10.21 S.;) Il. ·10 0. / R.50 .1. (\ ~ 
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30 !lIl. (} aa. ii Of).·1 !J.15 02. 7fi 7:3.05\ a. 1 70. :3ii 2. a li7,' RO i I. Ii >; 
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21> 1:i1.h ,%.2, nl.·\ bOO .1n.·I, ·1.th3 ·1.2\ ·1\.110 ,t2 a\\.\)O 2.2 td 
28 8R.·1 a·1. 8 ;ia. (\ RI·I ·IB. (ia Ii2. iH a.8; 50.20 2. R ·11:i.OO 1. :1 ~ 
;30 HI!. I :la. ii ,iii. (j • !l·15 52. :i·1 Ii I. a 7 a. I fill. Ilii 2. ·1 fiO. R;j I. (J ;; 
32 Rll.1i aa.·\ iili.2 1,0\12 nl.ai' lIn.oo: 2.·' Hi'. Iii I.S (\:,),2.i 1.2 ~ o:::,..:: 

'/, 
c 

....., 
w 



74 TECHNICAL BGLLE'I'lN 1146, U. S. DEPT. OF AWHCTUrl'HB 

LITERATURE CITED 
(I) ASHI'), "-. ,r. 

H12(). 	 AO.I ('f;'I'~IE:WI' OJ' 'rHI'; \'I)I,('~lJo: RI':~lOn~D I~ f;1':\,lo;("rIO'" n:I,I,1 ~(l 
.Jollr. FOl'l'sll'Y 2·1: 802· R7:{, HIli';. 

(2) 	 BRI'oS'IJMH';, ;..[. R., .KR('I>GI')U, ;\1. E., und f)('~~I:\(;, D. 
I n:{:), '1'111'; 1';~()~()~Il(' RIr.:\II·'\(,A~('Io; 01' 'l'ln;~: RIZI'; IX III':WI'I':Il:\ RU,:IUlA 

l,nllnml:\(I. Cnlif. l~lli\'- Bu!. iilll. (il pp., illu". 
,:{I 	 BI'ItKI,~; • .I. I)., and (:I"I"I''':-iIH;llCI, ~. 

l!lii2. MAltKT1\n (1l'IIH:S FOR 11.\K'; .\:\IJ Y1"I.l.""-f'tJl'l•.\It I\, '1'111'; "oI'TIII';!!X 
l·PI~A~H)r;. l ~.~. Ji'OI'P:-:t ~pr'\' '2 HUlIt h. FOI"('st Ex})f. ~tH. ()('(1:114 .. 
l':ljlPl' 125. 27 pp.. ilIm;, Il'l'nr'""sl'd! 

{·Ii Dn;Jtlt, W. A., and Bmw, \\'. E. 
IOii2. 11I"I'I.III'~1 "'I'(1('KI'\(1 1)10' A SI'll,I';f'TffJ' l'OII1o;WI'. .Jour. For!'';\I'Y 

iiO: 12 I(i, illm;, 
{5 \ c; 1"1"1'1';;'; IHaw, ~. 

105:3. I'IX ANcrAL ~1A'ITIU:t'Y y.eURl'1' ROII.-lu,x'r. .TOUl'. Fon'slry 51: fI·1 
(GI -,-~-~- and [)('E1tH, \Y. A. 

I \I·I!l. A nt'lIn: '1'0 1'ltoIWI'AIlI,~; 'l'In;I'; rTILn:A'l'IOX. U, S. Fon',,! ::-;('1'\',. 

Houth, l"ol'(>s( Expt. 8tH. Open". PapPI' 11·1. IR pp. [PI'(Jl'{',,~p(1.1 
171 .. and 1'("I'NA~l, ;1. A. 

H1iil. 	 1,'I:-iA:-1crAL MNI'('Itl'l'Y OF 1j{)'I"I'()~Il.AXll Itl"D OAKI' AX!) ,,\\ 1"';'1'(11 .11. 
l'. S, FOI'!',,1 :-1('1'1'., BOllth. Fo I'!':< I I·;xpl. Stn. O('l'II". l'tlp"1" I If, 
2·[ pp" iIIl1~, [PI'O('pl:'!>('cI.j 

(Rl .,- Ilnd H.I; Y:-10I,Il", H, l'L 
I \15:~, ('(''I''I'1:-1n 1"1 N,\:-1('\ " I.I.Y .1IA'1'I'1t!') I,OIl LOI.I.1' AXil RIIOR'I'I,r:;AF 1'1 'I':. 

l~. H. FO\'('l:'t H('I'\'" HUlIth, Fort,,;t Expt. Sla. OeetH;, PapPI' 12!1. 
[8 pp" Hlus, [PrOC('HHPd,] 

In) HJ>RItff'K, A. :\1. 
10·16. GltADI'; YIJ>I,IHi AND O\'I::RR1'X Flt()~1 INDIANA IIARDWOOD RAII'I,OGR. 

Purdll(' ('nil', AI!I'. Exp\. ~[a. Bu!. 51 G, iiI) pp., illus. 
flO, Ell,I;Y, W. E, 

lUaU. 'l'ur, I')l'ONO~UCS 01·- FOImS'l'Ry. 2ii!i PIl" illu,;. Oxford. 
1111 LO(,KAIW, C. R., Pl''l'XAM, J, A., find CARI'I::X'I'l::lt, H. D. 

1\)50. Lon IlgFI~("rR IN H()["I'III;RX IIAIW\\'OODS. L fl. Dc'pt, AI!I'. Hand
book ·1, :~7 pp., illm;. 

I 12) :\IgsA '·.Hm, C" and C:mAuo, ,J. W, 
l!J.l.G, 'l'ABLgR [cOlt J,';'I'nl,vl'LN(} BOAIW-I'()OT nH.{' ~rg () F '1'1 ~IIH~R, C. S. 

D('pL AI!I"., n,l pp. 
t 1:\, HI';Y~()LD:<, R. R., BOND, W, E., and KIlt~I,AXl>, B, P. 

IU·14. 	 }'l~;AN('[AL AHJ'EC1'S OF RBI,I~("l'[\'E Cl"l"J'IXC: IN '1'11,1': ~lANA(lI';'\:I';N'I' 
OF HI"'OXll-GIWW'j'U rINJ';-II,\lW\\,O()D FORES'!'H \\'g:<1' !II" '1'111') 
MillRIl:'HII'I'I ltiYI')U. l'. K Dppt. AI!r. T('('h. Bul. 861, 118 pp., illu:,. 

11·1) RIIA~mR, L. :\1. 
I!)'[G. 	 LOO(l/XG AND ~l!I,LIXG R~'l'Dmh IN 'rIll:: SOl"l'lIl')RX AP1'Al.ACIIUX 

ltE:Wox. PAWl' f,-COST ANAL1~I", F. 8. FOI'ef't SprY., Bouth
f'Hst('rn Fo!,p::;t Expt. SUI. Tpeh. ::\0[£' G2. If pp. [Proc(,l'scd,) 

( 15) 
H)4G. L()(:orXG A:-:D ~In,I.I xc; S'I'l'IlII';h l\. '1'111, Slll"I'III::n:\ A1'PAI.ACUIAX 

ItI')GLOX. PART l!.·~··rr~l.I:: 1''1'('1>11-::-0, l~, H. Forpst H(>l'\'., };ollth
caRle'I'Il Fol'!'«! I'~xpt. :-1ta. T!'l'h, ::\0((- (j:l, 20 pp. [Pl'ocrss!'d.) 

f l(i) S01"rl1loJRN F(Jluo;wl' EXI'BRI~Il::X'r R'I'A'I'IO;\, ('{ ai. 
.1\15:3. IX'I'l')ltI~I 1.£1(; (;RAD"S I'OR SOl'TIIElt;o\ 1'1"". C. R. Forpst SrrY., 

SOU! h•.F'ol'(>;o:t Expt. Rtll .. 18 j1Jl. (p1'()(,P:':'P(I.] 
(17) TnOlIRON, H., .B. 

11>4.2. 	 AN "XA.UNA'J'I():\ IlFIIAIlI(' l'IUX('IPl,I,1' (II' !'ll.IlI',\!tATI\',g ~·()ltgH'l' 
\'ALI',vrro;o;. Dukr' (~nh·. Hehool Fort'';' I'Y Bul. Ii, !JI) pp. 

(18) C. S. FOltBS'r PltOlH'CTS lu\I\ORA'!'OIt):, 
lU4H. llAIW\\'()OO I,OG GRAOgS ~'OH S'I',\\.DAIW (.r~Il.II::Ir: I'lt!JPOSAI.S AX!) 

RI::St'f.'I'S. (T.::-;. FOI'(,1't H('!'"., FOI'l'14t Pl'od 1I(,[~ La h. J) I 7;{7, !i5 pp., 
illm;, [1'J'oc('ss!'CI.) 

(1\11 	 WOltRE:I,L, A. C. 
H15;{. FIXA.:\CIAI. ~1,vI,[:Rl'IT: A QI·I';STLO;O\ABJ.g C!lXCEP'l' IX FORES'!' ~lAX

AGg~ll')""I'. ,Jollr. FOI'(lstry 51: ff I-fl·!. 

• 


• 


• 



• 

I." 


