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INTRODUCTION 

As wood requirements cont in l~e to increase in the 

United States, efforts to augment f~hture supplies of 

timber wi l l  need to be concentrated in those oreas 
and o n  those oppor t~~n i t ies  which promise the gieat- 

ert returns from the resources which wi l l  be avail- 
able. Porticulorly at this time, when so many of oi i r  

priorities and convenfional forestry practices a r e  be- 

ing questioned and reexamined, policy and decision 

mokers need guidelines for identifying opportunities 

ond relat ing alternative courses of action. Without 

sound guidelines, there is olwoys the danger of  mas^ 

sive misplacement of capital and other resources.  

Because of differences i n  species composition, site 

capobility. land-ownership patterns, forest conditions, 

ond other characteristics, the opportunities for olter- 

ing prospective timber suppies vary among themajor 

timber-producing regions. The Southeosf' i s  one of 

the Nation's primary timber-producing regions:forests 

occupy 93 mil l ion ocies ,  or almost 63 percent of its 

o n d  areo, and a significant part of its economy de- 

pends on the and ut i l i iot ion of the re- 

gion's t imber.  Timber harvested from its forests 

currently provides about  8 percent of the plywood. 

12 percent of the lumber, ond 33 percent of the pulp- 

wood prodliced in the Notion each year. . 
Using Forest Survey dota, we have developed 

some rather general p roced~~res  for identifying ond 

onayr ing  opportunities for increasing timber slipplies 

in this region. 

i~lorido. Georgia. North c o r o i n o ,  South Corolino, and Virginia. 



PROSPECTIVE TIMBER SUPPLIES 

In any ossesimer,t of future timber supplies, the 

first guideline needed i s  some base meosure of the 

quantity of timber which wil l  l ikely be ovailoble at 

vorios~s points in t ime under current levels of forest 

monogement. This base measure i s  needed far  ( I )  
gauging the intensification ond occelerotion of timber 

culture practices required to satisfy projected or 

assumed levels o f  demond, ond 12) quanti fying the 

response to odded eiforts aimed ot increasing timber 

yields. The guideline suggested for use in the South- 

east i s  a "recent trends" proiection mode in caniunc- 

t ion with the 1970 Timber Review ( t o b e  I I. 

Table 1.-Prospectively available removmls of growing 

stock ond sowtimber,' by softwood and hardwood, by 
ownerrhip class, 1970-2020 

THE DEDUCTIVE PROCESS 

The first step in identi fying the opportuniiies for 

adding to timber output through more intensive tim- 

ber c l~ l tu re  involved s o m e  breakdown of the fores: 

base into m e a n n g f u  silviculti iral 0 1  management 

classes. Some 3.2 mill ion oc res  clossified as noncorn- 

merc io forest  were excluded, whereas on estimated 

2.4 mil l ion ocres  of idle cropland were included in 

the study under the assumption that part of lhe ie 

lands represented an opport i~ni ty  far  increasingfut~re 

timber supplies. With these odiustments, the study 

included more than 92.1 mil l ion ocres,  of which 89.8 
mil l ion o c i e s  were classified os  commercio forest 

(table 2). 

Table 2.-Area by broad management and ownership 

Initiolly, a rather detailed breakdown o i  the com- 

mercial forest area by forest type, stond size or stond 

age, site class, and ownership class wos considered. 

Such a breakdown was recognized o i  the logic01 

approach to the task and would be required i f  o p t i ~  

mum use wos to be mode of research dota avoilable 

on s i l v i cu l t~~ra l  practices and timber management. 

Because of the overwhelming number of cells that 

w o l ~ l d  be involved in the analyses, however ,  o deci- 

sion wos made to stort i rom o more generol ap- 

prooch that would provide for focusing i n  on this 

kind of detoil o t e r  an in the sttidy after the oppor~  

tunities had been narrowed through o deductive 

process. 

riels, Southeast, 1970 

The second step involved the identification o n d  

elimination o i  areas which o b v i a ~ ~ s l y  had low timber 

potentiol becouse of poor or adverse sites. The logic 

here was that the l imited funds and resources ovoil- 

oble far the acceleration and intensification of timber 

ct~ l ture would not be expended on these marginal 

londs so long o s  more promising opportunities were 

avoilable. The criteria used for screening wil l  vory 

from region to region and wil l  depend largely upon 

the doto avai lable i rom the Forest Survey. In the 

Southeast, ol l  site 5 oreas,  olong with the more od- 

verse  physiographic condifions, were el iminated at 

. th is  stage. Site 5 identified those oreos  incopable of 

producing 50 cubic feet of timber per acre  annually 

when fl,Ily stocked with trees. The physiographic 

classes eliminated included the steep, dry mountain 
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slopes and mounto~ntops in the Soiithern Appola- 

chions, deep sands, bays and wet pocosins, ond cy- 

press ponds. Altogether, 26.4 mill ion o c r e s  were elim- 

inoted and reduced the stl>dy base to 65.7 mil l ion 

ocres  (table 3). 

Table 3 . -Area  suitable for intensive timber monego- 
ment, by broad management and ownership classes, 

Southeast, 1970 

At least one significant conclusion which con be 

drawn from a comparison of tables 2 and 3 ot this 

point is thot, with the criteria used, o much higher 

proportion of the public londs occt,rs in oreor with 

o w  or adverse site conditions than occurs in the pri- 

vately owned lands. 

The third step involved onother screening of the 

base Forest Survey information to determine and 

eliminate those oreas already in good condition from 

the standpoint of timber culture. Here  again, the cri- 

teria ,used in this deduction wi l l  vary f rom region to 

region. In the Southeast, min imumand moximumston- 

doids were developed for assessing the level of crop- 

tree stocking and its competition for each stond rep- 

resented by a Forest Survey sample with ronsidera- 

tion given to such chorocteristics as forest type, stond 

sire, stand age, volume, ond growth. The init ial  stand- 

ards were compared with preliminary results of a 

management prescription ztt,dy being tested in con- 

junction with the fourth Forest Survey i n  Georgia. 

Several changer and odiustments were mode in what 

might be described as a fine-tuning process and 

which also drew upon the knowledge ond advice of 

severol specialists in timber management. When the 

f inal criterio were applied, they indicated thot some 

19.3 mil l ion acres of the lond suitable for intensive 

timber management were in good enough condition 

to rule out ony major opportunity aver  the next 

decade for increasing prospective timber yields. This 

further reduced the study base to 46.4 mil l ion acres 

(toble 4). 

Table 4.-Area with opportunities for more intensive 
management, by broad management and ownership 

cIm.ses, Southemst, 1970 

The conclusion ot this point i n  the study was thot 

the monogement decisions made and implemented 

on these 46.4 mil l ion acres a v e r  the next decode or  

s o  would largely determine the extent which prosper- 

t ive timber supplies in the Southeast could be in- 

creased through more  intensive timber culture during 

the remainder of this century. The third step also pro- 

vided a n  overoll picture of the si lvicuturol status of 

these oreos. Criteria similar to those used to identify 

the o r e o s  in good 'condition were developed and 

applied to further break the 46.4 mil l ion acres down 

into treatment opportunity classes before o?y consid- 

eration was given to the economic efficiency of o l t e r ~  

native courses of o i t ion.  

M.nagcm.nf rb,, 

The onalysis indicated that 9.2 mill ion acres were 

occupied by m a t ~ ~ r e  stonds ready for harvest and 
regeneration. Younger, immature stands'orcupied .on- 

other 10.7 mil l ion acres iudged to be overstocked to 

the extent that future timber yields would be ad- 

versely affected without intermediate treatment. On 

the iemoining 26.5 mill ion acrestherewosinadequote 

stocking of trees which could be featured in manage- 

ment (toble 5 ) .  For the most port, these were cutaver 

londs where either no provisions were made for ode- 

quote regeneration or regenerotion efforts failed. 

Furthermore, substontiol quantities of low-quality tim- 

ber ove r  during the cutting along with inode- 

quote, advanced reproduction exist on many of these 

ocres  serving only o s  obstructions to the establish- 

ment of any kind of manageable stand. In other 

words, these ocres wi l l  contribute very litt le to the 

f u t l ~ re  timber supply until they oreconverted, plonted, 

or otherwise regenerated. 

Although this analysis dwells largely on the more 

obvious opportunity of converting the pine lands 

within the condition described to artif icial stands 

through site preporation followed by either planting 
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Obvio8~sly one  of the key cost figures in the Sauth~ 

eost is the overage iost  o f  establishing o pine p l o n t a ~  

tion. On  some of the id le ond open areas where 

extensive site prepaiai ion i s  not involved, pine p low 

tations c a n  be established at obavt half  the overage 

cost estimated above. Most of these eosy planting 

opportunities hove olready been exhausted, however, 

and attention now r n ~ ~ s t  be largely focused on those 

lands that can only be restored throi~gh site prepara- 

t ion or type conversion. The I970  estimate of $44.75 

per acre on the overoge i s  somewhat higher than the 

$40.00 per acre estimated by McCloy in 1969 and 

used by Anderson and Guttenberg(2). The difference 

i s  consistent with the increasing ios t  of 

labor and certainly does not detract from the in- 

vestor's guide to converting oak~pine and low-value, 

upland hardwood stands prepared by  Anderson ond 

Guttenberg. Faced with ever-rising costs, it is probo- 

bly more important that the potential investor hos 

ova iab le  guidelines for determining how much he is 

justified i n  spending and stil l receive on acceptable 
return on his investment. 

POTENTIAL PLANTATION YIELDS 

The potential yields of pine plantotions vary, de- 

pending on site, species, density, and age. Lablo ly  

pine and slosh pine ore the two principal species 

planted in the Southeast. The yields presented for 

slosh pine (table 7) a r e  based on tables developed 

by Bennett and Clutter (4). The yields presented for 

loblolly pine (table 7)  ore based on similar tables 

developed by Lenhortl In  toble 7, on initial spacing 

o f  8 by 8 feet, or about 680 trees per acre, is 

ossumed. This spacing asslimes a multiple-product ob- 

jective. Where the obiective i s  to grow only sawtim- 

ber, a wider spacing is suggested. Readers of this 

report o r e  cautioned that the yield tables presented 

a r e  based an od-f ield plantations and generally ove r -  

estimate the yields which con be expected from 

noturol woodlond sites. W e  took this fact into con- 

siderotion, along with the expected noturol lasses. 

in the economic onalysis presented later in this re- 

port. 

An  examination of the yield tables emphasizes 

the importance of site consideration in this kind of 

analysis. The potential yields from pine plantations 

at the end of 30 years a r e  from 35 to 40 percent 

greater for the good sites than for the medium sites. 

The next logical step, therefore, wos t o  break the 

2 ~ e n h a r t .  J. D. Yield of aid~field loblaily pine piontations in the 
Geargio Piedrnani. 1968 (Unpublished doctor01 dirreriotion on 

file Sch. F o r  Resour.. Uniu Go.. Athens.] 

o rea  described in table 5 into the two site cosses 

required to enter the yield toble presented (table 71. 

Table 7.--Yields of  unthinned slash ond toblolly pine 
plantations 

SLASH PINE 

Site informotion collected in the Forest Survey wos 

available for separating the commercial forest land, 

but not idle cropland. Thus, on assumption was mode 

that half of these idle acres occurs on good sites and 

half on medium sites (toble 8). 

Table 8.-Estimated area of good and medium sites suit- 
able for intensive timber mmnagament but where there is 
an absence of m manageable stand, by broad manage- 

ment and ownership clarser, Southeast, 1970 
GOOD Iiiti 

A, ,  

~ ~~~~~ niavsandnrrrr ~~ ~ 

dlerioplond 1,1768 1 1768 

Nonltorird ioresl 1262  70 8 55 4 
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THE ROLE OF THINNING THE ROLE OF PRESCRIBED BURNING 

Bennett has concluded that in the management of 

slosh pine plantotions. the role of thinning i s  chong~  

ing from the traditional concept ai iocioted with this 

silviculturol tool os  developed in natural stands (3). 
In fact, for pt~ lpwood production mony owners o r e  

selecting spacings that will not require thinning dur- 

ing the rotation. Others insist that thinning must be 

financially odvontogeo~~s e v e n  in pulpwood rotations, 

becoure of the early recovery in establishment costs. 

Length of rotofion i s  also a question, ond early liqui- 

dotion may be a temptotion to those unaware of pro- 

d l~c t ion  rates at various ages. 

Bosed on his study, Bennett concludes that in slash 

pine plantation management, praductobiectiveshauld 

determine initial spacing; and, in rotations of short to 

medium length, thinning should play asecondory role, 

mostly as o sonitotion and solvage measure, and not 

be  viewed os essentially a growth reg~,lotor or  prod^ 
uct developer. On the other hand, i n  all-purpose 

management that includes both small and large prod- 

ucts, thinning wil l  of necessity ploy its traditional 
role in the maintenonce of stond vigor ond diameter 

growth. 

Of course, in na t l ~ ra l  stands, thinning i s  the pri-  

mary means for conrrolling density and the fact 

remains that most southern pine stands o re  still re- 

prodi~ced noturolly. in many instonies i t  is tunwise to 

wait and rely exclusively on commerciol thinning to 

regdote  stand density. Porticulorly in dense young 

loblolly pine stands, there is o danger of stagnotion. 

Guttenberg has stoted the cose for precommerciol 

thinning for this species (7). He concludes that deloy- 

ing precommeriiol thinning con sharply reduce 

growth response and greatly increase the cost. His 

study suggests that thinning should be done by mow- 

ing seedlings at oge 2 or 3, when fire hazard i s  mini- 

mal ond casts are low. From an investment of no 

more than $5.00 per ocre ,  roughly 10 additional 

cords can be realized. 

O f  the 10.7 mil l ion ocres of young, immatlJre 

stands identified in the Southeast as being over-  

stocked to the extent that futtdre timber yields would 

be adversely affected without intermediate treatment. 

a commercial thinning opport l~ni ty  exists on 7.8 mil- 

lion ocres. On the remaining 2.9 mil l ion ocres, a pre- 

cammerciol thinning or cleaning would be required 

to correct the overstocking problem. These o re  proba- 

bly ionservotive estimates o f  the thinning opportuni- 

ties. 

Several maior benefits a re  currently recognized 

from prescribed burning in the Southeast and incltlde 

hazard reduction, hardwood ond brush control, re -  

duced harvest cost, slash disposal, and site p repara~ 

tion. Cooper points out that burning has 

contributed significantly to the ied l~c t ion  in wildfire 

losses (61. For exomple, in the pine fotwoads of 

Georgia ond Florido, wildfire b l ~ r n  percentages 

amounted to less tho" 0.1 percent when sound pre- 

scribed burning programs were coiried out. Where 

prescribed burning was not employed, 7 percent of 

the forest ocreoge was burned during the same time 

period. 

Cooper further concludes that fire is o preferred 

treatment because of its low cost, compatibil ity with 

other l o n d ~ l ~ s e  obiectives, and becouseitaccomplishes 

several management objectives ot one time. It is not 

unusual, for exomple, far a single horard reduction 

burn to also improve seedbed conditions, enhance 

wildl i fe and range%hobitots, and control undesirable 

tree competition. 'without this vital tool, foresters 

would be confronted with unbearable management 

costs, an in to le robe fuel situation that ,would most 

assuredly lead to iotastrophic wildfires, and agenerol 

decline in the p rod~~c t i v i t y  of the forest resource. 

Although smoke and other products of combustion 

o r e  in tegro  parts of o f i re prescriptionand o re  often 

looked upon as pollutants, the benefits of the practice 

must be given careful considerotion in any regulative 

policy. Cooper estimates that o suspension of pie- 

scribed b~urning might result in a sixfold increase in 

the acreage ravaged by wildfire in the South. 

IMPROVED PROTECTION OPPORTUNITIES 

The potential  piontotion yield table i n  this report 

does not reflect the probable losses to poor survival, 

fire, disease, and insects. These losses can be sub- 

stantial and rertoinly one of the opportunities for 

inrreosing f l i ture timber supplies is to intensify e f ~  

forts to hold these losses to a minimum. 

Bosed upon the latest Forest Survey findings. 

annual mortality losses in the Solitheast exceed 500 

mil l ion cubic feet in merchantable timber eorh year 

and reduce gross growth by on  estimated 10 to 12 
percent. Impact studies are needed for eoch of the 

major couses of mortal i ty before guidelines can be 

established for measuring the relative economic e f f i ~  

7 



cieniies of adding 10 the prospectve timber supplies 

through more  iniensified protection efforts. 

In the Southeost, f us i i o~m rust is one of the m a i o ~  

datnaging ogents for both ob lo l l y  pine and  slash 

pine. Many o f  the plantations have been por t ic~i lor ly  

s ~ ~ s r e ~ t i b l e  to this diseose For example, o study i n d i ~  

cotes thoi  a b a ~ ~ t  12 percent o f  all slash pine trees 

1.0 inch ond lorger at d.b.h. i n  plantations i n  

northern Fo i ida ,  so~i thern Georgia, and southweste~n 

South Corolino hove f l~s i fo rm conkers on the main 

stem. lo natutal slosh p ine stontli, the comparable 
rote of incidence i s  below 5 percent, The some stiidy 

indicates that the percentages o re  even  higher for 

Ioblolly p ine-~obout  20 percent i n  plontotions ond 10 
percent in natuiol stonds. Tliese o re  statistics on  i n c i ~  

dence wiihin the existing inventories a n d  do not 

ac ro~ in t  for the octual mortality losses. The most 

piarnising cantrii l rneosiire io r  f i~s i fa rme i s  the de- 

velopment of more resistant planting stock through 

genetic improvement. 

Reproduction weevils are another serious ho io rd  to 

pine plontotions in the Southeast. When pine is har- 
vested from July to Morch and the oreo  is planted 

shar iy  thereafter, weevils feed on the young trees 

and con rosJse their death. According to Speers, 

weevil-caused mortal i ty o i  plantotions established 

fol lowing harvest during this period ranges i rom o 

few to 100 percent b ~ ~ t  averages about ~ n e ~ t h i r d . ~  

Foi reproduction weevils, two control measures 

are suggested- ( I )  ollow the planting site to lie fa l low 

i o i  one yeor or more before planting, or (2)  t ieot the 

seedlings with an  insecticide. Given thesetwochoices, 

with the estimated cost of t ieot ing seedlings shown 

in an earlier tabulation. the latter measure would 

seem to be fovored. The alternative would involve 

one year's growth loss. 

In 1969. Hodges reported that Fomes onnosus,  or  

root rot, , w a s  present i n  59 percent of the lablol ly 

pine plantotions ond 44 percent of the slosh p ine 

plantotions surveyed in the Sol~theost (8) .  The some 

survey, however, indicated that overal l  losses to the 

disease were relat ively small. On ly  2.8 percent of 

the trees in loblolly pine plantotions, 2.2 percent in 

slash planiations, ond 0.07 percent in natural slosh 

pine stonds were dead or dy ing from the diseose. In 

a few thinned plantotions, however, sup i o  30 percent 

of the trees were dead or dying. Three control meas- 

3 ~ p e e r s .  C.  F, m p o i t  o f  w e e v ~ l r  on pine repraduition in  the 
South. 1972. IUnpublished progreri report on file at Soulheost 
For. E x p  Sin.. USDA For. Serv.,Asheuiile, N. C.) 

,,reifor annosus  root rot a re  ~erornmended ( I !  =hen,- 

i ca ly  treat stiimp surfaces immediately aftel felling, 

(21 confine thinnings to the s u m m e r  seoion when lhir;il 

temperatures tend to r e d ~ ~ r e  infec:ion and iewer 

spores are being releoied, ond ( 3  i n o r ~ ~ l o t e  the 

stumps ' ~ i t h  the saprophytic waod~decayirrg f ~ ~ n y v i  

Peniophoro gigontea. The latter rneos1,re was origiL 

nally developed in tnglond ond i s  effective in 

the Southeasi. Methods of appicot ion ond spore i o n -  

centrations h a v e  been determined. A comme~cia l  

source oi inoculation i s  now ovoiloble, ond this  treat^ 

merl i  sho l~ ld  compare iovorobly in cost and  effective^ 
ness with boiox. Studies are now underway to d e v e l ~  

op uciessaries to mechanical tree harvesters for auto- 

matically treating stumps. 

A host of boik beetles plagues the southern pines 

with the southern pine beetle generally accepted u s  

the most destructive o i  all the insects. Southern pine 

beetles usually attack the m id  trunk of a tree first, 

then ' ' f i l l  in" both ,upward ond dawnword 19). While 

larger trees ore more commonly attacked, irees as 

small as ? inches in diometer olso may be  infested. 

Solvage i s  the cheapest and often the most proctiial 

farni o i  control. In salvage operations, trees  contain^ 

ing  beetle broods should be removed first and 

promptly because the primary objective i s  to r educe  
the beetle population to the lowest possible level os 

rapidly as possible. 

Finally, generol protection ogoinst wildfire i s  on 

essential part o i  fore i t  monogement. There has been 

commendable achievement i n  the reduction of fire 

losses in the Southeost, b i ~ t  the cost has  been high. 

Ove r  95 percent of the iorest onds  in the region 

o r e  now protecied and the percentage of the  pro^ 

tected area burned annuo l y  has been (educed to 

below 0.5 percent. According to the report of the 

Southern Forest R e s o ~ ~ r c e  Analysis Committee in 

1969, cast of f i re i on i r o i  in the South averoged about 

16 cents per oi re  protected in 1967. Overal l  costs 

for general f i re protection ranged up to 50 cents per 

acre in the Southern Coosiol Pioin 110). Of course, it 

is unfair to charge off oll of this protection cost 

against timber volues alone. Recognition must olso 

be  given ta the air, water, ioroge, soil, wildlife, and 

recreation values. 

IMPROVED UTILIZATION OPPORTUNITIES 

Another woy to increose flrture timber supplies is 

through improved and more compleie utilization o f  

the prospective supplies. In other words, theobiective 



woil ld be  to achieve o higher product o ~ i t p u t  frorn the 

ava i l obe  o r  a l o w o b e  c t ~ t  Giant strides hovealready 

been mode ioword mproved timber util ization in 

many orens; however, the most recent Forest Survey 

findings estimate that up to 12 percent of the totol 

softwood and 43 percent of the total hoidwoad re- 

movol of grawingstock volume is not ,used for prod- 

ucts. With these percentages, we are talking about 

o v e r  650 milliorr cubic feet of rnerchontable timher 
: 1 eoch year, Land clearing, c ~ ~ l t u r o l  treatments, and the 

1 wi thdrowa of forest lond from the commercial hose 

account for obaut half of this removal and perhops 

there is l i t t le opportunity for significantly reducing 

this type o f  drain. The other half, however, repre- 

sents the ann i~o l  estimate of logging residue and 

woods woste. Here again, some minimtim omount of 

woste must be tolerated; however, i f  only half  of 

this wood fiber could be channe!ed into ase, the 

annual output of timber products could be increased 

by over 5 percent without inrr tos ingi imber removals. 

In  oddit ion to the unused volume i n  trees cut or 

destroyed, the volume left  standing in rough ond 

rotten trees i s  a form of res id t~e  in the broad sense. 

Because of high grading, or the removal of only the 

better irees at time of harvest, on inventory of ove r  

I1 5 bill ion cubic feet of this timber has accumulated. 

As much os three-fourths of this material is usable 

for pulpwood and other fiber products; however, once 

these trees were left  as residuals, the opportunity 

for their util ization was greatly diminished becouse 

their o w  value wil l  not i v l l y  compensate for the cost 

of removal. The most logical long-term s o l ~ ~ t i o n  is to 

niinimize the further a r cum~~ la t i an  of poor quality t i n -  

ber in the inventory t h r o ~ ~ g h  impiovedforestmonage- 

mentand harvesting practices. lnthemeantime,otten- 

tion should also be focused on ways to remove, mar- 

ket, and util ize o greater proportion o f  the law-value 

volume already in the inventory. It i s  eztimoted that 

less thon I 9 5  mil l ion cubic feet of the tatol output of 

roundwood products come from this source in 1970. 

Another wov to imerove ,utilization i i  to be more 

GENETIC IMPROVEMENT 
AND FERTILIZATION 

Foied w i ih  a shrinking f a i e s i  base, timber mana- 

gers in the Southeast wi l l  heed to focus greater 

o i ieni ion on those oppo i t~~n i t i es  for inrreosing yields 

per ac re  through the development of geneticolly i m ~  

proved ploni ing stock and the application of fe r t i l i z~  

ers to enhance sail fer t i l i ty .  The research r e s ~ ~ l t s  on 

genetic improvement o re  port iculary enco~iraging. 

There are already more thon 6,000 acres of pine 

seed orchards i n  the South ond it is estimated that 

the genetic goins from first-generation stock wil l  

overage from 15 to 20 percent in terms of volume 

growth for both slosh pine and loblolly pine. An oddi- 

tional 15- to 20-percent goin fiorn s e ~ o n d ~ ~ e n e i n t i o n  

stock is well within expertotions. 

These seed orchards represent o tremendous in- 

vestment and their value to the o n n ~ ~ o l  regeneration 

progrotn lustifies the mast intensive protection. At 

the Forestry Sciences Loborotories in Athens, Georgio. 

ond Olilstee, Florids, scientists are finding woys l o  

reduce seed losses in the orchards. The production 

potential in seed orchards of loblolly pine i s  reduced 
by one-third by  cone and seed insects. These insects 

greatly increase the costs of producing geneticolly 

s ~ ~ p e r i o r  trees. Without adeq l~o te  controls, the sire 

and cost of second~generation orchords w i l l  hove to 

be increased by 50 percent to supply the needed 

quantity of so l~nd seed. 

In the cuse of  fer t~ l i rot iun,  one of the goals is to 

gain through research a better understanding of the 

physical and  ihemicol faciors thot ofiect soil fert i l i ty 

in the forests. This knowledge wil l  be used to develop 

proitical, effective, ond economic schedules for m a w  

oging the soil organic matter and for applying fert i l i r-  

ers to improve forest growth and vigor. The research 

also inclvdes studies of the impact of these odded 

nutrients on long-term soil productivity ond their 

effect on streams, lakes, ond wildlife hobitot 1.5). 

selective in the use of the better qual i ty timber for 1 those products which require such input. Far example. 
POTENTIAL TIMBER-GROWING CAPABILITY 

the Forest Survey findings indicate that o v e r  20  per^ 

cent of the toiol volume of sowtimber removed from 

the inventory in the Southeast each year is used i o i  

pulpwood. Of course, the morkets avai lable in o par- 

ticolor oreo largely determine the kind of for 

which the timber i s  used; nevertheless, this heovy 

use o f  sawtimber for o f iber p i o d ~ ~ c t  seems somewhat 

inconsistent with the c ~ ~ r r e n t  concern over the supply 

of sowtimber for l i ~mbe r  and plywaad. 

The opportunities to increase prospective timber 

supplies i n  any particular region of the Nation are 

not endless. Superimposed on the total ocrr~mulat ion 

of opportt~nit ies that con be identified is some poten- 

tiol which connot be exceeded. Although 

this qi lont i ty connot be precisely determined for the 

Southeast, the Fores t  Survey information on  site 

capability provides a reosonobe measure which con 

s e r v e  as o guideline. 



As the pop\~ lo t ion  continl~es to increose ond the 

competition for land grows more intense, possibilities 

for expanding the timber-growing bose beyond the 

92.1 mil l ion orres considered in this study o r e  unlike- 

ly. In fact, a 5-percent reduction in the cornmerciol 

forest bose over the next 50 yeors wos assumed i n  

the baseline proiection presented in table I. This i s  

perhops o conservative estimate of the reduction con- 

sidering the recent trends and mood of the Nation. 

If we accept these assumptions, then the timber- 

growing capability of the 92.1 mil l ion ocres. based 

on the Forest Survey site classifications, should s e r v e  

as o potential guideline. This procedure w o i ~ l d  set the 

potential net annual growth of timber in the Sal~th-  

eost ot rust under 6.9 bil l ion cubic feet. This f igure 

does not include the possible gains thot can be 

achieved through genetic improvement and fe r t i l i ra~  

t ion d isc~~ssed eorlier in this report; however, one 

might assume that such gains wil l  at least be poit iol-  

ly offset by the likely decline i n  the forest acreage 

bose. 

Bath the current and prospective estimates of 

annual timber growth in the Southeast are well  be- 

low this estimate o f  growth. Bosed on the 

1970 Timber Review, net annual growth of growing 

stock totoled just a v e r  4.0 bil l ion cubic feet, with 

annual removals estimated at over  2.8 bil l ion cubic 

feet. In the prospective or  baseline projection, growth 

and removals iust about come into balance at 4.5 

bi l l ion cubic feet. The conclusion, therefore, is thot 

the potential timber-growing copobi i ty  of the region 

i s  mare than 50 percent above the prospective 

growth that will be ochieved with a cantint~otion of 

recent trends in timber monagement and is almost 

2.5 times greater tho" the 1970 level of removals. 

The estimates established for current, prospective, 

and potential  annual growth o r e  presented by the 

four broad ownership closies for the maior treatment 

opportunity closses determined in the deductive pio- 

cess (tables 9 - 12). The t ime frame involved i s  the 

50-year period from 1970 to 2020. Any reduction of 

the difference between the prospective ond patentiol 

yields over this period wil l  largely depend upon the 

degree of acceleration and intensification in timber 

c ~ ~ l t u r e  implemented within the next 10 to 20 yeors. 

The results clearly point out thot within each 

ownership class there i s  a lorge ac rum~~ la t i on  of idle, 

nonstacked, or poorly stocked acres  in need of  plant^ 
ing, conversion, or regeneration. Collectively, these 

lands add up to almost 26.5 mil l ion ocres. It i s  esti- 

mated that current levels of regeneration on such 

londs wil l  reduce this o rc~~mulo t ion  by no more than 

2 mil l ion acres over  the next 10 veors.  

Table 9.-Area by treatment opportunity class with aver- 

age volume of  growing stock per acre and ertimates of 
current, prospective, and potential annual growth, 

National Forests, Southeast, 1970 

Toble 10.-Area by treatment opportunity class with aver. 
mge volume of growing stock per acre and estimates of 
current, prospective, and potential annual growth, other 

public, Southeast, 1970 
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neni 10 yeors wi:hout any acceerotion? Far  the p u : ~  

pose o i  illustrating the procedures presented in t h s  

puper, u i neos i i re  of the voiious forestry practices 

on other privote lands o v e r  the post 10 years avail- 

able far only south and centrol Georgio w a i   ex^ 

panded to represeni the entire Sot~theast. This rother 

optimistic ossi~mption obout the occomplish~nent en- 

pected over  the next 10 yeors without ony significont 

acceleration suggests that odd i t i ono loppor tun i t i esw i l  

remain on more than 19.6 mil l ion acres (table 13). 

Tebla 13.-Ale. of additional opportunity for more inten- 
sive timber culture, by management and condition class, 

other prirote, Southeast, i 9 7 0  

The reoder must understand that we a r e  ottempt- 

ing to analyze o dynamic rather thon a static s i t l~a-  

tion. For exompie, as existing opportunities o re  re- 

dilced or exhausted, additional opportunities a re  

being created. Nevertheless, the results emphosire 

that the largest odditionol opportunity in terms of 

n l~mber  of ocres will be the conversion and regenero- 

tian of poorly stacked stands which require r e o t i v e y  

high investments, If the recent trends in the rates of 

forest treatment in south and centrol Georgia a r e  

expanded to represent the entire region, all of the 

bocklog of ovoiloble horvest opportunity on other 

privote l a n d s  could be exhol~sted ove r  the n e x t  10 

years. The some trends also i l ~ g g e s t  that up to 80 
percent of the existing backlog of thinning ond other 

intermediate treatment opportunities could disappear 
withoot any orceleration. In contrast to the progress 

expected in harvesting and thinning, less than a 1 5 ~  

percent reduction is expected in rh<?  backlog of pol;; 

ing and ieforestoton oppartunties. 

RANKING THE 
ADDITIONAL OPPORTUNITIES 

These p roced~~ res  a re  aimed ot going beyond the 

identi f~cotion ond meostJrerr~ent of additional oppu r~  

tunities to the extent that guidelines might be d e v e l ~  

oped for ronking the additionol opportunities in d e ~  

scending order of economic efficiency. Again, the 

foctis is on the o t h e ~  private ownership coss and o n  

only those lands suitable for growing pine. These i i i ~  

te i ia  reduce the odditionol opport l~ni ty  o f  19.6 mil 

l ion ocrei  shown i n  table 13 to 14.6 mil l ion acres.  

The deliberote elimination ot some 5.0 mil l ion ocres 

of hardwood from the ranking process should in no 

way be interpreted as o downgrading of the i rnpor~ 

tance o f  hoidwoods in the Southeast. Al thot~gh the 

prirnaiy timber issue in the Nat ion at this pa i t i c~ i lo i  

point in time is a concern  o v e r  inodequote supplies 

of softwood sawtimber in light of the increasing 

demand ior  lumber and plywood, the main reason 

for excluding the hardwoods in many parts of ttris 

onolysis is the lock of doto and information. 

There o r e  o number of economic indicators avai l-  

able for ranking tlre additionol pine opportunities. 

One  indicotor i s  the estimated cost of treating o n  

average ocre  within each of the management and 

condition classes ltoble 141 The ronge in cost is from 

less thon $10 to almost $60 per a c r e  This par t i i l~ la r  

ranking would se rve  os a g l~ ide l ine  i i  the obie i t ive 

were to increose the prospective pine yields on  tlie 

mox im l~m number of deficient acres. It does nol,  how^ 
e v e r ,  provide any meas1,re of the relative ret l~rns 

from the investments and therefore is probably the 

the least usefol of oil the indicators. 

The second indicator exomined was the increase 

in meon annual increment irn.o.i.j of timber per 

dollar of totol cost of treatment ( t o b e  15). Here the 

ronking was by  cubic feet of increose per ocre 

treated. This kind of ranking is superior to the cost 

ronking because i t  provides o meosure of what each 

dollor wi l l  buy; 0 5  would be expected, the two  rank^ 
ings differ. Where the concern foct~ses on  the i i ~ p p l y  

of sowtimber rather than the total supply of growing 

stock, o still better indicator is the increase in m e o n  

annual increment expressed in board feet per  acre  

treoted (table 16). 

Up to this point, oil of the ronkings hove failed 



to take into ionsiderotion one  v e r y  imporfont econom- 

ic fortor--the time lag be fo re  the re tu rns  from the 

various investments come in. Some of  the invest- 

ments req l~ i re  a longer wait for the returns than 

others. O n e  widely accepted indicator that tokes this 

factor into consideration is the percent rote of return. 

Toble 14.-Area of additional opportunity for increasing 
the prospective supplies of pins ranked by estimated 
cost of treatment. other private, S~uthstlst, 1970 
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Table 16.--Area of additional opportunity for increasing 
the prospective supplie* of pins sowtimber ranked by 
estimated increase in memn annual increment (m.a.i.) per 

dollar of total cost. other private, Southeast, 1970 
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Table 15.-Are. of additional opportunity for in~rsmring 
the prorpe<tive supplies of pine growing stock ranked by 
estimated increase in mean annual increment 1m.a.i.) per 
dollar of total cost, other private, Southeast, 1970 

From the standpoint of economic efficiency, o ranking 

by this indi iotar p rov ides  the most logical guideline 

of oil ( table 17). In thi>porttcular analysis, the rates 

of return on some of the commercial thinning oppar- 

tvnities indicate o disinvestment rotherthonan invest- 

ment. The exception for thinning oak-pine stands i s  

explained by  the fort that only the increose in pine 

wos considered. 

Monaglment rlosa 

Table 17.-Are. of additional opportunity for increasing 
the prospective supplies of pine ranked by 'estimated 
rmte of return on investments other private, Southeast, 
1970 
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PROGRAM IMPLICATIONS words, the increased timber which would result f ro lm 

the conversion or establishment of o new stand would 

Fna l l y ,  the f 8 ~ I  irnpicotion of this type of analysis be harvested ot the end of o 30~yeo r  rotation. A 

emerges. It con p r o v ~ d e  planners and palicymokers S~percent rote of return wos assumed for alternative 

with g l~ idel ines far determining the kind and scope investment opportunities in bringing the costs and 

of programs req l~ i red  to provide o specified incre- returns to o common point in time. If on "instant 

ment in the prospective timber supplies (table 18). growth" concept were assumed, the onnua harvest 

For exomple, if o goal were set to increose the on- co l~ l d  be stepped up immediately after treatment to 

n u a  growth of pine sowtimber in the Southeast by the eq l~ iva len t  of the increase in meon annual i nc re~  

500 mill ion board feet b y  accelerating the treatment ment on those additional acres treated. Of course,  

of deficient ac res  in the other private ownership enough harvesting and thinning appart l~nit ies w a t ~ l d  

class, the most efficient program according to this have to be available at the t ime of treatment to 

anoysis w o l ~ l d  cast on estimated $167 mill ion. This absorb the stepup in i l ~ t t i n g .  So long as this c o n d i ~  

omo l~n t  of money would c o v e r  the estimated cost of tion could be met, the "instant growth" concept 

treating some 4.8 mil l ion acres which o re  unlikely to would not violate any of the rules of sustained yield. 

be  treated without same accelerotion but where 0 1 1  In other words, we could conieivobly borrow from 

of the investment opportunities involved promise a today's timber inventory that amount of volume that 

b~per ren t  rote of return or better with current casts w o l ~ l d  be replenished ot some point in the future 

ond prices. from the response of tadoy's actions. Such o course, 

however, might invite increases in the price of stump- 

I f  spreod o v e r  a IO~yeor  period, this particular age. 

program, used only as an  exomple, would involve 

treating an additional 480,000 acres annually ot an These some guidelines also indicate that i f  a goal 

overage annual cost of $ 1 6 7  mill ion. One  might were set to increase the annual growth of pine s o w  

better comprehend the omovnt of occelerotion  in^ t imber in the region by 1.500 mil l ion boord feet in- 

volved by reviewing table 6 in this report. There, the stead of the 500 mil l ion board feet  used in the pre- 

number of acres within the other private owner ih ip violJs exomple, the cost of the most efficient program 

class planted or treated through intermediate cutting w o i ~ l d  total almost 5700 mill ion. Some 14 mil l ion 

in 1970 was estimated ot 1.3 mill ion. The program acres  w o d d  require treatment and opportunities 

used here as  an exomple, therefore, wo t~ ld  represent would have to be included which promise less than 

o 36-percent occelerotion. o 5 percent r e t i ~ rn  on the investment ot 1970 prices. 

Even  i f  spreod o v e r  o 10-yeor period, such a pro- 

Short rotations (30 years) were assumed in the gram would involve more than daubling the 1970 

onalysis and calculation of rates of returns. In other rate of timber cul turo proctice within the other pri-  

Table 18.-Summary of guidelines for estimating area, cost, and increases over prospective annual supplies of pins 
growing stock mnd rowtimber. i f  addition01 opportunities are exhausted in the order of estimated rats of return on 

investment, other private, Southeast, 1970 
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vote ownership closi. The higher the gaol the more 

# k e y  that the avai lable labor, equipment, plonting 

stock, or number of cooperative Iondowners would 

become the l imit ing factor rather than the level of 

funding. 

The implementation of ony major program across 

the other private ownership closs would likely  re^ 

quire some form of cost-sharing orrongement or other 

type of incentive to help mativote the landowners 

involved, If Federal funds were involved, these same 

guidelines lend themselves to an  extension of the 

analysis to on assessment of various program alter- 

natives from the standpoint of cost-benefits in terms 

of tou dollars expended. 

CONCLUSIONS 

This paper represents an  effort to il lustrate o  pro^ 

ced l~re  for identi fying and analyzing opportunities for 

increasing prospective timber supplies. The procedure 

requires o wide range o f  input doto and involves 

most forestry disciplines. Eszentio inputs include a 

reasonably oicurote measure of the extent, condition, 

productive capability, and the current ond prospective 

treotment of those lands which o r e  to , .rovide the 

timber ond related forest vol i~es. Next, the procedure 

calls for the development of criteria for identi fying 

and ronking those opportunities avai lable for in- 

creasing the prospective yields from these lands o v e r  

time. This step requires the identification of specific 

treotment opportunities, estimoted cost o f  imple- 

menting each treotment, and the likely response in 

terms of added volume and value. 

Although the procedures as presented suggest a 

ronking of the opportunities o n  the basis of economic 

efficiency, planners and palicymokers w i i  need to 

interject social, environmental. and other considero- 

tions. In establishing priorities, i t  is also necessary to 

meowre  the possible gains which might be achieved 

through improved protection ond utilization of the 

existing timber supplies. 

Because of obvioos deficiencies in many of the 

inputs used in this porticulor analysis, this poper is 

primari ly one of procedurol presentation. never the^ 
less, several conclusions were  reached that deserve 

restatement. 

I .  The Southeast is o n e  of the Notion's primary 

timber-producing regions becouse its forests a r e  c u i ~  

rently providing about 8 percent of the plywood. 

12 perceni of the lumber, and 33 percent of the pulp- 

wood produced in the Notion eoch yeor 

2. Prospectively o v o i o b e  emova l s  of growing 

stock each year increase from 2.8 to 4.5 bil l ion cubic 

feet o v e r  the next 30 years without any slibstantiol 

acceleration in timber culture activities. 

3.  The potentiol timber-growing copability of the 

92.1 mil l ion ocres in the region now considered a v o i l ~  

able for timber production i s  estimated ot just under 

6.9 bi l l ion cubic feet o n n ~ ~ a l l ~ ,  excluding possible 

gains which con be achieved through geneticimprove- 

ment o n d  fertilization, or olmost 2.5 times greoter 

tho" the 1970 level of removals. 

4. M o r e  tho" 70 percent of the 92.1 mil l ion acres 

analyzed o r e  medium to good sites and o j e  cons id^ 
ered suitoble for ir.'snsive timber management. O f  

the 65.7 mil l ion oc ies  iudged suitoble for intensive 

timber monogement, some 46.4 mi l l ion acres ore  in 

need of treotrnent. 

5. Some 35.4 mil l ion of the 46.4 mil l ion acres in 

need o f  treatment o re  in the privote, nanindustriol 

ownership class. This class includes a n  estimated 
5 

700,000 landowners whose interests in forestry cover  

the entire spectrum. 

6. At best, this backlog of 35.4 mil l ion ocres thot 

need treotment wi l l  be reduced by less than 45 per- 

cent o v e r  the next 10 years under current levels of 

timber culturol activities. 

7. The addition01 treatment opportunities with,in 

the other private ownership wil l  inc l t~de at least 14.6 

mil l ion ocres suitable for growing p ine.  The cur nu lo^ 
tive increase in ann~ ia l  volome of pine thot could 

result from the proper treatment o f  these ocres i s  

estimated ot 1.3 bi l l ion cubic feet ond would include 

olmost 1.6 bil l ion board feet of sowtimber. 

8. Sufficient cost and yield dota a r e  available for 

concluding that ove r  half  the odditionol treatment 

opportunities on these pine lands ~ r o m i s e  a 5-percent 

return or better on the investment casts which w o ~ ~ l d  

be involved with ct~rrent  stumpage prices. 

9. If spread out ove r  o 10-year period, the cost of 

treating those ocres which promise a 5-percent return 

or better is rather c r ~ ~ d e l y  estimated at $35 mill ion 

annually. 

10. Improved inputs for making this type of a n a y -  

zis would be extremely helpful f rom the standpoint 

of long-range planning and forest policy decisions. 
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The Forest Service, U. S. Department 

of Agriculture, is dedicated to the 
5 

principle of multiple use management 

of the Nation's forest resources for 

sustained yields of wood, water, for- 

age, wildlife, and recreation. Through 

forestry research, cooperation with 

the States and private forest owners, 

and management of the National 

Forests and National Grasslands, i t  

strives-as directed by Congress- 

to provide increasingly greater service 

to a growing Nation. 


