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Tennessee Forest Resources 
Richard A. Birdsey 

This report presents the principal findings of a 
new forest survey of Tennessee. Field work was 
conducted between March 1979 and November 
1980. The inventory is reported for 1980. Data for 
growLh and cut are given for the inter-survey period 
from 19'71 to 1980. A canvass of forest products 
output in 1979 provided additional information on 
removals. 

The amount of land available for timber 
production has not changed significantly since the 
last survey, and currently stands at  12.9 million 
acres. This is a 2 percent increase since the first 
statewide survey reported in 1950. More than 1 
million acres of forest land have been cleared since 
1971. Half of the cleared land was for agriculture 
and half for urban and related development. In the 
same span of time about I million acres of 
agricultural land reverted to forest. 

Private owners hold 91. percent of the commercial 
forest land. The proportion owned by farmers 
continued to decline, mainly through land transfers 
to non-farming individuals who now own 5 million 
acres. Forest industry ownership rose 9 percent do 
1-22 million acres. 

Important changes occurred in stand structure 
statewide. Trees in the 2-ineh, $-inch, and 6-inch 
diameter classes all declined in number, while 8- 
inch and larger classes all showed big gains, A 
large area which reverted to forest in past decades is 
matufing, resulting in high mortality rates among 
smaller stand components, 

Softwood growing stock increased 34 percent to 

increasing the most. The largest sawtimber gains 
occurred on farmer-owned and miscellaneous 
private lands. These owners control 81 percent of 
the hardwood sawtimber volume. 

Softwood and hardwood growing stock has been 
increasing at  an annual rate of 298 million cubic 
feet. Annual net growth of growing stock averaged 
511 million cubic feet, annual removals 214 million 
cubic feet, and annual mortality 52 million cubic 
feet. Tennessee's commercial forest land is 
currently producing timber a t  about half of its 
potential. 

Timber management is not widely practiced in 
Tennessee, and there are many opportunities for 
resource improvement. Many stands are over- or 
under-stocked. Control of cull hardwoods and 
hardwood competition could increase standing 
timber volume. Prompt and successful regeneration 
of cutover stands with desirable species would 
vastly improve future timber supplies. 

Based on past trends, likely changes in 
Tennessee" forests include gradual losses in 
comrnerciaE forest land, slhiaing stand structure 
and  composition, rapidly increasiflg stand 
volumes, and  declining hardwood quality. 
Opportunities will improve for expanding 
industrial use of the timber resource. 

OBrERVf EW OF TENNESSEE FOREST 
LAND1 

Forest Survey Regions 
2.5 billion cubic feet, and sawtimber volume 
increased 61 percent. Most of the softwood volume is Tennessee encompasses a wide variety of 
in shortleaf pine and Virginia pine, although physiographic fea tures  r ang ing  from t h e  

loblolly pine and Virginia pine showed the largest Appalachian Mountains to the Mississippi 
gains. Farmers and miscellaneous private owners bottomlands (fig. 1). Across the state a series of 
control 65 percent of the softwood sawtimber. valleys, ridges, and plate9us roughly determine the 

Hardwood growing stock increased 21 percent to boundaries of the forest survey regions* The 

12.7 billion cubic feet, and sawtimber volume 
increased 44 percent, The majority of the volume is 'Most of the material in this section has been summarized from 
in oaks, hickories, and yellow-poplar, with the latter the first Tennessee Forest Resource Report (Sternitzke 1955). 

Richard A. Birdsey is Research Forester, Southern Forest Experrment Station, Forest Service-USDA, New Orleans, La. 





bounda~es  follow county lines for the purposes of 
data compilation (fig. 2)- 

The Eastern region includes portions of the Blue 
Ridge and the Ridge and Valley physiographic 
provinces. Aaiculture is common in the coves and 
valleys, while the rugged mountain areas are 
heavily forested, The region is noted for the Great 
Smokey M o u n t a i n s  N a t i o n a l  P a r k  a n d  
International Biosphere &serve. The Cherokee 
National Forest is located ad~acent to the park 
boundaries. Several large urban and industrial 
centers are found in the Great Valley. 

The Plateau region covers the Cumberland 
Plateau and the eastern Highland Rim. Forests 
predominate on this land, much of which is 
unsuitable for agriculture, Most of the state's coal is 
mined here, 

The Central Basin and parts of the surrounding 
Highland Rim comprise the Central region. 
Agriculture and livestock production characterize 
the rural environment, and Nashville, the state 
Capitol, is an  important urban center. 

The West Central region includes the western 
Highland Rim and the western valley of the 
Tennessee River. The region is predominatly forest, 
like the Plateau region, with farms scattered along 
bottomlands where soils are better for agriculture. 

The Western region slopes gently to the 
Mississippi river bluffs and bottomlands. The 
region supports intensive agriculture, especially 
cotton and soybeans. Forests are less common here 
than elsewhere in the state. Erosion is a serious 
hazard on the loessial soils. 

The Original Forests 

Hunters and  trappers . roaming through 
Tennessee in the 18th century found old growth 
forests stretching from the eastern mountains to the 
western bottomlands. Hardwood forests dominated 
the landscape and included enormous white oak 
and yellow-poplar trees. Other oaks, chestnut, white 
ash, and hickory were common, and black walnut 
was well distributed. Most hardwoods now common 
were components of the old growth stands. 

Softwoods were locally abundant. Large cypress 
stands were found in the western bottomlands. 
Shortleaf pine was common in the Cumberland 
Plateau and the Highland Rim, while white pine, 
Virginia pine, and hemlock were more common in 
and near the eastern mountains. Redcedar was 
most abundant in the central basin, and red spruce 
and fir could be found in the higher elevations. 

It took about 100 years for settlers to clear away 
half of the state's forests. Small subsistence farms 
were common in the east. Dairy farms, livestock 
production, and tobacco dominated the central 

landscape. Large scale cotton production took place 
in the west. Uncleared forest l ands were modified by 
cutting for fuel, posts, and timber, and farm 
animals have foraged through the woodlands, With 
the exception of some areas in the Great Smokey 
Mountains National Park, virtually all Tennessee 
forests were logged over a t  least once by the early 
1900%. 

Much of the current forest area has regrown on 
eroded, unproductive farmland. The cycle sf 
forest clearing for crops or pasture, and eventual 
reversion to forest, is still continuing. Due Lo land 
use shifts and timber removals, current forests are 
quite different from those cleared by the first 
settlers. The highest percentage of commercial 
forest land is now found in the Plateau and West 
Central survey regions (fig. 3). 

Forest Resource Values 

Timber production is the most obvious material 
contribution from Tennessee" forest land. Farmers 
have always depended heavily on nearby woodlots 
for fuel, posts, construction materials, and farm 

Clean water is an important product o f  Tennessee's forests, 



implements. Timber industries beesme impordant 
in the last century and continue to contribute to the 
regional economy by providing local wood products 
and employment. Tennessee is among the leading 
states in the nation in hardwood lumber 
manufacturing (Tennessee Forestry Association), 

Nontimber values can be as  important a s  timber 
production. Water is an  important natural resource 
collected on forest land. Erosion prevention, flood 
control, and water production all have an  important 
place in Tennessee's natural resource management, 
Visitors and residents enjoy outdoor recreation in 
many of Tennessee's forests and waters. State, 
Federal, and private recreational areas are 
numerous, and outdoor activities bring millions of 
dollars into the State each year. Abundant wildlife 
resources are also found in the forested habitat, 
Hunting and fishing attract great numbers of 
sportsmen, while the abundance and variety of 
wildlife attracts many observers, photographers, 
and others who enjoy nature. 

THE TIMBER RESOURCE 

Fares6 Area Trends 

Forests occupy 13.3 million acres or half of the 
land area in Tennessee, About 12.9 million acres of 
this woodland i s  commercial &rest land, capable of 

producing crops of industrial wood and not 
withdrawn from timber utilization. Gttle overall 
change forest area has occurred since the first 
statewide survey completed in 1950; commercial 
forests now occupy 2 percent more land than 30 
years ago. The second survey, made in 1960-61, 
reported a 9 percent acreage increase due to 
marginal, eroded farmland reverting to forest. The 
results of the third survey a decade later revealed a 
decline in commercial forest land as  land clearing 
claimed more forest than reversions of nonforest 
land, The cunrent survey shows a slight increase in 
commercial forest land. 

The small change in total commercial forest land 
masks a large acreage shift between forest and 
nonforest land uses (table I), Land clearing for 
agriculture is down from 1.2 million acres (Murphy 
1972) to 0.5 million acres. Most of the new 
ag~cul tura l  land is pasture, with soybeans and 
other crops accounting for the remainder. Urban, 
industrial, and highway development claimed 
another half million acres, a 68 percent increase in 
forest clearkg for non-agricultural purposes. 

Additions to commercial forest land totaled 1.1 
million acres, 36 percent more than the change 
reported in the last survey. The new forest acreage 
more than offset diversions to nonforcest and 
accounts for the slight upward trend in commercial 
forest land area, Most 06 the reversions to farest 

Outdoor recreation oppdsrtuatties attract many visators to the state each year, andenhance the quality of Iifefor 
residents, (Tennessee Diuislors. of Forestry), 



Table I,-Changes in commercial forest land, 1971 -1 980 

Additions from: Diversions to: 

Resource Total Commercial Net 
region area" forest change Total Agriculture Other' Total Agriculture Other 

-----------------.-------------------------------------------------------------------------- thousand acres ........................ - ................................................................... 

West 6,080.6 2,129.0 c360.5 588.43 537.1 51.5 228.1 153.8 74.3 
West Central 3,422.2 2,183.6 -107.3 17.9 17.6 .3 125.2 71.3 53.9 
Central 6,305.4 2,139.4 -136.9 110.3 96.8 13.5 247.2 134.4 112.8 
Plateau 4,448.7 2,972.43 -104.4 72.0 41.2 30.8 176.4 78.2 98.2 
East 6,778.9 3,454.4 t47.3 332.1 263.7 68.4 284.8 103.5 181.3 

All regions 27,035.7 12,879.0 +59.2 1,120.9 956.4 164.5 1,061.7 541.2 520.5 

'United States Bureau of the Census, Land and Water Area of the United States. 
"ncludes urban, industrial, highway, noncommercial forest, water, rights-of-way, and other land uses. 

occurred on cropland or idle farmland in the 
Eastern and Western survey regions, Both regions 
showed a net increase in commercial f ~ r e s t  land 
while forest area declined in the West Central, 
Central, and Plateau regions. 

According to these statistics, land use shifts 
between cropland, pasture, and forest continue to 
strongly influence Tennessee's commercial forest 
land base. An increase in agricultural land 
abandonment and a decrease in forest clearing for 
pasture or cropland resulted in a net loss of 
agricuitural l a n d . V h e  corresponding gain in 
commercial forest land was partly offset by an 
increase in land clearing for urban and related 
deve1sg;rmerat. This long term withdrawal sf  Band 
from the State's forest resources ibs likely to continue 
as population increases. 

Forest Ownership 

Private owners hold 91. pereent of the commercial 
forest Band in Tennessee. Miscellaneous private 
owners"ncreased their holdings by 12 percent do 
5.9 million acres or 46 percent sf the dotal. Farmers 
continued to lose acreage as reported in the last 
survey, A loss of 10 percent has reduced their 
forested hojdings to 4.5 million acres or 35 percent o f  
all commercial forest land. Most of this acreage 
changed to rniseeflaneous private ownership, Areas 
cleared for ag~cul ture  generally did not change 
owners. 

Public and forest industry ownership classes 
each total about 9 percent of the commercial forest 

land. This represents a re-classification of about 126 
thousand acres of public commercial forest land 
and gain of 101 thousand acres by forest industries. 
Forest industry lands are principally located in the 
heavily forested Cumberland Plateau and Western 
Highland Rim regions. 

The private owners controlling most of 
Tennessee9s commercial forest land represent a 
cross section of society and hold land for a wide 
variety of purposes. Most of these owners are 
individuals with relatively small holdings. A recent 
landowner study in neighboring Kentucky (Birch 
and Powell 1978) indicated that most forest 
holdings are part of a farm or residenee and are nod 
managed for any particular purpose. Many of these 
woodland owners use their forests as  a source sf  
fenceposts, 1FueHwosd, or other local products. 
Investment, timber production, and aesthetic 
enjoyment were less commonly cited as  primary 
ownership objectives, 

Private owners in the South are expected to 
provide an increasing quantity of timber as 
national requirements for wood produets increase. 
The diversity of landowner objectives implies that 
not a11 private woodlands will be available for 
timber harvest. Never"r;eless, 30 pereent o f  
Kentucky" private owners harvested ~ m b e r .  in the 
past, and 23 percent of  Tennessee" owners 
harvested timber in Tennessee in the last 10 years. 
Another study conetude$ that higher stumpage 
prices and mature timber would entice many 
owners do convert some of their growing stock to 
capital (Binkley 1981). The Kentucky study 
estimated that 62 percent of the private cormmereial 
forest land was available for harvesting, 

T h e  net loss in agricultural land can be confirmed by examining 
periodic statistics sf the Ceneus of Agriculture. 

"All private owners except farmers and forest industrial 
landowners. 

Hardwoods dominate Tennessee forests, State- 
wide, 85 percent of the basal area is in hardwood 
species. The most common hardwoods are white 



A typical mixed hardwood s ~ a n d  includes a uariety of size ctasses. (lirennessee Division of  Forestry). 

and red oaks, hickories, hard and soft m d e s ,  type4 each occupy about 8 percent of Tennessee's 
gums, yellow-poplar, and beech. Other common commercial forest land. Pines comprise more than 
hardwood stand components are ash, elm, black half of the stocking in the loblolly-shortleaf type, 
cherry, birch, hackberry, sycamore, and black and between 25 and 50 percent of the stocking in the 
locust. Sassafras and dogwood are common in the oak-pine type. The cedar type and the oak-gum- 
understory. Black cherry, black walnut, and other cypress type each occupy about 5 percent of the 
hardwoods are scattered among the more common commercial forest land. 
species. 

Softwoods comprise 15 percent of the basal area 
in Tennessee, and are most common in. the Eastern 
and Plateau survey regions. The native shortleaf 
and Virginia pines account for most of the current 
pine growing stock. Loblolly pine now equals 
shortleaf pine in the smaller diameter classes and 
will account for a large share of future softwood 
growing stock increases. Most softwood growing 
stock larger than 20 inches in diameter a t  breast 
height (dbh) is white pine, common in the eastern 
mountains in association with hemlock, birch, and 
various maples. Eastern redcedar occurs in the 
central basin, and cypress is found on bottomland 
sites, principally in the western survey region. 

Forest type is determined by the stocking 
plurality of various species or species groups. The 
oak-hickory type occupies 72 percent of the 
commercial forest land (table If), and pines com- 
prise less than 25 percent of the stocking in this 
type. The oak-pine type and the loblolly-shortleaf 

'"Southern pine type" would be more appropriate since Virginia 
and shortleaf pines are more common than loblolly pine. 

In this survey, forest type was computed in the 
same way as  the last survey and can be used a s  a n  
indication of change. Some stands typed oak-pine 
shifted into the loblolly-shortleaf type, resulting in 
a 60 thousand acre increase in well-stocked pine 
stands. More commonly, oak-pine stands grew into 
the oak-hickory type classification a s  stands 
matured and hardwoods increased their dom- 
inance. The oak-hickory type had a new increase of 
205 thousand acres. Most of the increased pine 
stocking took place on forest industry lands which 
generally receive more intensive management than 
other private forests. The loblolly-shortleaf acreage 
in miscellaneous private ownership more than 
doubled a s  these owners gained forest land from 
farmers. Miscellaneous private owners now hold 
half of the state's pine type acreage. 

Stand Structure 

Dramatic changes occurred in the statewide 
stand structure (fig. 4). The number of growing 
stock trees declined in the smaller diameter classes, 
while the 8-inch and larger classes all showed 
significant gains. Tennessee's forests are maturing 



Table 11.-Area of commercial forest land by forest type and resource region, 1980 

Resource region 

Forest type State West West Central Central Plateau East 

White pine 
Loblolly-shortleaf 
Oak-pine 
Cedar 
Oak-hickory 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

---------------------------------------------------+-------- thousand acres ............................................................ 

All types 12,879.0 2,129.0 2,183.6 2,139.4 2,972.6 3,454.4 

and large numbers of smaller trees are dying as  
larger trees dominate the stand. Land reversions 
and regeneration efforts continue to add smaller 
trees, but this influence is overshadowed by stand 
development on large areas which were reforested 
decades ago after farming or heavy logging. 

Sawtimber stands now account for 38 percent of 
all commercial forest land, a 49 percent increase 
since the last survey. Sapling and seedling stands 
dare found on 21 nercent of the commercial forest 
land, a 42 percent reduction. Poletimber-size stands 
are most common, accounting for 5.2 million acres 
or 41 percent of all stand sizes. Tennessee's forests 
are shifting to larger size classes as  stands mature 
and larger trees account for a higher proportion of 
the stocking. 

Timber Volume 

The commercial forests of Tennessee contain 15.2 
billion cubic feet of timber, a 25 percent increase 
since 1971. This estimate includes the volume of 
sound wood in all live trees greater than 5 inches 
dbh, from stump height to a minimum top diameter 
outside bark of 4 inches, excluding sound cull 
sections. Growing stock trees in Tennessee contain 
12.8 billion cubic feet of sound wood. 

Methods of volume estimation have changed 
since the last survey. The current survey measured 
a larger sample of trees for volume, and the reported 
figures are more accurate than in previous surveys. 
Volumes can be reliably compared a t  the state or 
regional level, but volume changes reported for 
individual species, counties, or other breakdowns 
may be affected by the estimating procedure. 

The softwood growing stock volume increased 34 
percent to 2.4 billion cubic feet (table 111). The 
highest rate of increase occurred in the western half 
of the state, although the Plateau and Eastern 
regions contain the most softwood volume. Most of 

shortleaf pine and Virginia pine (fig. 5) although 
Virginia pine and loblolly pine gained the most. 
Growing stock volume increases occurred in all 
diameter classes and was most pronounced in the 8 
inch through 16 inch classes (fig. 6). 

About 96 percent of the softwood timber volume is 
in growing stock trees (fig. 7), with sawtimber trees 
accounting for 61 percent. The softwood sawtimber 

the current softwood growing stock volume is in Yellow-poplar can grow to maturity in relatively pure stands. 



Figure 4.-Percentage change i ~ z  number of growing atoek trees 
between surveys. 

DIAMETER C L A S S  

Figure 6.--Softwood growing stock b y  diameter class, 1971 
and 1988. 

GROWiNG STOCK TREES 
SAWTIMBER 

SHORT L E A F  PINE 

VIRGINIA PINE 
I 

OTHER SOFTWOODS 

R E D  O A K S  

H I C K O R I E S  

TUPELO 8 B L A C K G U M  P 
M A P L E S  

A S H  

YELLOW P O P L A R  

OTHER HARDWOODS 

t 2 3 
BILLION CUBIC F E E T  

Figure 5.-Growing s h c k  volume by species. 

1971 1980 1971 1980 

SOFT WOOD HARDWOOD 

Figure ?,-Volume of softwoods and hardwoods by class o f  
timber, 1971 and 1980. 



volume rose 64 percent do 7.7 billion board feet (table 
IV). This large increase occurred because ;a high 
percentage of trees reached the minimum 
sawtimber size of 9 inches dbh, 

Farmers anid misceflaneous p ~ v a t e  owners hold 
65 percent of the softwood sawtimber, up d"rom 58 
percent at the last survey. All ownerships showed 
large average volume increases, The average 
softwood volume on jforest industry lands rose 67 
pereent to 666 board feet per acre, and crrz farm and 
miscellaneous private lands the average sofiwsod 
volume rose 78 percent to 473 board feet per aere: 
Statewide, softwood sawtimber constitutes one- 
fifth of the total sawtimber volume and averages 
597 board feet per acre. 

Tennessee" hardwood growing stock volume 
increased 21 percent to 10.4 billion cubic feed (table 
111). The biggest gains were in the Eastern and 
Western regions which also gained corarrnereiajl 
firest acreage. The three central regions gained 
volume while losing commercial forest acreage, As 
with softwood growing stock, most hardwood 

A mature bottomland hardwood stand. (Tennessee Division of  
Forestryj. 

growing stack volume i s  found in the Plateau and 
Eastern units. VoE-rrme gains occurred in all 
diameter elasses (fig. 8). Most hsasdwasd volume is 
in oaks, hickories, and yellow-poplar (fig, 5)- Yellow- 
poplar and the maples showed the largest 
percentage gains, 

Nearly 18 percent o f  the hardwood timber volume 
is in rough and rotten trees (fig 7). This represents a 
slight decrease in quality, since only 16 percent of 
the timber volume was in cull trees in. 197'1, Half of 
the hardwood timber volume i s  in sawtimber trees, 
These trees contain 31.2 billion board feet of 
sawtimber, ran increase of 44 pereent since 1971 
(table ZV), 

Farmers and miscei%anaeous private owners 
control 81 percent o f  the harsdu9sod sawtimber 
volume. POF all owners, the average hardwood 
sawtimber volume i s  2,424 board feed per aere or 80 
percent of all sawtimber. The average hardwood 
sawtimber volume increased the most for farmers 
and miscellaneous private owners, up 49 percent to 
a statewide average of 2,415 board feet per acre, 
Forest industry hardwood volume rose 30 percent to 
2,279 board feet per acre. 

Increasing hardwood and softwood volumes may 
provide new opportunities for forest industry 

Table 111.-Gmuling stock volumes in 1971 and 1980 

Softwood Hardwood 

Resource 
region 1971 1980 19'71 1980 

...................... million Cubic feet ............................. 

West 155.5 281,8 1,484.3 1,950.9 
West Central 108.0 154.2 1,7f 0,4 1,938.5 
Central 46.0 77.1 1,302.1 1,474.6 
Plateau 467.5 605.2 2,056.1 2,372.2 
East 1,022.8 1,287.2 2,043.1 2,663.5 

All regions 1,799.8 2,405.5 8,596.0 10,399.7 

Table %V,---Sathit~rnber ~/oIurne in 1971 and 1981) 

Softwood Hard wood 

Resource 
region 1971 1980 1971 1980 

....................... m ~ ~ j l O P t  boars' feed ............................ 

West 450.1 1,091.5 4,415.3 6,721.5 
West Central 201.5 415.7 3,434.3 4,957-0 
Central 27.2 91.2 3,224.1 4,179.1 
Plateau 1,363.4 1,989.2 5,293,5 7,155.0 
East 2,656.9 4,096.7 5,273.9 8,200.4 

AIIl regions 4,699.1 9,684.3 21,641.1 31,213.0 



development in Tennessee. Softwoods are gaining 
in importance due to past planting and timber 
management efforts. Both hardwood and softwood 
volumes are increasing in the larger size classes. 
Standing timber volume should continue to 
increase rapidly and, depending on availability, 
could provide the necessary raw material base for 
expanding forest products use, 

Growth, Removals and Mortallily 

Growth, removals, and mortality are the 
principal elements of change affecting the 
inventory of growing stock. Gross growth includes 
five components: 1) survivor growth-the net 
volume increase in growing stock trees surviving 
from the beginning of the period to the end, 2) 
ingrowth-the net volume of trees a t  the time they 
grew into growing stock status during the period, 3) 
growth on ingrowth-the net volume increase on 
trees after growing into growing stock status during 
the period, 4) growth on removals-the net volume 
increase on growing stock trees that were cut during 
the period, and 5 )  growth on mortality-the net 
volume increase on trees before death occurred 
during the period. Net growth is gross growth 
minus the volume lost due to mortality during the 
period. 

Some changes in the compilation procedure may 
affect comparisons between surveys. For this 
survey, removals were estimated from plot data 
rather than from the canvass of forest industry. The 
industry canvass only covered a single year, and 
was often not representative of the average removal 
rate. All three major components of change are now 
reported as  periodic averages for the entire survey 

- 6 63 10 12 14 16 I8 20 22 2 4  26 2 8  

DIAMETER C L A S S  

Figure 8.-lfardwood growing stuck by diameter class, 1971 
and 1980. 

period, mak ing  comparisons a m o n g  t h e  
components valid, The method for estimating 
growth components was also modified, and the 
method for expanding remeasurement plot growth 
estimates was based on survey unit averages to 
increase accuracy ad the county level. Finally, the 
methods and criteria for assessing cause of death 
were improved. 

Current estimates show that annual growth has 
stabilized a t  511 million cubic feet or 40 cubic feet 
per acre. Annual sawtimber growth increased by 20 
percent to 1.7 billion board feet as  sawtimber trees 
became more common. 

Since 1971, the growing stock inventory has 
increased a t  an  annual rate of 298 million cubic feet 
a s  growth exceeds removals by a large margin 
(table V). The highest margin was in the Eastern 
region where the growth to removals ratio was 4 to 
1. The lowest ratio was recorded in the West. 
Hardwoods accounted for most of the excess growth 
over removals, and no common species was 
removed a t  a rate faster than growth. 

Growth to removal ratios were the highest on 
National Forest lands, exceeding 10 to 1 for 
hardwoods. Removals on other public and forest 
industry lands were closest to the annual growth. 
Removal rates on farmer-owned land were nearly 
identical to rates on other non-industrial private 
lands. Statewide, the large excess of growth over 
removals indicates that the timber harvest could be 
greatly increased while sustaining current annual 
volume increment. 

Mortality accounted for a loss of 52 million cubic 
feet of growing stock, equal to one-fourth of 
removals. The volume loss due to mortality was 
caused principally by various diseases. Weather 
damage was responsible for more sawtimber 
volume loss than disease. Insects caused the most 
cubic volume loss among softwoods. The principal 
cause of mortality of saplings and seedlings was 
suppression. 

i 

Forest Productivity i 

The average commercial forest acre in Tennessee 
can produce a net annual growth of 76 cubic feet 
(table VI), an increase of about 5 cubic feet since the 
last survey. Stand development and a changing 
forest land base have caused this change. The 
highest potential productivity is in the Western 
region, where the survey showed a high incidence of 
agricultural land reverting to forest. b o n g  
ownership categories, National Forest land has less 
growth potential than Tennessee's private forest 
land due to poorer average site quality (table VII). 

A comparison of net growth with potential 
productivity shows that Tennessee's commercial 



Tennessee$ pulpwood removals have increased in recent years. 

Tablev.-Periodic annual components of change in the volume of growzng stock on com- 
mercial forest land, by resource region and softwood and hardwood, 1971-1980" 

Resource region and Gross Net Net 
species group growth Mortality growth Removals change 

West: 
Softwood 
Hardwood 

Total 

West Central: 
Softwood 
Hardwood 

Total 

Central: 
Softwood 
Hardwood 

Total 

Plateau: 
Softwood 
Hardwood 

Total 

East: 
Softwood 
Hardwood 

Total 

All regions: 
Softwood 
Hardwood 

Total 
- -  - - 

Totals may not add due to rounding 



forest land is producing a t  about half of potential. 
Potential productivity is based on fully stocked, 
natural stands of appropriate species for the site. 
Tree growth in the Eastern region is closest to 
potential. Among owners, growth in the National 
Forest averages 72 percent of potential, while 
growth on privately-owned lands averages about; 
half of potential. 

Timber Availability 

Forest service inventory statistics are estimates 
of the physical timber resource without regard for 
its availability for harvest or other use. Often, users 
of these statistics find that the estimates overstate 
the actual amount and quality of available wood. 
The Hardwood Research Council has found that 
timber buyers are often unable to purchase 
standing timber because 1) the owner is unwilling to 
sell, or 2) the timber is not physically or 
economically available (Lee 1980). In order to 
estimate the amount of timber actually available, 
the reported inventory statistics should be 
modified. Resource analysts in the Southeastern 
Forest Experiment Station have developed a 
screening approach whieh sequentially discounts 
the reported inventory statistics using selected 
limiting factors (Knight 1980). Other sources must 
be consulted for information about owner 
willingness to sell timber, market conditions, and 
other economic factors which would influence 
timber availability in a particular timbershed. 

Tennessee's commerciaf forest l and  i s  
characterized by a variety of stand and site 
conditions. Tables VZTT and EX show forest area by 
various volume classes whieh can be used to derive 

availability factors. For example, 55 percent of the 
area of Poblolly-shortleaf pine type has less than 
3,000 board feet of sawtimber per acre. Tract size is 
reported in table X, and slope in table XI. Tract size 
does not necessarily indicate ownership size, which 
is likely to be more fragmented. These tables show 
that, for example, 13 percent of all land classed 
loblolly-shortleaf type is in tracts less than 50 acres 
in size. Likewise, 13 percent of all loblolly-shortleaf 
type commercial forest land is found on slopes 
greater than 33 percent, 

Ownership limits timber availability because of 
the diverse individual objectives for owning land. A 
study of Kentucky landowners estimated that 62 
percent of non-industrial private commercial forest 
land was available for harvesting (Birch and 
Powell 1978), and a steady done in central Tennessee 
showed that 58.6 percent of these lands were 
available (Wells 1977). Further analysis of the 
Tennessee data showed that, among non-industrial 
private owners, urban-resident "abs~?ntee" owners 
were less willing to sell timber than rural-resident 
owners (Wiggins 1977). This group division roughly 
corresponds to Forest Service "'miscellaneous 
private" and "farmer" groups. These studies 
suggest that, statewide, about 60 percent of all non- 
inudstrial private commercial forest land could 
currently be available for harvest under favorable 
market conditions, subject to all of the other 
availability constraints. 

A particular timbershed study would necessarily 
involve a certain harvesting technology and 
combination of limiting factors. It  is important to 
remember that, when combining several different 
factors, the same acreage may be discounted for 
more than one reason. 

Table tq.-Periodic annual net growth and potential productivity' of  commercial forest land 
by resource region, 1971-1980 

Resource Potential Net Growth as percent 
region productivity growth s f  potential 

West 
West Central 
Central 
Plateau 
East 

---------------- cubic feet per acre per yeas--------------- percent 

Ail regions '76 40 53 

%ased on site class. 



Table VII.-Period~c annual net growth andpotentialproduetiuityl of commercial forest Land 
by ownership class, f 972-1980 

Ownership Potential Net Growth as  percent 
class productivity growth of potential 

----------..----- cubic feetper acre per year--------------- percent 

National forest 
Other public 
Forest industry 
Farmer 
Miscellaneous private 

All owners 
- 

jBased on site class. 

Table VIII.-Area of  eommerciat forest Land by forest type and sawtimber uolume class, 1980 

Stand-volume per acre (board feet)I 

Forest 
type 

More than 
All classes 0- 1000 1000-2000 2000-3000 3000-5000 5000 

White pine 
Loblolly-shortleaf 
Oak-pine 
Cedar 
Oak-hickory 
Oak-gum-cypress 
Earn-ash-cottonwood 
Maple-beech-birch 

A11 types 12,879.0 3,823.3 2,404.3 1,611.7 2,447.8 2,591.9 

'Pnternationaf 1/4-inch rule. 

Table fX.-Area of commercial forest land by forest type and growing stsek uolurne, 1980 
- -. 

Stand-volume per acre (cubic feet) 

Forest 
type All classes 

More than 
2000 

White pine 
hblolliy-shortleaf 
Oak-pine 
Cedar 
Oak-hickory 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

............................................................ thousand acres ............................................................ 

All types 12,879.0 2,048.6 3,592.5 3,513.9 2,143.5 1,580.5 



Table X.-Area of  commercial forest land by forest type and size of forest tract, 1980 

Size of forest tract (acres) 

Forest More than 
type All-classes 1-10 10-50 50-100 100-500 500-2500 2500-5000 5000 

-----------------------------------+---------------------------------------.-------- thousand acres ---- - --------- --- -----------------------------------------------------+------------- 

White pine 10.8 
Loblolly -shortleaf 1,058.3 
Oak-pine 1,007.6 
Cedar 651.3 
Oak-hickory 9,312.6 
Oak-gum-cypress 679.1 
Elm-ash-cottonwood 99.2 
Maplebeech-birch 59.5 

All types 12,879.0 390.3 1,148.7 1,592.3 3,477.9 3,558.6 1,775.5 935.7 

TIMBER MANAGEMENT 
OPPORTUNITIES 

Much of Tennessee's commercial forest land has  
the potential for producing timber above current 
levels. Landowners often do not include timber 
production a s  a management objective, or if so, they 
are unwilling or unable to invest in long-term 
timber management. A commonly applied practice 
is to harvest timber a s  it matures, without regard for 
regeneration or future cutting. The residual stand is 
often poorly stocked with a high percentage of cull 
trees. Many landowners could greatly improve 
prospects for future timber harvests by applying 
sound forestry practices to their woodlands. 

Current  Forest Condition 

Despite a n  increasing volume inventory, 
Tennessee's commercial forest land is producing 
timber a t  only about half of its potential. Low 
productivity occurs when stocking is less than 
optimal. More than 2.6 million acres, 20 percent of 
all commercial forest land, are understocked5 with 
growing stock trees, a 700 thousand acre increase 
since the last survey. When rough and rotten trees 
are included in stocking, only 100 thousand acres 
are understocked. For better timber production, 
increased stocking on all 2.6 million understocked 
acres would be desirable, mainly by replacing rough 
and rotten trees with growing stock. 

About 1.3 million acres are overstocked%ith live 

;Less than 60 percent stocked. 
Wore than 133 percent stocked. 

trees. This area is reduced to 300 thousand acres 
when only growing stock trees are included, 
indicating that cull trees are competing with grow- 
ing stock trees for growing space on one million 
acres of overstocked commercial forest land. Cost- 
effective stand improvement measures are needed 
on these overstocked acres. 

Site occupancy by cull trees is a growing problem 
in Tennessee (table XTI). Stahwide, 26 percent of the 
basal area is in rough and rotten trees, mostly 
hardwoods in the seedling, sapling, and sawtimber 
size classes. There was a slight quality decrease 
between surveys which was most pronounced 
among small hardwood trees. This suggests that  
hardwood s t ands  a re  not being properly 
regenerated after harvest, and forebodes hardwood 
quality decreases in the future. 

Pine Stands 

Most artificial regeneration in Tennessee is done 
with pines, although planting techniques for 
hardwoods such a s  yellow-poplar have proven 
successfuii (Russell 1997). Although Tennessee is 
north of the natural range of loblolly pine, the 
species is planted successfully on favorable sites 
throughout the state. Loblolly pine is a favorite for 
planting because of fast growth; however, ice 
damage and desiccation in some regions of the 
Plateau or Highland Rim increase the risk of dam- 
age to sawtimber. 

The most persistent problem with growing pines 
is control of hardwood competition. The southern 
pine type occupies more than one million acres in 
Tennessee; 28 percent of the total basal area on this 
acreage is occupied by hardwoods. Hardwood 
control is  often expensive, but opportunities for 



increasing softwood timber production in 
Tennessee are good. 

Another common pine problem in the South is 
failure to regenerate pine stands after harvest, 
Deefining numbers of small soRwoco9-l trees is often 
cited as evidence of lack of pine regeneration; 
however, other causes sf small tree decline include 
mcrvtaiiity among suppressed trees, more intensive 
stand management, and declines in reversions. 
Tennessee data show declining numbers of small 
dive trees ifor both hardwoods and softwoods, and a 
slight relative decline in the basal area of softwmd 
seedlings and saplings versus hardwood seedlings 
and saplings, Since natural pine regeneration is 

unreliable for most 06 Tennessee, planting is often 
required to ensure that a stand will contain 
adequate pine stocking, 

Hardwoods dominate Tennessee's forests, with 
72 percent o f  the csmmereiaf forest land typed oak- 
hickory and another 5 percent typed oak-gum- 
cypress. Bast harvesting practices have left 
hardwood stands with a large component of  cull 
trees, 28 percent of the basal area in the oak-hickory 
type. The most common hardwood management 
problem involves controlling these undesirable cull 

Table XI,-Area of commercial' forest k n d  by forest type and slope class, 1980 

Slope class (percent) 

Forest More than 
type AI1 classes 0-5 6-10 11-20 21-33 34-50 50 

White pine 
hblolly-shortleaf 
Oak-pine 
Cedar 
Oak-hickory 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

All types 12,879.0 3,295.6 2,333.5 2,756.1 2,121.2 1,510.7 858.9 

Table XT1.-Average basal area per acre of  Eiue trees by class of timber, 1971 and 1981)' 

Tree class 1980 Tree class 1971 

Species group Growing Rough Growing Hough 
and size class All trees stock and rotten All trees stock and rotten 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------ square feetper acre -------------------------.-------------------------------*------------------- 

Softwoods: 
Sapling and seedling 2.6 2.3 0.4 3.0 2.8 0.3 
Poletimber 4.7 4.4 0.4 4.5 3.3 0.3 
Sawtimber 5.6 5.1 0.4 4.1 3.8 0.2 

All 8oRwoods 12.9 11.8 1.2 11.6 10.9 0.8 

Hardwoods: 
Sapling and seedling 18.4 11.3 7.1 20.1 14.1 5.9 
Poletimber 26.5 20.5 5.9 24.8 19.6 5.1 
Sawtimber 30.3 21.4 8.9 24.5 17.5 7.1 

All hardwoods 75.2 53.2 21.9 69.4 51.2 18.1 

Ail trees 88.1 65.0 23.1 81.0 62.1 18.8 

!Totals may not add due to rounding. 
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Poor harvesting practices leave a residual stand of  suppressed cull trees uhieh will not contribute to future 
growing stock. 

trees. Since remedies can be costly, most situations 
require a careful appraisal of timber management 
a1 ternatives. 

Management for natural hardwood regeneration 
is possible on many upland sites. Planting of 
yellow-poplar, cottonwood, and other hardwood 
species is practical but not widely practiced. Uellow- 
poplar is fast-growing and resembles pine in quality 
and general utility, providing opportunities for 
substituting this hardwood for traditional softwood 
products such a s  plywood veneer or pulp. 

Mixed Pine-Hardwood Stands 

The third major forest type found in Tennessee is 
the oak-pine type which occupies one million acres 
of commercial forest land. Most of the cedar type 
also falls under this broad type class. In the average 
oak-pine forest, pines account for 38 percent of the 
basal area, and cull hardwoods account for 18 
percent. Natural stand development will eventually 
favor the hardwoods. Treatments to control cull 
hardwoods would benefit all future crop trees; 
however, stands with a very large component of 
low-quality hardwoods would be more productive if 

harvested and regenerated to pine, or mixed pine- 
hardwood as a %ow-cost option (Sims et. al. 1981)- 
Management for hardwoods is often appropriate an 
better sites with good stocking of valuable species. 

RESOURCE OUTLOOK 

Tennessee's commercial forest land base should 
gradually decline in the years ahead. Although 
land use will continue to shift between agriculture 
and forest, nsn-agricultural land eleta~ng, which 
accompanies population growth and urban 
development, will remove land from production for 
long periods of time. If past trends continue, 
farmers will lose more forest land to forest industry 
and miscellaneous private owners. Changes in 
ownersh ip  objectives m a y  affect t imber  
availability. 

Changes in composition and structure of 
commercial. forests will affect timber volume and 
quality for many years. As Tennessee forests 
mature, the basal area occupied by large trees is 
increasing while numbers of small trees decline. 



Young poletimber stands with a high percentage of  cull trees 
would benefit greatly from Timber Stand Improvement 
operations. 

Middle or poletimber size classes should begin to 
decline with reduced ingrowth from smaller 
diameter classes. In the absence of intensified 
management, maturing oak-pine forests will shift 
to oak-hickory type, causing a reduction in the 
relative softwood to hardwood basal area. 

Softwoods are more intensively managed, and 
their share of growing stock volume will increase 
despite declining basal area composition. Many 
young softwoods and hardwoods are entering a 
period of rapid volume growth. Without sharply 
increased utilization, standing volumes will 
continue to increase rapidly. Hardwood quality will 
decline if harvesting practices continue to remove 
better trees and leave culls and suppressed trees. 
Quality decreases in hardwood regeneration also 
foretell growing stock decreases in the absence of 
increased management efforts. 

These changes are likely under current timber 
management and harvest levels. Utilization is  well 
below growth, however, and increasing stand 
volumes could attract forest industries and promote 
better forest management. 
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Survey Medhode 

The data on forest acreage and d-imber volume 
were secured by a sampling method involving a 
forest-nonforest classification on aerial photo- 
graphs and on-the-ground measurements of trees a t  
sample locations. The sample locations were a t  the 
intersections of a grid of lines spaced 3 miles apart. 
In Tennessee, 123,5f 6 photographic dassifieations 
were made and 6,941 ground sample locations were 
visited. 

The initial estimates of forest area that were 
obtained with the aerial photographs were adjusted 
on the basis of the ground check. 

A cluster of 10 variable-radius plots was installed 
a t  each ground sample location. Each sample tree 
on the variable-radius plots represented 3.75 square 
feet of basal area per acre. Trees less than 5.0 inches 
in diameter were tallied on fixed-radius plots 
around the plot centers. Together, these samples 
provided most of the information for the new 
inventory. 

The plots established by the p ~ o r  survey were 
measured to determine the elements of change and 
were the basis for estimating growth, mortality, 
removals, and changes in land use. 

Reliability sf the Dada 

Reliability of the estimates may be affected by 
two types of errors. The first stelns from the use of a 
sample to estimate the whole and from variability 
of the items being sampled. This is termed sampling 
error; it is susceptible to a mathematical evaluation 
of the probability of error. The second type - often 
referred to as  reporting or estimating error - 
derives from mistakes in measurement, judgment, 
or recording and from limitations of method or 
equipment. Its effects cannot be appraised 
mathematically, but the Renewable Resources 
Research Unit attempts to hold it to a minimum by 
proper training, good supervision, and emphasis on 
careful work. 

Statistical analysis of the data indicates a 
sampling error of plus or minus 0.3 percent for the 
estimate of total commercial forest area, 1.5 percent 
for total cubic volume, and 2.3 percent far total 
board-foot volume. As these totals are broken down 
by forest type, species, tree diameter, and other 
subdivisions, the possibility of error increases and 
is greatest for the spallest items. The order of this 
increase is suggested in the following tabulation 
which shows the sampling error to which the timber 
volume and area estimates are liable, two chances 
out of three: 



Sampling errors for commercial forest area,grou.ing-stock and sawtimber volumes, Tennessee, 
1980 

Commercial Sampling Cubic Sampling Board-foot Sampling 
forest area error" volume2 error" volumed error1 

thousand 
acres 

million 
x b i c  feet percent 

million 
board-feet percent 

'By random sampling formula. 
'Growing-stock volume on commercial forest Innd. 
!Sawtimber volume on commercial forest land. 

The sampling error to which the estimates of 
growth, mortality, and removals are liable, on a 
probability of two chances out of three, are: 

Periodic arttzual growth and tim her removals sampling error, Tennessee, 1971-1980 

Periodic annual growth Periodic annual removals 

Cubic Sampling Board-feet Sampling 
voiume error volun~e error 

mtflzon rntllzon 
cubic fw t  prrcrlnt board feet percent 

509.5 2.2 1708.1 2.8 
261.7 3.0 1492.5 3.0 
94.2 5.1) 531.3 5.0 
Z4.6 10.0 133.3 1 0.Q 
,5.9 20.0 33.6 20.0 

Cubic Sampling Board-feet Sampling 
volume errori volume error 

milliun million 
cubic feet percent cubic feet percent 
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with sawtimber 'stocking a t  least equal to 
poletimber stocking. 

Poletimber Stands-Stands a t  least 16.7 percent 
stocked with growing-stock trees, half or more of 
this stocking in sawtimber or poletimber trees, and 
with poletimber stocking exceeding tha t  of 
sawtimber stocking. 

Sapling-seedling Stands-Stands a t  least 16,7 
percent stoeked with growing-stock trees, more than 
half of this stocking in saplings or seedlings. 

finstocked Areas--Commercial forest lands less 
than 16.7 percent stocked with growing-stock trees, 

Stocking 
Stocking is a measure of the extent to which the 

growth potential of the site is utilized by trees or 
preempted by vegetative cover. Stocking is 
determined by eomparing the stand density in 
terms of number of trees or basal area with a 
specified standard. Full stocking is assumed to 
range from 100 to 1133 percent of the stocking 
standard. The tabulation below shows the 
density standard in terms of trees per acre, by size 
class, required for h l l  stocking: 

Dbh Number of Dbh Number of 
(inches) trees (inches) trees 

Seedlings 
2 
4 
6 
8 

10 
12 
14 

Volume of Sawtimber-Net volume of the sawlog 
portion of live sawtimber trees in board feet of the 
International rule, lh inch kerf. 

lrolume of Growing Stock-Volume of sound 
wood in the bole of sawtimber and poletimber trees 
from stump to a minimum 4.0-inch top outside bark 
or to the point where the central stem breaks into 
limbs. 

b l a m e  of Ember-The volume of sound wood in 
the bole of growing stock, rough, rotten, and 
salvable dead trees 5.0 inches and larger in dbh 
from stump to a minimum 4.0-inch top outside bark, 
or to the point where the central stem breaks into 
limbs. 

Area Condition Class 
A classification of commercial forest land based 

upon stocking by desirable trees and other 
conditions affecting eurrent and prospective timber 
growth. 

Glass 10-Areas 100 percent or more stocked with 
desirable trees a d  not overstocked. 

Class 20-Areas 100 percent or more stocked with 
desirable trees and overstocked with all live trees. 

Class 30-Areas 60 to 100 percent stocked with 
desirable trees and with less than 30 percent of the 
area controlled by other trees, inhibiting 
vegetation, slash, or nonstockable conditions. 

Class 40-Areas 60 to 100 percent stocked with 
desirable trees and with 30 percent or more of the 
area controlled by other trees, or conditions that 
ordinarily prevent oeeupancy by desirable trees. 

Class 50-Areas less than 60 percent stocked with 
desirable trees, but with 100 percent or more 
stocking of growing-stock trees. 

Class 60-Areas less than 60 percent stocked with 
desirable trees, but with 60 to 100 percent stocking 
of growing-stock trees. 

Class 70-Areas less than 60 percent stocked with 
desirable trees and with less than 60 percent 
stocking of growing-stock trees. 

Miscellaneous Definitions 

Basal Area-The area in square feet of the cross 
section a t  breast height of a single tree or of all the 
trees in a stand, usually expressed as square feet per 
acre. 

Dbh (Diameter Breast High)-Tree diameter in 
inches, outside bark, measured a t  4l/z feet above 
ground. 

Diameter Classes-The 2-inch diameter classes 
extend from 1.0 inch below to 0.9 inch above the 
stated midpoint. Thus, the 12-inch class includes 
trees 11.0 inches through 12.9 inches dbh. 

Site Classes-A classification of forest land in 
terms of inherent capacity to grow crops of 
industrial wood. 

Log Grades-A classification of logs based on 
external characteristics a s  indicators of quality or 
value. 

Gross Growth-Annual increase in net volume of 
trees in the absence of cutting and mortality. 

Net Annual Growth-The periodic annual 
increase in volume of a specified size class. 
Components of net annual growth include the 
average increment in net volume of trees a t  the 
beginning of the period surviving to its end plus the 
volume of trees reaching the size class during the 
period minus the volume of trees that died during 
the period minus the net volume of trees that 
become rough or rotten during the period. 

Mortality-Number or sound-wood volume of live 
trees dying from natural causes during a specified 
period. 

Timber Removals-The net volume of growing- 
stock trees removed from the inventory by 
harvesting or cultural operations such as  timber- 
stand improvement, land clearing, or changes in 
land use. 



Species List 
Commercial Species hackberry 

flowering 
dogwood 

common 

occidvntatis 

florida Common. name Species Genus 

balsam fir balsarnea var. Abies 
balsa rrztra 

E'raser fir fraseri 
Atlantic Chamaecy- 

white-cedar t h ~ ~ o l d e s  pa ris 
southern redcedar silicola Juniperus 
eastern redcedar virginiarza 
black spruce mariana Picea 
red spruce rubens 
sand pine clausa P '  trzus 
shortleaf pine echinata 
slash pine elliottii 
spruce pine gla bra 
longleaf pine palustris 
ponderosa pine porzderosa 
Table Mountain 

persrmrnon 
American beech 
white ash 
black ash 
green ash 
pumpkin ash 
blue ash 
water locust 
honey locust 
Kentucky 

coffeetree 
Mountain 

silverbell 
American holly 
butternut 
black walnut 
sweetgum 

ntgra 
perzrtsyl~larzica 
profttnda 
gradra rzgulata 
a y ua tica 
trican t h us 

Gymrzo- 
cladus dioicus 

carolirza 
opaca 
c.inc.rt.a 
r2 lgra 
stryaciflua 

p ~ n e  purzgens 
pitch pine rigida 
pond pine serotina 
eastern white pine strobus 
loblolly pine taeda 
Virginia pine uirginiana 
baldcypress distichum var. 

distichum 
pondcypress distichurn var. 

nutans 
northern 

white-cedar occidentalia 
eastern hemlock canadensis 
Carolina hemlock caroliniana 
Florida maple barbatum 
boxelder rtegurzdo 
black maple nigrum 
red maple rubrum var. 

rubrum 
silver maple saccharinum 
sugar maple saccharum 
Ohio buckeye glabra 
yellow buckeye octandra 
yellow birch allegit anivnsis 
sweet birch lenta 
river birch n igra 
gray birch popu lifolia 
hickory s P - 
water hickory aquatic0 
pecan illinoensis 
American 

chestnut dentata 
Ashe chinkapir~ purnila var. ashei 
catalpa SP- 
sugarberry laevigata 

Liquidam- 
bar 

Liriodt~rz- 
drorz 

n.laclura 
Magnolia 

yellow-poplar tulipifera 

Osage-orange 
cucum bertree 
southern 

magnolia 
sweetbay 
red mulberry 
water tupelo 
Ogeechee tupelo 
black tupelo, 

blackgum 
swamp tupelo 

grarzdiflora 
virgin ia rza 
rubra 
a q uatica 
ogec h e 
sylvatica var. 

sylvatica 
sylriatica var. 

biflora 
borbonia 

Th uja 
Tsuga 

Acer 

Pt.rsc.a 

Platarzus 
Populus 
Prunus 
Quvrcus 

redbay 
American 

sycamore 
cottonwood 
black cherry 
white oak 
swamp white oak 
scarlet oak 
Durand oak 
southern red oak 
cherrybark oak 

occiderzta lis 
s P* 
serotina 
a lba 
bicolor 
coccirt ea 
durandii 
fa lea fa  
falca ta var. 

pagodaefolia 
i m  bricaria 
laurifolia 
lyrata 
macrocarpa 

Aesculus 

Betula 

Carya 

shingle oak 
laurel oak 
overcup oak 
bur oak 
swamp chestnut 

oak 

Castanea 

Catalpa 
Celtis michauxii 



chinkapin oak 
water oak 
nuttall oak 
pin oak 
wiiiow saki 
chestnut oak 
northern red oak 
shumard oak 
post oak 

Delta post oak 

black oak 
black locust 
willow 
Sassafras 
American 

basswood 
white basswood 
winged elm 
American elm 
cedar elm 
Siberian elm 
slippery elm 
September elm 
rock elm 

rn uekz /en hergii 
nigra 
n ts ttalbii 
pa lust ris 
phellvs 
prirzets 
rlr bra 
shurnardii 
stcllada Val- ,  

stellata 
stvllata var. 
messissl'ppiensis 

uc-jlutina 
psc>udoucacta Ro hirzia 
S Y .  sa: lix 
mlbidurz Sassafras 

amerkcarza 
crassifolia 
pumiilila 
ru bra 
scvotina 
thomassic 

Moraeommercial Species 

Common name Species 

buckeye sp. 
ailanthus, tree- 

~>f-heaven altissin~a 
chittamrvood, 

gum bulxeiia SF. 
chil~drapin SP - 

eastern redbud ca tt adetzsis 
hawthorn s p. 
bigleaf magnolia nza crop h ylJa 
apple sp. 
white mulberry alha 
eastern1 hophorn- 

beam, ironvt7ood ~jirgirzia rza 
sourwood arhorcllln 

plums, cherries 
turkey oak 
blackJack oak 
live oak 
bluejack oak 
sparkleberry 
bluebeech, Amer- 

ican hornbeam 
chinaberry 
~iater-elm 
smoketree 
mesquite 

Genus 

Ostrya 
Oxyderz- 
drum 

Prunus 
Quercus 
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'Fable 1.-Area by  iarzd classes, Tennessee, 1980 

Idand class Area 

Forest 
CommePc~al 
Prciductive-reserved 
Ileferred timberland 
Cnproductive 

'I'i~tal forest 1:J1,30H.ej 

Nor1 forest 
Cropland 
Other2 

All land 26,350.1 

Census of Agriculture. 
'Includes pasture a n d  rangti, rnciustrial a n d  urban areit, other 
nonforest land < ~ n d  6h,769 acres,  classed a s  water by Forest 
Survey Stancflrrds, hut defined by the  Hurti;lu o f t h e  ('ensus a s  
1;tdd. 
United States Hure;\u of' the Census.  

Table 2.-Area of cornnteroral forest land by ou rzrrshrp classes, 
Tt>nnessee, 1980 

Ownership class Area 

Pubirc: 
Sa t iona i  forest 
Other federal 
S ta te  
County a n d  murlictpai 

Ttttal public 

thousand acres 

Private: 
Forest industry 
Farmer 
Miscellaneous p r~va tu :  

Individual 
C'ctrpor;ite 

Total private 11,719.2 

All ownerships 12,879.0 

Not ~nc lud ing  25 thous;\nd acres of farmer-ownecf and m~sce i -  
luneous private lands  leased to f'orest industry.  

Table 3.-Area of con?rncrclal forvst land by s fand slzc7 and arc-tz~~rship classcjs, Ti~rtncsst~t~, I980 

A11 National Other Forest Misc. 
S tand size class o w n e r s h ~ p s  forest public industry Farmer  private 

- 

Sawttmber 4,923.6 235.2 298.5 :EIH.l 1.74ij.6 2,22,5.2 
Poletimber 5,229.6 203. 1 1717.9 t'iO0.6 1.887.4 2,460.0 
Sapling and  seedling 2,672.2 H9.H 119.7 :32 4 .  I ~100.7 1 %2:{7.9 
Nonstocked areas  3,J 6 6.1 6.5 16. f 2-1.6 

All classes 12,H79.0 L57.2 602.6 1,222.h i5?-i 4b. 1 c5.94fi . I  

S tand \ iiiume Ail Nat iona l  Other I"or~s t  MIS( 
per acre clwnershlps f<irt'ht pubirc* rnciustry Farmer- pr tva t t  

I,ess than 1,500 fhnt c5.iiWl.h 1&3.9 17,; 6 534.7 1,82&7.6 2 ,  4 1 1.0 
S.500 tct 3,OOti f%m g5, 19?.:3 2tX3.9 255.4 4,54 7 1 ,X<TT, H 2, 4:bI.l 
More than 5,riOO fbm 23t59i .9 213.4 171.6 a":i:i.=i 866.7 1.100.2 

- - - 7  Ail classes 12.879.0 ,I,> l.2 Ci0Z.G I , z t ~ . n  4 . 5 4 ~  I 5 , i )  IX.A 

International /i-irtch rule. 



Table 5.-Ama of commercial forest land by stocking class for liue tree stand colllponents, Tennessee, 1980 

Stocking classified in terms of 

Gro~ng- s tock  trees 
Stocking All Rough and Inhibiting 

percentage trees Total Desirable Acceptable rotten trees vegetation 

--. 

160 or more 
150 to 160 
140 to 150 
130 to 140 
120 to 130 
110 to 120 
100 to 110 
90 to 100 
80 to 90 
70 to 80 
60 to 70 
50 to 60 
40 to 50 
30 to 40 
20 to 30 
10 to 20 
Less than 10 

All areas 12,879.0 12,879.0 12,879.0 12,879.0 12,879.0 12,879.0 

Table 6.-Area of commercial forest Land by area-condition and ownership classes, Tennessee, 1980 

Area-condition All National Other Forest Miscellaneous 
class ownerships forest public industry Farmer private 

All classes 12,879.0 557.2 602.6 1,222.8 4,548.1 5,948.3 

Table 7.-Area of commercial forest land by site and ownership classes, Tennessee, 1980 

All National Other Forest Misc. 
Site class ownerships forest public industry Farmer private 

......................................................... thousand acres ---.---.--------7.-------------------------------------- 

165 ft3 or more 216.8 5.5 12.8 24.6 90.0 84.0 
120 to 165 ft3 717.1 10.0 35.0 57.3 271.4 343.4 
85 to 120 ft3 3,119.7 96.7 191.2 285.8 1,250.6 1,295.4 
50 to 85 ft" 6,285.9 298.9 248.1 598.0 2,156.1 2,984.8 
k s s  than 50 ft3 2,539.5 146.1 115.5 257.1 780.0 1,240.8 

All classes 12,879.0 557.2 602.6 1,222.8 4,548.1 5,948.3 



Table 8.-Area o f  commercial forest land by forest types and ownership classes, Tennessee, 1980 

All National Other Forest Misc. 
ownerships forest public industry Farmer p ~ v a t e  

White pine 
Lobloll y-shortleaf 
Oak-pine 
Cedar 
Oak-hickory 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

......................................................... thousand acres ......................................................... 

All types 12,879.0 557.2 602.6 1,222.8 4,548.1 5,948.3 

Table 9,-Area o f  noncommercial forest land by forest types, 
Tennessee, 1980 

Productive Unpro- 
All reserved ductive 

Type areas areas areas 

------------------- thousan$ acres ------------------- 

Spruce-fir 20.9 20.9 . . ~ 

White-pine '74.8 74.8 . . .  
LobIoHly-shortleaf pine 15.6 f 5.6 . . .  
Oak-pine 60.1 60. P . . . 
Oak hickory 213.5 208.3 5.2 
Maple-beech-bid 44-6 44.6 . . . 

All types 429.5 4243 5.2 



Table 10.-Number of growing-stock trees on commercial forest land by  species and diameter classes, Tennessee, 1980 

Diameter class (inches at  breast height) 

All 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0 and 
Species elassee 6.9 8.9 10-9 12.9 14.9 16.9 18.9 20.9 28.9 larger 

Softwood: 
Shortleaf pine 
Lobloly pine 
Virginia pine 
Pitch pine 
Table mountain pine 
White pine 
Redcedar 
Hemlock 
Cypress 

.-------- thousand trees --------------. 

Total 

Hardwood: 
Select white oaki 
Select red oaksZ 
Other white oaks 
Other red oaks 
Water hickory 
Other hickories 
Sweetgum 
Tupelo and blackgum 
Hard maple 
Soft maple 
Beech 
At~h 
Boxelder 
Persimmon 
Cottonwood 
Basswood 
Yellow-poplar 
Black walnut 
Black cherry 
Willow 
Magnolia (Magnolia spp) 
American elm 
Other elms 
River birch 
Other birches 
Hackberry 
Black Iscuet 
Other locusts 
Sassafras 
Sycamore 
Dogwood 
H Q ~ ]  y 
Other hardwood 

Total 1,074,366 412,275 253,502 174,003 98,847 62,995 35,941 19,066 8,883 8,205 649 

AIX speciee 1,379,710 545,042 339,713 220,675 122,225 72,030 40,144 20,629 9,566 8,946 740 

"nclrrdes whitel swamp chestnut, swamp white, chirzkapin, Dusand, and bur oaks. 
"ncludea cherry bask, Shumard, and northern red oaks. 



Table 11.-Volume of timber on commercial forest land by class 
of timber and by softwoods and hardwood, Ten- 
nessee, 1980 

Class of timber All species Softwood Hardwood 

Sawtirnber trees: 
Saw-log portion 6,426.2 1,353.2 5,073.0 
Upper stern portion 1,292.5 179.9 1,112.6 

Total 7,718.7 1,533.1 6,185.6 

Poletimber trees 5,086.5 872.4 4,214.1 

All growing stock 12,805.2 2,405.5 10,399.7 

Rough trees 1,576.0 86.4 1,489.6 
Rotten trees 793.0 20.2 772.8 
Salvable dead trees 9.3 4.9 4.4 

All timber 15,183.5 2,517.0 12,666.5 

Table 12.-Vblume o f  growing stock and sawtimber on commercial forest land b y  ownership classes and by 
softwoods and hardwoods, Tennessee, 1980 

Growing stock Sawtimber 
Ownership 

class All species Softwood Hardwood All species Softwood Hardwood 

National forest 
Other public 
Forest industry 
Farmer 
Misc. private 

A11 ownerships 12,805.2 2,405.5 10,399.7 38,897.3 7,684.3 31,213.0 



Table 13.-Volume o f  growing stock on commercial firest land by species and diameter classes, Tennessee, 1980 

Diameter class (inches a t  breast height) 

All 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0- 
Species classes 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 larger 

Softwood: 
Shortleaf pine 
hblolfy pine 
Virginia pine 
Pitch pine 
Table-mountain pine 
White pine 
Redcedar 
Hemlock 
Cypress 

Total 

Hardwood 
Select white oaks1 
Select red oaks2 
Other white oaks 
Other red oaks 
Water hickory 
Other hickories 
Sweetgum 
Tupelo & bfackgum 
Hard maple 
Soft maple 
Beech 
Ash 
Boxelder 
Persimmon 
Cottonwood 
Basswood 
UeIIow poplar 
Blaek walnut 
Black cherry 
Willow 
Magnolia (Magnolia spp.) 
American elm 
Other elms 
River birch 
Other birches 
Hackberry 
Blaek locust 
Other locusts 
Sassafras 
Sycamore 
Dogwood 
Holly 
Other hardwoods 

Total 10,399-1; 1,014.0 1,432.8 1,767.3 1,633.8 1,473.3 1,145.2 '996.9 455.4 591.0 87.0 

AIX species 12,805.2 1,362.3 1,956.9 2,309.8 2,048.4 1,707.8 1,292.5 868,'i" 495.3 662.1 101.4 

"ncludes white, swamp chestnut, swamp white, ehinkapin, Dusand, and bur oaks. 
ZIneludes cherry bark, Shumard, and northern red oaks. 



Table 14.- diikumcr of sa rt tlnz ber tree.$ on eommerclal forclst lard  hy  spcJc.rt.s and dlarnett.r clizssc~s, lVc.tl nc)sser, 1980 

fhameter class (inches at breast hergbt) 

all 9.0- 1 i .(I- 13.0- 1.3.0- 17.0- 1~.ci- 2 1.0- ".ti- 
Spee~es  classes 10.9 12.9 11.9 16.9 1n.Y 20.9 28.9 larger 

Soft\vood: 
Shortleaf pme 
1,oblully pine 
Vrrginra pine 
Pitch pine 
Table-mountain plne 
White pine 
Red cedar 
Hemlock 
Cypress 

Hardwood: 
Select white oaks1 
Select red oaks' 
Other white oaks 
Other red oaks 
Water h~ckory 
Other hickories 
Sweetgum 
Tupelo & blackgum 
Hard mapie 
Soft maple 
Beech 
Ash 
Boxelder 
Persimmon 
Cottonwood 
Basswood 
Yellow poplar 
Black walnut  
Black cherry 
MJ-illow 
hlagnolia irWagnulia spp.1 
Amer~can elm 
Other elms 
River birch 
Other birches 
Hackberry 
Black locusts 
Other. locusts 
Sassafras 
Sycamr.tre 
Ilogwood 
E-lriily 
Other hardurc>ods 

Total 31,213.0 . . 6,960.0 7,200.1 6,080.5 49c369.6 275Xi?.$1 ,3,491.5 c->22, 1 

All species 38,897.3 2,:389.1 !4,03X.4 8,452.8 6,891.9 4,773.4 2,h20.5 :3,905.4 60,5 <5 
-- 

I~lcludes white, swamp chestnut. swamp white, chrnkapln, Ilurand, and bur oaks. 
'Includes cherry bark, Shurnarci, and northern red oaks. 



Table 15.-Volume of sawtimber on commercial forest land by species and log grade, Tennessee, 1980. 

Species All grades Grade 1 Grade 2 Grade 3 Grade 4 

Softwood 
Yellow pines 5,509.5 382.9 471.4 4,655.2 . . . . . . . 
Cypress 395.7 78.6 68.7 248.4 . . . . . . .  
Redcedar 951.8 270.7 65.3 615.8 . . . . . . .  
Other softwoods 827.3 27.9 74.4 725.0 . . . . . . . 

Total 

Hardwood: 
Select white and red oaks 
Other white and red oaks 
Hickory 
Yellow birch 
Hard maple 
Sweetgum 
Tupelo and blackgum 
Ash-walnut-black cherry 
Yellow-poplar 
Other hardwoods 

Total 

All species 38,897.3 4,413.1 5,687.5 20,962.9 7,833.8 

Table 16.-Periodic annual growth and remouals of growing 
stock on commercial forest land by species, Ten- 
nessee, 1971 - 19801 

Periodic Periodic 
Species annual growth annual removals 

Yellow pines 
White pine 
Cypress 
Other softwoods 

Total 

Select white and red oaks 
Other white and red oaks 
Hickory 
Hard maple 
Sweetgum 
Ash-walnut-black cherry 
Yellow poplar 
Tupelo and blackgum 
Other hardwoods 

Total 414.6 176.0 

All species 511.4 213.7 

Totals  may not add due to rounding. 



Table 17.-Periodic annual grouith and remouals o f  growing stock on  commercial forest land b y  ownership 
classes and b y  softwoods and hardwoods, Tennessee, 1971 -1980' 

-- 

Periodic annual  growth Periodic annual  removals 
Ownership 

class All species Softwood Hardwood All species Softwood Hardwood 

National forest 
Other public 
Forest industry 
Farmer 
Misc. private 

All ownerships 51 1.4 96.8 414.6 213.7 37.6 176.0 

Totals may not add due to rounding. 

'l'able 18.-Perrodzc annual gro~c th  and rc~mor~als o f  sau~trmbc~r on  commercial forest land b y  
spc~c~c.s, Terznc~ssc~t~, 1971 - 1980' 

Species 
I'eriodic 

annual  growth 
Periodic 

annual  removals 

...................................... hoard fPc>t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - m e - - - - -  

Yellow pines 287.9 95.5 
White pine 40.2 12.5 
Cypress 3.2 0.6 
Other softwoods 37.8 10.4 

'I'otnl :369.:i 119.0 

Select white and red oaks 
Other white a n d  red oaks 
Hickory 
Hard maple 
Sweetgum 
Ash, w;tinut a n d  black cherry 
Yellow poplar 
'I'upelo and blackgurn 
Other hardwoods 

'l'ot;tl 1 ,339.2 696.9 

Ail species l,"iOti.3 815.9 

'I'otals may not add due to rounding. 

Table 19.-Perrodic annua1grou)th and removals o f  sawtirn her on  commercial forest land b y  outnership classes 
and b y  softu*oods and harduloods, Tennessee, 1971-1980' 

Periodic annual  growth Periodic annual  removals 

Ownership class All species Softwood Hardwood All species Softwood Hardwood 

National forest 
Other public 
Forest industry 
Farmer 
Misc. private 

All ownerships 1,708.5 369.3 1,339.2 815.9 119.0 696.9 

:Totals may not add due to rounding 



Table 20,-Periodic annual mortality of growing stock and 
sawtimber on commerical forest land by species, 
Tennessee, 1971 -80' 

Species Growing stock Sawtimber 

Yeflow pine 
White pine 
Cypress 
Other softwoods 

million million 
cubic feet board feet 

Total 14.3 24.8 

Select white and red oaks 
Other white and red oaks 
Hickory 
Hard maple 
Sweetgurn 
Ash-walnut-black cherry 
Yellow poplar 
Tupelo and blackgum 
Other hardwoods 

Total 

All species 51.6 101.9 
- 

'Totals may not add due to rounding. 

Table 21.---Periodic annual mortality of growing stock and sawtimber on commercialforest land b~~ownership 
classes and by softwoods and hardwoods, Tennessee, 1971-1980" 

Growing stock Sawtimber 

Ownership class All species Softwood Hardwood All species Softwood Hardwood 

National .forest 
Other public 
Forest industry 
Farmer 
Misc. private 

All ownerships 51.6 14.3 37.4 101.9 24.8 77.0 

Totals  may not add due to rounding. 

Table 22.----Periodic annual mortality of growing stock and sawtimber on commercial forest land by causes 
and by sofiuoods and hardwoods, Tennessee, 1971-1980' 

Growing stock Sawtimber 

Cause of death All species Softwood Hardwood All species Softwood Hardwood 

Insects 
Disease 
Fire 
Beaver 
Weather 
Suppression 
Other 

All causes 

----*------------- million cubic feet---- 

'Totale may not add due to rounding. 
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