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FOREWORD

The USDA Forest Service, Southern Forest Experiment Station, Forest In-
ventory and Analysis Unit (SO-FIA) headquartered at Starkville, Mississippi,
conducts forest inventories covering the States of Alabama, Arkansas,
Louisiana, Mississippi, Oklahoma, Tennessee, and Texas and the territory of
Puerto Rico. :

The SO-FIA mission is to develop, analyze, and maintain forest resource in-
formation essential for the formulation of forest policies and programs.

The SO-FIA forest inventories are part of a nationwide effort originally
authorized by the McSweeney-McNary Act of 1928. More recent legislation per-
tinent to the SO-FIA mission includes the Forest and Rangeland Renewable
Resources Planning Act of 1974, the National Forest Management Act of 1976,
the Forest and Rangeland Renewable Resources Research Act of 1978, the
Forest Ecosystems and Atmospheric Pollution Research Act of 1988, and the
Forest Stewardship Act of 1990.

ACKNOWLEDGMENTS

The SO-FIA (Southern Forest Experiment Station, Forest Inventory and
Analysis Unit) gratefully acknowledges the cooperation and excellent assis-
tance provided by the Alabama Forestry Commission in. collecting field data.
Appreciation is also expressed for the cooperation of other public agencies,
forest industries, and private landowners in providing access to measurement
plots.

The following members of the SO-FIA field staff completed the field measure-
ments:

Jeffrey Allen Andy Hartsell Brenda Miller
Lief Anderson David Hattis Patti Mitschke
Dave Berens - Mary Bergkamp-Hattis Steve Overton
Steve Bergfield Derrick Heckman Mike Pond
Mark Burge Laurie Hogeboom Randy Prewitt
Thomas Carr Anthony Holland Lynn Rodrigue
Robert Clement Todd Hoopes Ray Rugg
Patrick Coddington Leonard Jimmie Jeff Seefeldt
Susan Crouch Lisa Kennedy Brian Slagle
John Davis Tim Kennedy Tim Slone
Tim Eling Mike Ladd Gary Sullivan
James Flue Robert Lewis Royal Tyler
Kenny Goins Jack London Val Urban
Ron Gropp Larry Mahler Julia Waller

Cover Photo: Advanced Very High Resolution Radiometer (AVHRR) image of Alabama.



CONTENTS

HIGHLIGHTS . ... . . e 1
INTRODUCTION . . ... et e e e e 2
CLIMATE, PHYSIOGRAPHY,ANDSOILS ................ 2
Climate ........ . . 4
Physiographyand Soils . ............ ... . ... ... . ... 4
PAST FOREST INVENTORIES .......................... 4
FORESTAREA .. ... ... ... . .. 7
Land-UseChange ........... ..ot iiiiiiinnnn.n. 7
Ownership ........ . i i i 8
Forest Type ... i 9
Plantations . ......... ... . i 13
Stand Size ......... . . . 16
STAND STRUCTURE ....... ... .. ... .. ... 18
Numberof Trees ............. i, 18
Basal Area ........ .. .. . 18
Stocking . ... i 19
BIOMASS AND SPECIES DISTRIBUTION ............... 21
INVENTORYVOLUME ......... ... ... ... . ... ... .... 25
Softwood . . ... 25
Hardwood . ....... ... . i 28
SAWTIMBER VOLUME ............................... 30
Species, Size,and Quality . ............................ 30
COMPONENTSOF CHANGE ........ ... ... .......... 36
Inventory Volume ........... ... ... ... ... ... ........ 36
Sawtimber Volume ........... ... ... ... .. .. ... . .... 39
DISTURBANCE . ...... ... . i 42
TIMBER TREATMENT OPPORTUNITIES ............... 45
TIMBER PRODUCTSOUTPUT .......... ..., 47
FOREST RESOURCE OUTLOOK ....................... 48
LITERATURECITED ........ ... ... ... . . . ... 49
APPENDIX . ... . e 51
Inventory Methods .............. ... ... ... ............ 52
Reliabilityof Data ............... ... ... ... .......... 53
Definitionof Terms ............ ... ... .. ... ... . ....... 54
Species List ........ .. . 57
Standard Tables ............ ... .. 59







Forest Resources of Alabama
William H. McWilliams

HIGHLIGHTS * Live-tree inventory volume totals 24.7 billion
cubic feet, a 5-percent increase. The current in-

Some important findings of the most recent forest ventory volume is the highest ever reported.
inventory of Alabama’s forest resources follow: * Inventory volume is 46 percent softwood and 54
» Alabama now has 21.9 million acres of timber- percent hardwood. The volume of live softwoods
land, more than ever recorded in the history of decreased by 4 percent because the inventory in-
the USDA Forest Service inventories. The State’s cludes extensive areas of premerchantable pine
timberland base is the third largest in the Na- stands. The volume of live hardwoods increased
tion. by 14 percent due to large increases in the

* The total area of timberland in pine and
hardwood forest types in Alabama has not
changed much since 1982, though changes in
their makeup have been significant. Natural pine
stands continued a long-term downward trend,
decreasing by 25 percent. The shortleaf pine
cover type experienced a 48-percent decrease.
Planted pine stands increased by 81 percent and
now comprise 46 percent of the pine-type timber-
land, or 3.4 million acres. An additional 1.0 mil-
lion acres of planted pine stands are currently
classified as oak-pine and hardwood forest types.
The increase in planted pine stands was most
dramatic on nonindustrial private land.

* Stand-table changes revealed some significant
decreases in the number of trees in the 8- to 12-
inch diameter classes for softwoods and in the 6-,
8-, and 12-inch range for hardwoods.

+ Stocking improved as the area of timberland
with full stocking increased by 21 percent, and
the area of overstocked timberland decreased by
38 percent. Stocking improvements were most
significant in hardwood stands of the Coastal
Plain regions. Also, the area of hardwood stands
dominated by cull trees decreased by 69 percent.

* Alabama’s timberland supports 839.9 million
tons of woody biomass (dry weight). Two-thirds of
the biomass is hardwood and one-third is
softwood. Total woody biomass has not changed
since 1982. Loblolly pine is the dominant species
in the State, with one-fifth of the total biomass. Loblolly pine growing on a moist site.

William H. McWilliams is a research forester at Forest Inventory and Analysis Unit, U.S. Department of Agriculture, Forest Service,
Northeastern Forest Experiment Station, Radnor, PA 19087. Research and data compilation for this publication were done by the author
while he was employed by the U.S. Department of Agriculture, Forest Service, Southern Forest Experiment Station, Starkville, MS 39759.

Opposite page: Lodge Falls at Desoto State Park (Alabama Department of Conservation and Natural Resources).




volume of trees 9.0 inches in diameter at breast
height (d.b.h.) and larger. There was a large
reduction in the volume of cull hardwoods in all
diameter classes.

For all species combined, net growth exceeds
removals by 8 percent. Net growth and removals
increased by 20 percent. The increase in net
growth reversed the downward trend that
developed between the 1972 and 1982 inven-
tories.

The net growth of softwoods increased by 2 per-
cent, reversing the 17-percent decrease that oc-
curred previously. After more than doubling be-
tween 1972 and 1982, softwood mortality
remained level. Softwood removals increased by
13 percent and exceeded growth by 12 percent.
Overcut conditions were most severe in central
counties. The net growth of softwoods should in-
crease further in the near-term future as premer-
chantable stands grow to merchantable size.
The net growth of hardwoods increased by half
and exceeded removals by 44 percent. Increased
demand for hardwoods caused hardwood
removals to increase by about one-third. The
relationship between hardwood growth and
removals was tight in counties adjacent to the
Tennessee-Tombigbee Waterway. Hardwood
mortality decreased by 10 percent.

Harvest activity was evident on 29 percent of
Alabama’s timberland (6.4 million acres). Clear-
cuts comprised 45 percent of the harvest activity,
and partial cuts were 55 percent. The area har-
vested on nonindustrial private land was up 36
percent.

Industrial timber products output totaled 1.2 bil-
lion cubic feet in 1989. Pulpwood contributed
over half of that total output. The softwood-to-
hardwood mix used in the manufacture of pulp
and paper was 59 to 41 in 1989, compared with
70 to 30 in 1982, Output of hardwood pulpwood
increased by 41 percent.

Changes in the character of Alabama’s forests
have accelerated over the past 8 years. Increases
in softwood inventory have stalled during a
period of conversion from older mature stands to
young stands but will likely recover over the next
5 to 10 years. The degree of recovery will depend
heavily on the amount of ingrowth from newly
established pine stands and future trends in
softwood removals. Hardwood inventory ex-
panded as general improvements in the stocking
of hardwood stands resulted from increased cut-
ting. The hardwood situation bears close
monitoring in the future because the resource is
changing very rapidly. If there is a single devel-
opment that underlies the findings of the 1990

forest inventory of Alabama, it is the willingness
of nonindustrial private owners to take an active
role in managing timberland to enhance output
of forest-related resources.

INTRODUCTION

This bulletin provides an analysis of the sixth forest
inventory of Alabama conducted by the USDA Forest
Service, Southern Forest Experiment Station, Forest
Inventory and Analysis Unit (SO-FIA). A brief anal-
ysis and tabular data have been published for each
forest inventory region (McWilliams and others
1990a, 1990k, 1990c, 1990d, 1990¢; McWilliams and
others 1991) (fig. 1), and county-level statistics have
been published for the State (Vissage and Miller
1991).

This analysis covers the current status of the
State’s forest resource and changes undergone since
earlier inventories. The overall objective of the SO-
FIA inventories has not changed since the process
began back in the 1930’s. Stated simply, the objective
is to quantify, assess, and make conclusions about the
State’s forests by examining area, volume, growth, re-
movals, and mortality so that policies can be formu-
lated for effective use and conservation of the
resource.

Some enhancements have been added to the
analysis over time. For example, a stronger emphasis
is now given to whole-forest conditions (not just the
growing-stock portion) and biomass. Other changes
include the ongoing evolution of SO-FIA definitions
and procedures. For consistency, all comparisons with
the results of the previous inventory undertaken in
1982 are based on recompiled data. Some of the
recompilation of 1982 data was completed after the
regional reports were published, and so analyses con-
tained in this report supersede previous analyses of
trends. Comparisons with results for inventories con-
ducted prior to 1982 use data that have been adjusted
to align with current standards as much as possible,
though some inconsistencies persist. Such inconsis-
tencies have either been avoided or noted where
relevant.

CLIMATE, PHYSIOGRAPHY, AND SOILS

Physical and climatic factors underlie the ecology,
productivity, and management of Alabama’s forests.
Alabama is characterized by variation in weather pat-
terns and a diverse mix of physiography and soil
types. A brief overview of the major elements that in-
fluence the development of forests in Alabama pro-
vides background for later discussion of current forest
conditions, trends, and the impact of man-induced
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Figure 1. — Forest inventory regions of Alabama.




change. For more indepth information, the reader is
referred to the excellent works of Hodgkins and others
(1976) and Zahner (1984) from which this section is
abstracted.

Climate

With the exception of a thin band of land in
southern Baldwin and Mobile counties with a sub-
tropical climate, Alabama lies wholly within the
warm-temperate zone. Climatic patterns are in-
fluenced by movement of tropical air masses originat-
ing over the Gulf of Mexico. The length of the growing
season, or the frost-free period, averages about 8
months. The growing season is about 1 month shorter
in the northern part of the State and more than a
month longer in Mobile. One useful index of forest
productivity is the amount of rainfall during the
period of highest water deficit (usually from June to
September). Summer rainfall increases significantly
from north to south, averaging 8 inches more rainfall
in the extreme south of the State than in the
northwest (Zahner 1984). Although relatively infre-
quent, the effects of glaze storms, hurricanes, and
drought impact forests in Alabama. During the
1980’s, severe droughts played an important role.

Physiography and Soils

Eight major forest habitat regions of Alabama have
been delineated by Hodgkins and others (1976), each
with somewhat distinet physiography and soils (fig.
2). The most notable physiographic feature is the Fall
Line that separates the Coastal Plain regions from
the Limestone Plateau (Highland Rim), Cumberland
Mountain Plateau, Great Appalachian Valley (Coosa
Valley), Blue Ridge-Talladega Mountain, and Pied-
mont regions. Regions above the Fall Line contain
diverse geologic formations, such as plateaus, bluffs,
ridges, and valleys. Elevations in the two plateau
regions average around 1,000 feet above sea level and
reach as high as 1,800 feet. The highest elevation in
the State is 2,400 feet atop Cheaha Mountain in the
Blue Ridge-Talledega Mountain region, which has
several mountains over 2,000 feet (Harper 1943).

Because of this diversity, soils and growing condi-
tions vary widely. Soil parent material includes lime-
stone, sandstone, shale, schist, chert, quartz, and
granite. Site quality depends on soil depth, slope posi-
tion, and aspect, with the best sites found on the lower
slopes and in the valleys. Pines and hardwoods are
found in pure and mixed stands. Hardwoods are more

common Lo Lhe north; especially north of the Ten-
nessee River. Pines occur more frequently and with
better development Lo the south where sites with

more favorable soils, more rainfall, and longer frost-
free periods are more common.

Alabama’s Coastal Plain consists of the Hilly Coas-
tal Plain, Middle Coastal Plain, and Flatlands Coastal
Plain. The Coastal Plain stretches as far north as the
Tennessee border but lies mostly to the south of 34° N.
latitude. This area covers the West-Central, South-
west-North, Southwest-South, and Southeast forest
inventory regions. The Hilly Coastal Plain includes
some rugged terrain to the north; however, most of
the region consists of moderate hills. A range from
loamy sand to clay loam soils that are acidie is com-
mon with medium to very high site quality for pines,
depending on topsoil depth and topographic position.

The Black Belt is an east-west belt through the mid-
dle of the Hilly Coastal Plain. This subsection has
alkaline soils formed from chalk deposits, which are
mostly unproductive for vigorous tree growth. To the
north of the Black Belt, pines and hardwoods are
found in varying concentrations, with pine more fre-
quent to the south.

To the south of the Black Belt are the Southern Red
Hills (Braun 1950), where pine stands become in-
creasingly common. Site productivity ranges from
medium to excellent for pine and from poor to good for
hardwoods. The best sites for hardwood development
occur on alluvial soils found along the many rivers
and streams of the region.

The Middle Coastal Plain lies to the south of the
Hilly Coastal Plain. The topography consists of rolling
hills and less relief than the Hilly Coastal Plain. Soils
typically contain more sand and/or loam. A major fea-
ture of the region is the concentration of highly
productive hardwood sites on alluvial soils of the
Mobile River Basin. The eastern part of the region
consists of the Wiregrass Plains subsection. To the
south of the Middle Coastal Plain is a small band of
Flatlands Coastal Plain that supports forests only on
the drier sites.

PAST FOREST INVENTORIES

The Forest Service initiated a comprehensive forest
inventory program in the South in 1931 (Eldredge
1934). The first inventory of Alabama’s forests was
completed in 1936 (Cruikshank 1940a, 1940b;
Eldredge 1938; Spillers 1939, 1940). At that time,
second growth forests were well advanced, making up
84 percent of the State’s timberland (table I). Roughly
half of the second growth timberland was estimated to
be of sawlog size (based on different criteria than the
current definition). Only 2.5 million acres of “old
growth” acreage was left, and most of it had under-
gone some cutting activity. Analysts raised several is-
sues pertaining to forest conditions and made recom-
mendations for action. There was alarm over poor
stocking evident on much of the timberland and the
impact this was having on growth. It was recognized
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Table I. — Area of timberland classified according to forest condi-
tion, Alabama, 1936 (source: Eldredge 1938; Spillers
1939, 1940; Cruikshank 1940a, 1940b)

Forest condition Area Proportion
Thousand acres Percent
Old growth
Uncut 783.7 4
Partly cut 1,713.9 9
Total 2,497.6 13
Second growth
Sawlog size
Uncut 5,034.9 27
Partly cut 2,641.3 14
Under sawlog size 7,336.9 39
Reproduction 864.3 5
Total 15,877.4 84
Clearcut 485.4 3
Total 18,860.4 100

that poor harvest practices were taking a toll due to
removal of only the best trees or the removal of all
merchantable pine from mixed species stands. On
clearcut acreage, there was often inadequate
regeneration. The analysis stated that planting could
help offset poor pine regeneration in southwest Ala-
bama. The main suggestions were to begin wide-
spread adoption of sound forest management prac-
tices and extend the existing fire control program to
cover the entire State.

The second forest inventory of Alabama was dated
1951-53 (Wheeler 1953). The results showed that total
timberland area had increased by 10 percent. Aban-
donment of agricultural land was cited as the source
of new timberland. Just over half of the timberland
was found to be poletimber size, but overall stocking
had improved significantly. Sixty-three percent of the
timberland was well stocked with trees, and an addi-
tional 28 percent was medium stocked. A negative
trend in softwood growing-stock and sawtimber in-
ventory volumes emerged in all regions except south-
west Alabama, which showed increases. There was a
real concern about depletion of pine trees 10.0 inches
in diameter at breast height and larger in all but
southwest Alabama. Softwood sawlogs were in great
demand, representing 39 percent of timber removals.

The forest inventory of 1963 uncovered some very
important changes in the State’s forest resource (Ster-
nitzke 1963). The area of timberland continued to in-
crease due to natural seeding following farmland
abandonment and planting of idle cropland under the
Federal Soil Bank Program. There was also a consid-
erable increase in industry-owned timberland as pulp
and paper companies expanded their woodland opera-

tions. Pulp and paper production was increasing
steadily, and pulp and paper had become the domi-
nant product being cut. The previous downturn in
softwood inventory completely reversed as vast areas
of pine stands were maturing. Softwood growing-stock
volume increased by 28 percent. Though probably not
entirely compatible, comparison of published softwood
growth estimates indicates a 46-percent increase had
occurred between the 1951-53 and 1963 inventories.
Also, the growth of softwood growing stock exceeded
removals by a factor of two. On the negative side,
hardwood growing-stock volume changed very little,
hardwood sawtimber volume decreased, and hard-
wood quality was declining.

The inventory completed in 1972 reported more
changes in Alabama’s forests (Murphy 1973). Past in-
creases in timberland abated as the total area
decreased slightly (by 2 percent). Agriculture was
reclaiming timberland, mainly for use as pasture. The
productive capacity of the State’s pulp and paper in-
dustry more than doubled during the interim since
the previous inventory. This led to a 70-percent in-
crease in removals of softwood growing stock. The net
growth of softwood growing stock also increased and
was reported to exceed removals by 50 percent. The
margin of softwood growth over removals had
tightened. The hardwood resource showed improve-
ment. The growth of hardwood growing stock in-
creased by about three-fourths over the 1963 level,
and hardwood removals were static, causing a net in-
crease in hardwood inventory volume of 15 percent. In
spite of these positive trends, the analysis mentioned
some resource problems. Ten million acres capable of
growing pines were found to support pure or mixed
hardwood stands. Removal of hardwood cull trees was
being recommended to boost the stocking of quality
hardwood trees. Also, hardwood sawtimber growth
was equal to removals.

The 1982 forest inventory represented a turning
point in the recent history of Alabama’s forests. The
most important findings pertained to softwood growth
and removals. The net growth of softwood growing
stock was found to be equal to removals, and softwood
growth had decreased (Rudis and others 1984). These
were baffling phenomena for analysts that were ac-
customed to the sharp increases of the past, despite
an earlier report by Beltz (1975) that suggested an
equilibrium between growth and removals was ap-
proaching. The analysis stated that the cause of
decreased growth was indeterminate, though climate
changes, acid rain, and stand aging were said to be
possible explanations. Of the three, stand aging was a
definite factor and had been supported by findings of
decreases in the number of small trees, increased
mortality, and increased cull volume. The effects of
climate and acid rain are still not fully understood.




The major cause of decreased growth, which wasn’t
mentioned, was the impact of man-induced change.
Large areas of mature pine stands were being har-
vested, and forest management had begun to inten-
sify. As older stands with high levels of growth per
acre were replaced with young stands with no mer-
chantable growth, softwood growth declined. Poor
regeneration following harvest on nonindustrial pri-
vate land was another factor (McWilliams and Bird-
sey 1984) and was in part responsible for the 8-per-
cent decrease in the area of pine stands.

The growth of hardwood growing stock also
decreased, but there was little change in removals.
Hardwood growth exceeded removals by a consider-
able margin, causing inventory to increase. These and
other trends are examined in more detail in the fol-
lowing sections.

FOREST AREA

Forests cover 22.0 million acres or two-thirds of the
total land area of Alabama (appendix table 1). All of
the forested acreage is classified as able to grow com-
mercial crops of timber. A small area, 32,600 acres,
has been withdrawn from timber utilization as re-
served forest in the William B. Bankhead and Talle-
dega National Forests. Most of Alabama’s counties
are at least 50 percent forested (fig. 3). High concen-
trations of forest are found in northwestern, east-
central, and southwestern counties.

Intensive pine management landscape.

Land-Use Change

The area of timberland (commercial forest not
withdrawn from utilization) has remained stable in
recent decades (fig. 4). Alabama’s 21.9 million acres of
timberland is more than the State has had in the his-
tory of the SO-FIA inventories, even though the area
of timberland has increased by only 1 percent since
1982. The current timberland base ranks third in the
Nation, behind Georgia (23.6 million acres) and
Oregon (22.0 million acres). The Southwest-South,
North-Central, and North inventory regions had less
timberland than before, each with 4-percent
decreases. Only 15 of Alabama’s 67 counties had more
than a 5-percent loss of timberland (fig. 5). Timber-
land losses were most apparent around Huntsville,
Birmingham, and Mobile.

Change in the area of timberland is the net dif-
ference between additions from and diversions to
other land uses. A total of 1.8 million acres of timber-

LESS THAN 50 %
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Figure 3. — Proportion of land area in forest, Alabama, 1990.




NORTH

5,000

NORTH CENTRAL

WEST CENTRAL

o
©
S
S
L

SOUTHEAST

THOUSAND ACRES

SOUTHWEST-NORTH

SOUTHWEST - SOUTH
5,000 -

1972
INVENTORY DATE

1935-36 1951-53 1963 1982 1990

THOUSAND ACRES

ALL REGIONS

25,000

20,000 }-

15,000 |-

10,000 |-

5,000 |-

1972
INVENTORY DATE

1935-36 1951-53 1963 1982 1990

Figure 4. — Area of timberland by region and inventory date, Alabama, 1935-36 to 1990.

land changed land use over the past 8 years (table II).
Diversions from timberland to nontimberland af-
fected 778,500 acres. Sixty-one percent of the diverted
timberland shifted to urban, suburban, and other mis-
cellaneous land uses. Diversions were offset by 1.1
million acres that reverted to timberland. Nine out of
10 acres of this timberland were previously used for
agricultural purposes, such as pasture and cropland.

Ownership

Private owners clearly dominate timberland owner-
ship, with 95 percent of Alabama’s timberland. The
largest share of timberland, 73 percent or 16.0 million
acres, is in the hands of nonindustrial private owners.
This ownership category is composed of farmers, cor-
porations (other than forest industry), and miscel-
laneous individuals. Each of these classifications in-
cludes a diverse group of owners. Miscellaneous
individuals control most of the nonindustrial timber-
land in Alabama, with 58 percent (9.2 million acres).
This group includes a wide variety of interests—from
purely economic to esthetic. The area of timberland
owned by miscellaneous individuals increased by 10
percent over the past 8 years. Farmers include any
owner with at least 10 acres of land that earns a min-
imum of $1,000 from the sale of agricultural products.

Farmers own 31 percent of the nonindustrial private
timberland (5.0 million acres). The area of farmer-
owned timberland decreased by 15 percent. Corporate
owners range from professional woodland manage-
ment companies to firms that hold timberland but
have no timber management goals. Corporate owners
have 11 percent of the nonindustrial timberland,
about the same as in 1982 (1.8 million acres). Nonin-
dustrial timberland is common throughout the State,
with relatively high concentrations in northern and
eastern counties (fig. 6). The total area of nonindus-
trial private timberland did not change significantly
since the previous inventory. The estimate of nonin-
dustrial private timberland includes 704,600 acres of
timberland under lease to forest industry.

Forest industries own 22 percent of Alabama’s tim-
berland, or 4.8 million acres. As used here, the term
forest industries includes companies or individuals
that operate either primary or secondary wood-using
plants. Forest industry timberland is concentrated on
the more productive sites found in southwest
Alabama. There was a 7-percent increase in the area
of forest industry timberland.

Public owners have only 5 percent of the timberland
base (1.2 million acres) but are major suppliers of tim-
ber in some local areas and provide a wealth of non-
timber forest resources. Over half of the public tim-




berland is located in Alabama’s four national forests.
The remaining public timberland is owned by the
State, counties, and municipalities.

Forest Type

The SO-FIA categorizes timberland as pine or
hardwood forest types using the relative stocking of
dominant and codominant sample trees. A stocking
percent is assigned to individual trees according to
d.b.h. (see Definition of Terms section in appendix).
The forest-type group assignment is based on species
composition. For example, a plot where hardwoods,
which are mostly oaks and hickories, contribute half
or more of the stocking is classified as oak-hickory. An
exception is the oak-pine type that includes plots
where hardwoods contribute at least half of the stock-
ing but are at least 25 percent stocked with pine.

The physiography and hydrology (upland or bottom-
land) of the area surrounding the plot is another con-
sideration in assigning hardwood forest types. Plots
located on bottomland sites are classified as one of two
bottomland hardwood types: oak—gum-—cypress or
elm—ash—cottonwood. So, changes in the area of a par-
ticular forest type depend on natural and man-in-
duced changes in the forest canopy, such as succes-
sion, insect outbreaks, and partial harvests, as well as
the net effect of shifts to and from nonforest land uses.
LOSS OF 5 % OR MORE Alabama’s timberland is 34 percent pine, 21 percent

oak-pine, 35 percent oak-hickory, and 10 percent bot-

GAIN OR LOSS OF 5% OR LESS tomland hardwood (fig. 7). Hardwood forest types ac-
count for the largest share of the timberland base in

@ GAIN OF 5% OR MORE all of the inventory regions. Pine-type timberland is
] most prevalent in the Coastal Plain inventory regions,
especially the Southwest-South and Southwest-North

Figure 5. — Changes in area of timberland by county, Alabama, regions. Rottomland hardwood timberland is also

1982 to 1990. more concentrated in the Coastal Plain regions.

Table II. — Changes in timberland by region, Alabama, 1982 to 1990

Additions Diversions
All Net
Region land*  Timberland change Total  Agriculture  Other! Total  Agriculture  Other'
Thousand acres
Southwest—South 3,774.1 2,741.0 -117.2 26.0 21.8 4.2 143.2 143.2
Southwest—North 4,342.4 3,463.4 +80.9 147.9 126.2 21.7 67.0 33.5 33.5
Southeast 9,007.5 5,919.0 +503.2 617.6 577.6 40.0 114.4 52.0 62.4
West Central 4,376.8 3,357.5 +85.4 151.3 126.1 25.2 65.9 13.2 52.7
North Central 6,547.6 4,346.0 -196.6 92.8 69.6 23.2 289.4 136.7 152.7
North 4,442.9 2,105.1 -82.6 16.0 12.0 4.0 98.6 68.3 30.3
All regions 32,491.3 21,932.0 +273.1 1,051.6 933.3 118.3 778.5 303.7 474.8

*United States Bureau of the Census.
fIncludes urban, industrial, highway, noncommercial forest, water, rights-of-way, and other land uses.
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Figure 6. — Proportion of timberland held by forest industry and nonindustrial private landowners, 1990.

Pine-type timberland includes the longleaf-slash
and loblolly—shortleaf pine forest types. Overall, the
area of pine-type timberland increased by 3 percent
and now totals 7.5 million acres. Decreases in the area
of pine stands in the Southwest-South, North-
Central, and North inventory regions were offset by
increases in the other regions.

Longleaf—slash pine stands comprise 16 percent of
the pine-type timberland (1.2 million acres). Longleaf
and slash pine (see Species List in appendix for com-
mon and scientific names) dominate the composition
of this forest type (fig. 8). The area of longleaf-slash
pine decreased by 16 percent (table III), continuing a
long-term downward trend. Still, the type remains the
most prevalent forest type in the Southwest-South
region.

Longleaf-slash forests are separated into the
longleaf pine cover type (pine stands dominated by
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longleaf) and the slash pine cover type (pine stands
dominated by slash pine). Forty-five percent of the
longleaf-slash timberland is longleaf pine, and 55 per-
cent is slash pine. Both of these cover types have
decreased in area since 1982. Losses averaged 19,200
acres per year for the longleaf type and 8,000 acres
per year for the slash pine type. Comparison with the
1951-53 inventory information indicates there was
roughly twice the area in these types at that time.
Emphasis on the economic and biological benefits of
longleaf pine management have contributed to a
slower rate of decrease in longleaf stands in recent
decades (Farrar 1990).

Loblolly—shortleaf pine is by far the most common
pine forest type in Alabama, making up 84 percent of
the State’s pine-type timberland (6.3 million acres).
The area of loblolly—shortleaf stands increased by 8
percent. This contrasts to an 11-percent decrease that
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than 1.0 inch in d.b.h.), and species with less than 3 percent of total biomass are excluded.

took place between 1972 and 1982. The current
acreage of loblolly—shortleaf is still less than was in-
ventoried in 1972 (6.5 million acres) and in previous
inventories.

The loblolly—shortleaf pine forest type is composed
of a number of specific cover types, including loblolly
pine, shortleaf pine, Virginia pine, sand pine, red-
cedar, and spruce pine. The loblolly pine and shortleaf
pine cover types make up 92 percent of the timberland
classified as loblolly—shortleaf. A preference for loblol-
ly in new stand establishment by forest managers in
Alabama has caused changes in the relative abun-
dance of loblolly and shortleaf stands.

Loblolly Shortleaf
Year pine pine

1972 4,277.1 1,729.6
1982 4,378.8 905.6
1990 5,284.1 467.0
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As shown, shortleaf pine stands have decreased by 73
percent over the past 18 years.

Loblolly pine contributes 55 percent of the woody
biomass of the loblolly—shortleaf forest type. Shortleaf
is the second most important species with 10 percent,
followed by sweetgum (6 percent), Virginia pine (5
percent), and water oak (3 percent).

The oak-pine forest type totals 4.5 million acres
and increased by a minor 2 percent. Loblolly pine is
the most abundant species in oak-pine stands. The
term “oak—pine” is somewhat misleading because the
stocking of all hardwood species is used to determine
forest type. Sweetgum is the most important hard-
wood species of the type. Water oak, white oak, and
southern red oak are the most common oaks. Hickory
and yellow-poplar are other important hardwood
species.

Oak-hickory forests cover 7.7 million acres of
Alabama timberland. Composition includes a mix of
species; hickory, white oak, sweetgum, and water oak
being the most common. The area of oak—hickory tim-
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Figure 9. — Area of forest planting by ownership, 1955 to 1989 (source: USDA FS 1956 to 1990).

Planting on nonindustrial land was relatively low but
steady in this phase. Industry planting averaged
83,400 acres per year for the period, compared to
38,600 acres per year for nonindustrial owners.

In the third phase, the most extensive planting in
the history of Alabama’s forests transpired. On forest
industry land, planting increased rapidly and peaked
at 192,000 acres in 1987. Planting on nonindustrial
land expanded shortly after Congress approved the
Forestry Incentives Program in 1974. Nonindustrial
planting then shot upward in 1986. That year coin-
cided with the beginning of the Conservation Reserve
Program (CRP), which was part of the 1985 Federal
Farm Bill.

Conservation Reserve Program planting, however,
has not been the sole impetus for the rise in planting.
For the years 1986 through 1989, 637,200 acres were
planted on nonindustrial private land. To put the CRP
into perspective, the acreage contracted through the
ninth signup in 1989 was 278,500 acres. It should be
recognized that contract acres do not yet equate to an
equivalent area of planted pine timberland because
some planting land has failed due to drought or other
factors, and some is temporarily dominated by hard-
wood species. So, even an optimistic estimate would
not put the CRP’s contribution much above one-third
of the increase in nonindustrial planted pine recorded
in the latest inventory. (The increase in planted pine
acreage was 814,400 acres.)

The most important factor in the increase in nonin-
dustrial planted pine stands has been an expansion in
harvesting and regeneration. This took place as
demand for softwoods shifted from industrial to non-
industrial timberland. For both ownerships combined,
planting reached a historical peak in 1988 when
403,400 acres were planted.

The impact of increased planting over the past two
inventory periods is illustrated in figures 10 and 11.
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The current acreage of planted pine is 3.4 million
acres, an 81-percent increase since 1982. There are an
additional 1.0 million acres with evidence of artificial
origin (including direct seeding) that are classified as
hardwood forest types due to the stocking of
hardwoods (table IV). The rate of increase in planted
pine timberland tripled between the two most recent
inventory periods, averaging 61,700 acres per year
from 1972 to 1982, compared to 184,700 acres per
year from 1982 to 1990. (These planting rates are
based on the area planted and classified as pine forest
types according to SO-FIA guidelines.)

Planted stands are now 46 percent of Alabama’s
pine-type timberland. The area of planted pine tim-
berland increased by 80 and 84 percent for forest in-
dustry and nonindustrial owners, respectively. The
increase on industry timberland continues the trend
that developed between the 1972 and 1982 inven-
tories. Forest industry’s planted-pine stands total 1.5
million acres and are 64 percent of their pine-type
timberland (up from 22 percent in 1972). The
dramatic increase in planted pine stands for nonin-
dustrial private owners reverses the more sluggish
expansion that took place between 1972 and 1982.
This development counters a common perception
within the forestry community that nonindustrial
owners aren’t willing to invest in forest management.
Nonindustrial planted pine stands total 1.8 million
acres and are 39 percent of the nonindustrial pine-
type timberland in Alabama (up from 15 percent in
1972). Increases for nonindustrial owners have been
apparent in the Southwest-North and West-Central
inventory regions.

It is important to put the expansion of planted pine
stands into proper perspective. Natural pine stands
have been the mainstay of Alabama’s forest resources
throughout history and continue to be so today,
despite the recent 25-percent decrease in area. Stands




Figure 10. — Area of timberland with evidence of planting or direct seeding, Alabama, 1972, 1982, and 1990.
Each dot represents 1,000 acres.
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Figure 11. — Area of privately owned pine-type timberland by ownership, stand origin, and inventory date,
Alabama, 1972 to 1990.

Table IV. —Area of timberland with evidence of artificial origin by ownership and forest type,
Alabama, 1990*

All Longleaf—  Loblolly— Oak-— Oak- Bottomland
Ownership types slash shortleaf pine hickory  hardwoods’

Thousand acres

Public 70.3 15.3 26.1 17.2
Forest industry 1,969.7 195.3 1,349.4 296.7
Nonindustrial
private? 2,365.8 231.6 1,614.6 292.7
All owners 4,405.8 442.2 2,990.1 606.6

*Excludes 5.2 thousand acres of white-red—jack pine forest type.
fIncludes oak—gum—cypress and elm—ash—cottonwood forest types.
HIncludes timberland leased to forest industry.




Table V. — Area of timberland and percent change by ownership and stand-size class, Alabama, 1982 to 1990%

Ownership Sapling-seedling Poletimber Sawtimber Nonstocked'
Thousand  Percent Thousand Percent Thousand Percent Thousand Percent
acres change acres change acres change acres change
Public 261.4 -9 268.9 -13 631.8 +12
Forest industry 2,013.7 +10 1,351.3 +15 1,414.1 -2 15.7 0]
Nonindustrial privatet  6,060.9 +10 4,292.2 -12 5,593.5 ) 28.4 -60
All owners 8,336.0 +10 5,912.5 -7 7,639.4 +1 44.1 -53

*Rows and columns may not sum to totals due to rounding.

fLess than 16.7 percent stocked with live trees.
Hncludes timberland leased to forest industry.
SChange is based on one plot only.

IChange is less than 1 percent.

of natural origin account for 78 percent of the State’s
softwood inventory volume. Across all forest types,
planted pine stands are only 16 percent of the timber-
land base. Moreover, natural stand management is a
very important forest management tool, particularly
for the nonindustrial private owner. In many cases, it
is the only viable option for establishing and main-
taining forest cover. Also, research has shown that
natural regeneration yields a higher internal rate of
return on investment than planting, 10.8 versus 10.1
percent (Coleman and Edwards 1991). The emphasis
on planted pine in this report is made because the
trend toward intensified management underlies and
explains many of the changes being documented in
area, inventory volume, growth, and removals.
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Stand Size

The distribution of Alabama’s timberland by stand-
size class is 38 percent sapling-seedling, 27 percent
poletimber, and 35 percent sawtimber (table V). On
private land, the distribution for nonindustrial
owners is the same as the Statewide average, whereas
the distribution for forest industry is skewed more
toward the sapling-seedling class. Public timberland
has a high percentage of sawtimber stands (54 per-
cent).

Sapling—seedling was the only stand-size class to
undergo a significant increase, by 10 percent. The in-
crease was most apparent for pine stands of the Coas-
tal Plain inventory regions and for oak-hickory
stands of the Mountain regions (fig. 12).

A T-percent decrease in the area of poletimber
stands was due to decreases on nonindustrial private
land. The area of forest-industry poletimber stands
increased by 15 percent.

The area of sawtimber stands was essentially un-
changed. Significant decreases in the area of pine-
type sawtimber stands of the Coastal Plain and
Mountain regions were balanced by increases in hard-
wood-type sawtimber stands.
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Figure 12. — Area of timberland by forest type, stand-size class, and physiographic region, Alabama, 1972
to 1990 (excludes nontyped timberland).




STAND STRUCTURE

Three measures of stand structure may be used to
characterize Alabama’s forests: number of trees per
acre, basal area per acre, and stocking. Each of these
three attributes has slightly different implications.
The first two are alternate measures of stand density.
Portraying number of trees per acre by diameter class
(or the stand table) highlights changes in average
stand conditions. Basal area gives an indication of the
degree of site occupancy, and when partitioned by tree
class, a general idea of the impact of cull trees. Stock-
ing is a relative measure of site occupancy expressed
in relation to a standard that represents “full” oc-
cupancy. Stocking can be used to make broad con-
clusions regarding forest vigor.

Number of Trees

Shifts in the stand table were not as drastic be-
tween 1982 and 1990 as they were between 1972 and
1982 (fig. 13), when there were very large decreases in
the number of softwoods in the 2- to 6-inch range. Be-
tween 1982 and 1990, the number of softwood trees in
these classes did not change much; however, some sig-

nificant decreases did show up in the 8- through 12-
inch classes. For hardwoods, the past decrease in the
2-inch class abated. Some decreases took place in the
6- to 12-inch classes, but most of these classes now
have more trees than they did in 1972.

Basal Area

The average acre of timberland in Alabama con-
tains 74.1 square feet of basal area, of which 38 per-
cent is softwood and 62 percent is hardwood (table
VI). This represents a slight decrease from 77.1
square feet in 1982. Most of the reduction was due to
a decrease in the basal area of rough and rotten trees.
With the exception of a decrease in softwood basal
area in pine forest types, the basal area of growing-
stock trees did not change much.

Most of the decrease in basal area was concentrated
in the 6- to 14-inch classes (fig. 14). This contrasts
with decreases that occurred in the 2- to 6-inch classes
in the previous inventory period. Increased basal area
in the 18-inch and larger classes that appeared in the
previous inventory period continued between 1982
and 1990.
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Figure 13. — Number of live trees by diameter class, Alabama, 1972 to 1990.
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Table V1. —Average basal area per acre of live trees by forest type, Alabama, 1982 and 1990*

Tree class 1990

Tree class 1982

Species group All Growing Rough and All Growing Rough and
and forest type trees stock rotten trees stock rotten
------ Square feet per acre -
Softwoods
Pine types 56.6 54.2 2.4 63.1 58.9 4.2
Oak—pine 29.1 27.8 1.3 29.9 28.1 1.8
Oak-hickory 7.0 6.5 0.4 6.8 6.3 0.5
Bottomland
hardwoods 5.7 5.5 0.3 5.7 54 0.2
All softwoods 28.3 27.0 1.3 30.2 28.2 2.0
Hardwoods
Pine types 19.6 14.3 5.3 19.5 13.1 6.3
Oak—pine 43.0 31.8 11.3 434 30.0 13.4
Oak—hickory 60.1 46.1 13.9 61.4 44 .1 17.4
Bottomland
hardwoods 89.6 70.7 18.9 90.2 66.6 23.7
All hardwoods 45.8 34.8 11.0 46.9 33.4 13.6
Totals 74.1 61.8 12.3 77.1 61.6 15.6
*Rows may not sum to totals due to rounding.
14 S
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Figure 14. — Basal area per acre by diameter class, Alabama, 1972 to 1990.

Stocking

For analytical purposes, timberland is grouped into
four stocking classes according to the stocking of live
trees: understocked (less than 61 percent stocked), op-
timally stocked (61 to 100 percent stocked), fully
stocked (101 to 130 percent stocked), and overstocked
(greater than 130 percent stocked). Trends in the dis-
tribution of timberland in these four classes have
reversed over the past two inventory periods:

; 1:5 6L ot BTA

20 22 24 26 28 30+
Stocking class 1972-82 1982-90 1990
-------- Percent change--------  Thousand

acres

Understocked +55 -19 675.0

Optimally stocked -3 +1 6,587.4

Fully stocked -16 +21 11,933.1

Overstocked +86 -38 2,725.4




COASTAL PLAIN MOUNTAIN
PIDJECD

3,500
3,000}
2,500
2,000}
1,500}
1,000}

500}

3,500

i
|

3,000
2,500} : -
2,000
1,500

1,000

500

3,500

3,000

1
I

2,500

AREA (THOUSAND ACRES)

2,000
1,500
1,00

5CC

;(////

BOTTOMLAND HARDWOODS®

3,500

3,000}

1972 1982 1990

2,500

T

2,000

1
i

1,500

T
1

1,000}

500§

i 1 L PormmT ANNN o B SRR N RS JSSS1
< 61% 61-100% I01-130 % >130% <6l% 61-100% 101-130% >130 %

STOCKING CLASS

@ INCLUDES LONGLEAF-SLASH, AND LOBLOLLY~-SHORTLEAF FOREST TYPES.
@ INCLUDES OAK-GUM-CYPRESS, AND ELM-ASH-COTTONWOOD FOREST TYPES.
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The recent decreases in the understocked and over-
stocked classes are notable, as these classes are as-
sociated with less vigorous growth than the others.
Both of these classes had very large increases between
1972 and 1982. The increases in fully stocked acreage
between 1982 and 1990 were concentrated in
hardwood stands of the Coastal Plain inventory
regions (fig. 15). Though growth potential is highest in
optimally stocked stands, utilization of growth poten-
tial is highest in fully stocked stands (in terms of
growth per acre).

Another favorable trend has developed in the area
of cull stands. Cull stands are stands where 60 per-
cent or more of the stocking is composed of rough and
rotten trees. The area of hardwood cull stands
decreased to 344,400 acres, compared to 1.1 million
acres in 1982.

BIOMASS AND SPECIES DISTRIBUTION

Alabama’s forest land supports 839.9 million tons of
woody biomass (dry weight), or an average of 38 tons
per acre (table VII). Woody biomass includes the total

M

Mobile Delta Wetlands (Alabama Department of Conservation and
Natural Resources).

weight of trees at least 1.0 inches in d.b.h., excluding
fruits, leaves, stumps, and roots (Rosson and Thomas
1986). Biomass estimates have become important in
light of the role of forests in carbon sequestration and
as a source of energy. Two-thirds of the State’s
biomass is hardwood and one-third softwood. Total
woody biomass did not change much since 1982.

Species Group 1982 1990

Softwood 304.5 292.6
Hardwood 533.6 547.3
Total 838.1 839.9

Total biomass is divided into merchantable and
residual components. Merchantable biomass repre-
sents the weight of the merchantable portion (or bole)
of growing-stock trees—the biomass that is typically
utilized in harvesting. Residual biomass includes tree
material that is not usually harvested, such as sa-
plings, crowns and limbs of growing-stock trees, rough
trees, rotten trees, and noncommercial species. Total
biomass is 59 percent merchantable and 41 percent
residual. Softwoods have a higher percentage of mer-
chantable biomass than of total biomass due to better
form; for example, fewer limbs and smaller crowns.

Public forest land carries the highest average
weight per acre, with 51 tons (table VIII). Publicly
owned bottomland hardwood forests average 73 tons
per acre but account for only 81,400 acres. Forest in-
dustry and nonindustrial private forests average
about the same total biomass per acre, 38 and 36 tons,
respectively. Nonindustrial private forests carry a
higher percentage of hardwood biomass than in-
dustrial forests (69 versus 52 percent).

Alabama’s biomass is split among 109 species that
were sampled on forest land (table IX). There are 34
species that contribute at least 1 percent of the total
biomass. Combined, these species make up 93 percent
of the total biomass. Loblolly pine is by far the most
important species in the State, with 21 percent of the
biomass, followed by sweetgum (8 percent), hickories
(6 percent), water oak (6 percent), and white oak (5
percent). These five species contribute 46 percent of
the total biomass. By physiographic region, pines are
more important in the Coastal Plain inventory
regions, and hickories and oaks are more important in
the Mountain regions.

Woody biomass is a useful measure for assessing
the spatial distribution of species in the State. Figures
16 and 17 show the distribution of 4 major southern
pines and the 10 most important hardwood species (or
species groups). The maps depict county-level biomass
estimates, with each symbol representing 100,000
tons. Because of this, it is possible for a county that is
known to contain a particular species not to have any
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Table VII.—Total dry weight, merchantable dry weight, and residual dry weight of
live-tree woody biomass sampled on forest land by physiographic
region and species group, Alabama, 1990*

Physiographic Species Total dry Merchantable Residual
region group weight dry weight dry weight

Thousand tons

Coastal Plain Softwood 224,040.0 163,586.9 60,453.0
Hardwood 356,473.5 184,657.8 171,815.7

Total 580,513.6 348,244.7 232,268.7

Mountain Softwood 68,535.6 48,887.9 19,647.8
Hardwood 190,843.2 100,119.0 90,724.3

Total 259,378.8 149,006.8 110,372.1

All regions Softwood 292,575.6 212,474.8 80,100.8
Hardwood 547,316.7 284,776.8 262,540.0

Total 839,892.4 497,251.5 342,640.8

*Rows and columns may not sum to totals due to rounding.

Table VII1.—Total dry weight of live-tree woody biomass sampled on forest land by ownership, species group, and
forest type, Alabama, 1990*

Species Planted Natural Oak- Oak- Bottomland
Ownership group Total pine’ pinet pine hickory  hardwoods?

..... Thousand tons

Public Softwood 20,786.7 893.3 10,498.7 7,035.7 2,215.1 143.9
Hardwood  38,994.8 373.7 4,504.3 10,390.5 17,960.5 5,765.9

Total 59,781.5 1,267.0 15,003.0 17,426.1 20,175.6 5,909.8

Forest industry Softwood 83,037.4 36,033.9 26,530.9 14,657.2 3,543.3 2,272.3
Hardwood  88,954.7 8,220.4 9,033.5 19,154.0 25,037.4 27,509.3

Total 171,992.0 44,254.4 35,564.0 33,811.2 28,580.7 29,781.7

Nonindustrial private! Softwood 188,751.5 34,719.3 83,2214 45,4245 20,742.7 4,643.6
Hardwood 419,367.2 9,850.7 34,560.0 68,854.8 217,812.1 88,289.5

Total 608,118.9 44,570.1 117,7814 114,279.4  238,555.0 92,933.1

All owners Softwood 292,575.6 71,646.5 120,250.7 67,117.4 26,501.2 7,059.8
Hardwood 547,316.7 18,444.8 48,097.8 98,399.3 260,810.0 121,564.8
Total 839,892.4 90,0914 168,3484 165,516.7 287,311.3 128,624.6

*Rows and may not sum to totals due to rounding. Excludes nontyped timberland.

Includes longleaf-slash and loblolly—shortleaf stands having evidence of artificial origin.
*Includes longleaf-slash and loblolly—shortleaf stands having no evidence of artificial origin.
$Includes oak—gum—cypress and elm—ash—cottonwood forest types.

IIncludes woody biomass on timberland leased to forest industry.
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Table IX. —Ranking of species importance by total tree dry weight, Alabama, 1990*

Alabama’ Coastal Plaint Mountain®
Rank Species Dry weight Rank Species Dry weight Rank Species Dry weight
Thousand Thousand Thousand
tons tons tons
1 Loblolly pine 173,207.2 1 Loblolly pine 132,779.2 1 Loblolly pine 40,428.0
2 Sweetgum 65,016.7 2 Sweetgum 50,782.4 2 Hickories 28,013.7
3 Hickories 51,873.3 3 Water oak 46,436.1 3 White oak 24,447.1
4 Water oak 51,049.5 4 Shortleaf pine 26,871.5 4 Chestnut oak 16,454.9
5 White oak 44,1294 5 Slash pine 25,462.7 5 Sweetgum 14,234.3
6 Shortleaf pine 36,630.3 6 Longleaf pine 23,900.2 6 Virginia pine 12,028.9
7 Southern red oak 29,509.7 7 Hickories 23,859.6 7 Southern red oak 10,314.2
8 Longleaf pine 28,057.9 8 White oak 19,682.3 8 Yellow-poplar 10,146.0
9 Yellow-poplar 26,736.5 9 Southern red oak 19,195.5 9 Shortleaf pine 9,748.8
10 Slash pine 25,653.7 10 Yellow-popular 16,590.6 10 Post oak 9,198.1
11 Blackgum 20,841.2 11 Blackgum 16,396.4 11 Black oak 8,060.3
12 Chestnut oak 20,135.2 12 Laurel oak 12,782.0 12 Scarlet oak 7,534.0
13 Post oak 18,551.3 13 Red maple 12,418.6 13 Red maple 5,5670.2
14 Red maple 17,988.9 14 Sweetbay 12,003.1 14 Flowering dogwood 5,426.3
15  Virginia pine 16,196.0 15 Flowering dogwood 10,080.2 15 Northern red oak 5,250.4
16  Flowering dogwood 15,506.5 16 Post oak 9,353.2 16 Water oak 4,613.4
17 Laurel oak 13,478.8 17 Willow oak 9,005.4 17 Blackgum 4,444.7
18 Sweetbay 12,035.0 18 Water tupelo 8,982.9 18 Sourwood 4,402.7
19 Willow oak 11,612.0 19 Swamp tupelo 6,999.7 19 Longleaf pine 4,157.7
20 Black oak 10,937.5 20 Green ash 6,837.8 20 White ash 2,969.7
21 Scarlet oak 9,294.4 21 Spruce pine 5,930.3 21 Black cherry 2,690.2
22 Sourwood 9,142.7 22 American beech 5,151.9 22 Willow oak 2,606.6
23 Water tupelo 9,053.3 23 Cherrybark oak 4,835.0 23 Chinkapin oak 2,488.5
24 Green ash 8,667.5 24 Sourwood 4,740.0 24 American beech 2,487.2
25 American beech 7,639.0 25 Virginia pine 4,167.1 25 Green ash 1,829.7
26 Northern red oak 7,299.8 26 Overcup oak 3,846.9 26 Sugar maple 1,680.5
27 Swamp tupelo 6,999.7 27 Chestnut oak 3,680.3 27 Cherrybark oak 1,616.8
28 Cherrybark oak 6,451.8 28 American hornbeam 3,669.7 28 Eastern redcedar 1,570.9
29 Spruce pine 5,930.3 29 Sugarberry 3,529.8 29 Winged elm 1,379.1
30 Black cherry 5,369.7 30 Baldcypress and 2,969.1 30 Blackjack oak 1,297.2
Pond cypress
31 White ash 4,343.5 31 Black oak 2,877.2
32  Sugarberry 4,233.9 32 Black cherry 2,679.6
33 American hornbeam 4,073.3
34 Overcup oak 4,007.6

*Includes live trees at least 1.0 inches in d.b.h. sampled on forest land. Species that contribute less than 1 percent of the total woody

biomass are excluded from each column.

TExcludes 75 species that contribute 58,239.4 thousand tons of woody biomass.
"Excludes 73 species that contribute 42,017.8 thousand tons of woody biomass.
$Excludes 55 species that contribute 12,278.8 thousand tons of woody biomass.

symbols because the minimum threshold was not
reached.

Loblolly pine is widely distributed in the State, with
somewhat higher concentrations in the Coastal Plain
inventory regions. The species is relatively uncommon
in Baldwin and Mobile counties. Shortleaf pine is
much less abundant than loblolly pine but is common
in all but the northernmost and southernmost coun-

Hardwood species are found in varying abundance,
with some spatial differences showing up by physio-
graphic region. Sweetgum, southern red oak, yellow-
poplar, blackgum, post oak, and red maple are well
distributed across the State, with some local concen-
trations occurring for specific species. Water oak is
most common in Coastal Plain counties. Hickories,
white oak, and chestnut oak have highest concentra-

ties. Longleaf pine is most often found in south- tions in mountain counties.
western counties and also in the Great Appalachian
Valley and the Blue Ridge-Talledega Mountain
regions. Slash pine is confined to southern-tier coun-

ties.
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Loblolly Shortleaf Longleaf Slash

Figure 16,—Distribution of four southern pines in Alabama, 1990. Each dot represents 100,000 tons of live-tree woody biomass (dry
weight).

Southern

Sweetgum Hickories Water Oak White Oak Red Oak

Yellow-Poplar Blackgum Chestnut Oak Post Oak Red Maple

Figure 17. — Distribution of 10 major hardwoods in Alabama, 1990. Each symbol represents 100,000 tons of live-tree woody biomass (dry
weight).
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Mixed pine-hardwood stand (Alabama Department of Conserva-
tion and Natural Resources).

INVENTORY VOLUME

Alabama’s inventory has been expanding over the
past 40 years and has now reached the highest
volume recorded since the SO-FIA inventory process
was initiated (fig. 18). A slight reduction between the
first two inventories marked the end of an era of
large-scale exploitation of the State’s timber resource
that began in the late 1800’s. This was followed by
sharp increases in inventory in the 1960’s and 1970’s.
Volume increases have slowed in the two most recent
decades, mainly due to a leveling of softwood inven-
tory.

The current volume of live trees on Alabama’s tim-
berland is 24.7 billion cubic feet (table X). This volume
includes the sound-wood volume of growing-stock
trees, rough trees, and rotten trees at least 5.0 inches
in d.b.h. The growing-stock component—the volume
of trees with good management potential-—comprises
93 percent of the live-tree inventory. Total live-tree in-
ventory has increased by 5 percent since 1982. Sig-
nificant increases in volume were evident in all
regions of the State, except the West—-Central and
North—Central regions.

Softwood

The volume of live softwoods is 11.3 billion cubic
feet, or 46 percent of the total inventory. About three-
fourths of the softwood volume is located in the Coas-
tal Plain regions. By timber class, 71 percent of the
softwood inventory is in sawtimber-size trees, 27 per-
cent in pole-size trees, and 2 percent in cull trees (fig.
19).
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Figure 18. — Volume of live trees by species group and inventory data, Alabama, 1935-1936 to

1990.
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Table X. — Volume of live trees and percent change by inventory region, Alabama, 1982 to 1990*

I All species Softwood Hardwood
nventory
region Volume Change Volume Change Volume Change
Million cubic Million cubic Million cubic
feet Percent feet Percent feet Percent

Southwest-South 2,951.4 +5 1,749.8 +4 1,201.6 +8
Southwest-North 4,602.2 +8 2,488.0 +11 2,114.2 +5
Southeast 6,198.5 +10 2,822.9 M 3,375.6 +20
West Central 3,871.1 -2 1,604.9 -15 2,266.3 +10
North Central 4,600.0 M 1,999.7 -19 2,600.3 +21
North 2,512.6 +9 627.8 -3 1,884.8 +13

All regions 24,736.0 +5 11,293.1 -4 13,442.9 +14

*Rows and columns may not sum to totals due to rounding.
fChange is less than 1 percent.

Bl ROTTEN TREES EZ sAWTIMBER TREES
BZX ROUGH TREES POLETIMBER TREES

VOLUME (BILLION CUBIC FEET)

1982 1990 1982 1990
SOFTWOOD HARDWOOD

Figure 19. — Volume of live trees by species group and class of timber, Alabama,
1982 and 1990.

26




Total softwood inventory decreased by 4 percent,
compared to a 7-percent increase in the previous
period. The decline was due to a decrease of 15 per-
cent in the West-Central region and 19 percent in the
North-Central region. Softwood inventory increased
in these regions between 1972 and 1982.

Some important increases in softwood volume were
evident in the two southwestern regions. Both regions
had decreases between 1972 and 1982. This trend
reversal illustrates the lag period associated with in-
tensive harvest and management activities. South-
west Alabama was the first part of the State to ex-
perience increased demand for pine pulpwood as
industry was attracted to a buildup of softwood inven-
tory. As harvesting increased, older pine stands were
replaced with young premerchantable stands. (The
lower limit of merchantability is 5.0 inches in d.b.h.)
This prompted an overcut situation to develop as
softwood removals exceeded growth and inventory
decreased. As the young stands grew to merchantable
size over the past 8 years, ingrowth has caused net
growth to exceed removals and inventory to increase.
These developments are important because they
foretell potential developments in the West—Central
and North-Central regions. Whether this kind of
recuperation will occur in the West—Central and
North—Central regions will depend on the adequacy of
pine regeneration following harvest.

Changes in the distribution of volume by diameter
class, or the stock table, clarify changes in softwood
inventory (fig. 20). Between 1972 and 1982, softwood
volume expanded considerably in all classes above the
6-inch class (except for a minor decrease in the 28-
inch class). The 6-inch class decreased in volume by 6
percent. Then, between 1982 and 1990, major de-
creases showed up in the 6- through 12-inch classes.
Only minor increases took place in the larger size

the result of very heavy cutting in these size classes,
particularly in the West—Central and North—Central
regions (McWilliams and others 1990b, McWilliams
and others 1991).

Most softwood species underwent decreases in
volume, the most notable of which was a 19-percent
decrease in the volume of shortleaf pine (fig. 21). The
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Figure 21. — Volume of live softwoods by species, Alabama, 1982
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decrease in shortleaf pine inventory reflects a pref-
erence by forest managers for regenerating harvested
pine stands with loblolly pine. Shortleaf pine still
ranks second for its share of total softwood volume,
with 14 percent. Loblolly pine increased in volume
and now contributes 58 percent of the softwood
volume.

Softwood inventory on forest industry timberland
in Alabama increased by 7 percent, reflecting
management intensification that began in the mid-
1960’s (table XI). During the previous inventory
period, softwood volume did not change significantly
because industry was active harvesting stands and
regenerating with pine. Over the most recent inven-
tory period, stands that were previously premerchant-
able grew to merchantable size. As a result, softwood
volume in planted pine stands more than doubled. Fu-
ture expansion in softwood volume on industry land
can be expected because intensive pine management
continued during the 1980’s.

Harvesting and pine management have also af-
fected softwood inventory on nonindustrial private
timberland but didn’t begin on a large scale until the
late 1970’s. Softwood inventory decreased by 8 per-
cent between 1982 and 1990, compared to a 9-percent
gain in volume previously. Still, the effects of inten-
sive management have begun to show up. Softwood
volume in nonindustrial planted pine stands has in-

40

creased by 39 percent. Total softwood inventory
should begin to increase as new planted stands and
young naturally regenerated stands reach merchant-
able size.

The increased emphasis on planted pine manage-
ment has brought about the conversion of natural
stands containing pine and caused softwood inventory
in natural stands to decrease by 26 percent. Despite
this trend, natural pine stands continue to be the
most important source of softwood volume in the
State, with 43 percent of the total inventory.

Hardwood

Alabama’s hardwood inventory totals 13.4 billion
cubic feet, or more than half of the State’s inventory
volume. Fifty-two percent of the hardwood volume is
in sawtimber-size trees, 37 percent in pole-size trees,
and 11 percent in cull trees. Nearly all of the cull
volume is in rough cull trees (82 percent).

The hardwood inventory expanded by 14 percent,
continuing a record of increases that spans all of the
SO-FIA inventories of Alabama. All regions of the
State had increased hardwood inventory. The largest
increases were in the Southeast and North-Central
regions.

Hardwood stock table changes reveal some con-
spicuous shifts in volume among size classes. Be-
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Figure 22. — Percent of live-tree hardwood volume in cull trees by diameter class,

Alabama, 1982 and 1990.
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Table XI. —Volume of live trees and percent change by ownership, forest type, and species group, Alabama, 1982 to 1990%

inet
Ownership and Total Planted pine

Natural pinet

Bottomland

Oak-pine Oak-hickory hardwoods?

species group

Volume Change Volume Change Volume Change Volume Change Volume Change Volume Change

Million Million Million
cu. ft.  Percent cu.ft. Percent cu.ft
Public
Softwood 843.5 -2 274  +853 425.9
Hardwood 934.4 +40 5.0 +148 90.4
Total 1,777.9 +16 324 +561 516.3

Forest industry

Softwood 3,035.8 +7 1,109.7 +112 1,083.4
Hardwood 2,154.2 +17 1129 +220 168.3
Total 5,190.0 +7 1,222.6 +119 1,251.7
Nonindustrial privatel
Softwood 7,413.8 -8 1,158.1 +39 3,349.7
Hardwood 10,354.3 +13 162.8 +138 718.6
Total 17,768.1 +3 1,320.8 +47 4,068.2
All owners
Softwood 11,293.1 -4 2,295.2 +69 4,.859.0
Hardwood 13,442.9 +14 280.7 +166 977.2
Total 24,736.0 +5 2,575.9 +76 5,836.2

Million Million Million
Percent cu.ft. Percent cu.ft. Percent cu.ft. Percent
-23 292.3 +40 91.8 +32 6.2 -76

+36 233.6 +67 442.3 +35 163.1 +16

-16 525.9 +51 534.1 +34 169.3 +2

-29 539.3 +7 149.1 +2 100.2 =7
-25 440.4 +25 595.9 -5 836.7 +9
-28 1,033.7 +14 745.1 —4 936.9 +7

-26 1,833.5 +2 852.8 +22 219.8 +15
+1 1,564.6 +8 5,354.3 +21 2,554.2 +2

-22  3,398.1 +5  6,207.0 +21 27739 +2

-26 2,719.1 +6
-3 2,238.6 +16

-23 4,957.7 +10

1,093.7 +19 326.2 (*%)
6,392.5 +19 3,5653.9 +4

7,486.2 +19 3,880.1 +4

*Rows and columns may not sum to totals due to rounding.

fIncludes longleaf—slash and loblolly-shortleaf stands having evidence of artificial origin.
fIncludes longleaf—slash and loblolly—shortleaf stands having no evidence of artificial origin.

$Tncludes oak—gum—cypress and elm—ash—cottonwood forest types.
IIncludes live-tree volume on timberland leased to forest industry.
**Change is less than 1 percent.

tween 1972 and 1982, most of the increase in
hardwood inventory was in the 6- to 12-inch range, in-

cduding a AQ-percent increase in té;,\e G-inch clas)s.

Then, between 1982 and 199G, a sharp decrease n
volume of the 6-inch class was coupled with substan-
tial increases for larger diameter classes (10-inch
class and larger). These changes are the net effect of
trends in growth and removals to be discussed in a
subsequent section.

Associated with the expansion in volume was a
striking improvement in the quality of the hardwood
inventory between the 1982 and 1990 inventories.
Large decreases in the amount of cull volume oc-
curred across all diameters (fig. 22).

The expansion of hardwood volume was spread
among all of the major species and species groups (fig.
23). Other red oaks, select white oaks, yellow-poplar,
other white oaks, select red oaks, and soft maple had
pronounced increases.

Public and nonindustrial private owners had the
largest gains in hardwood volume, particularly in the
oak-hickory forest type. Hardwood volume gains on
forest industry timberland were modest.
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Figure 23. — Volume of live hardwoods by species, Alabama, 1982
and 1990.
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SAWTIMBER VOLUME

Alabama’s sawtimber inventory is currently 76.2
billion board feet (International 1/4-inch% Rule), of
which 56 percent is softwood and 44 percent is hard-
wood. The total volume of sawtimber increased by 12
percent—but only because of a 34-percent increase in
hardwood sawtimber (table XII). Softwood sawtimber
volume showed no significant change. Increases in
softwood sawtimber in the southwestern| inventory
Tegwons were Uitsel vy decreases i the "West-Uentrat
and North-Central regions. Hardwood sawtimber
gained in all regions of the State.

The reason for no change in softwood sawtimber in-
ventory is the reduction in volume that is occurring in
natural pine stands (21 percent) as older stands are
being converted to young stands (table XIII). All other
forest types had increases in softwood sawtimber.
Changes in the volume of softwood sawtimber by
ownership were negligible.

As with live-tree volume, hardwood sawtimber in-
creases were concentrated on public and nonin-
dustrial private land. The oak-hickory forest type had
the largest increase (43 percent). An 18-percent in-
crease in hardwood sawtimber on bottomland hard-
wood timberland is noteworthy, given the 9-percent
decrease in the area of this type.

Some of the most important factors affecting the
availability of sawtimber are volume per acre and
timber characteristics, such as species, size, and
quality (May and LeDoux, in press; McWilliams, in
press; McWilliams and Rosson 1988). Although the
sale of pulpwood supplements sawtimber removals,
the existing sawtimber volume per acre limits the
feasibility of harvesting any given tract for sawlogs.
The impact of this constraint is illustrated in figure
24. As shown, timberland supporting relatively low
volume accounts for a large share of the timberland
base. For example, just over half of the State’s timber-
land supports 3,000 board feet per acre or less. And
one-quarter of the timberland (with at least 5,000

board feet per acre) supports two-thirds of the saw-
timber volume.

Species, Size, and Quality

Information on sawtimber inventory is most useful
when interpreted in terms of species, size, and
quality. The distribution of sawtimber volume by
species group, tree size, and tree grade is summarized
in table XIV. More specific data for tree grades one to
three are shown in tabies XV to XVil. The 80-F1A as-
signs the total board-foot volume in the sawlog section
of each sample tree to the grade of the first 16-foot sec-
tion.

The distribution of softwood sawtimber volume for
grades one to three is 24 percent, 19 percent, and 55
percent, respectively. This is similar to the distribu-
tion in 1982. An additional 2 percent is in the “other”
category, which is reserved for trees that do not con-
tain a gradable log in the first 16-foot section but con-
tain one 12-foot or two 8-foot logs elsewhere in the
sawlog section.

The distribution of hardwood sawtimber volume for
grades one to three is 9 percent, 18 percent, and 41
percent, respectively. Tie and timber volume and the
other category account for the remaining volume. It is
not possible to get a clear assessment of the trend in
hardwood sawtimber by grade because the SO-FIA
implemented modified tree grading procedures in
1990. The purpose of the modification was to imple-
ment grading standards that would be consistent
among all of the eastern Forest Inventory and
Analysis units (Hanks 1976).

An important point to consider when using the es-
timate of higher grade hardwood sawtimber volume is
that it includes all species, regardless of suitability for
manufacture into grade lumber and other high-
quality products. For example, soft hardwood species,
such as sweetgum, contribute a considerable share of
the tree grade one and two volume in both the Coastal
Plain and Mountain inventory regions (fig. 25).

Table XII. —Volume of sawtimber and percent change by inventory region, Alabama, 1982 to 1990*

I All species Softwood Hardwood
nventory
region Volume Change Volume Change Volume Change
Million board Million board Million board
feet® Percent feet Percent feet Percent

Southwest—South 9,198.6 +12 6,507.5 +6 2,691.0 +30
Southwest—North 16,316.1 +14 10,474.4 +10 5,841.7 +21
Southeast 18,567.1 +15 10,716.9 +1 7,850.1 +42
West Central 11,872.1 +4 6,059.2 -11 5,812.9 +28
North Central 13,346.9 +11 7,173.7 -11 6,173.1 +53
North 6,875.0 +18 1,882.3 -2 4,992.7 +27

All regions 76,175.6 +12 42,814.1 * 33,361.6 +34

*Rows and columns may not sum to totals due to rounding.

fInternational V4-inch Rule.
fChange is less than 1 percent.

30




0-1,000

1/4-IN)

1,001— 2,000

2,001 - 3,000

[Z) aRrea
K VoL uME
3,001 4,000

STAND VOLUME CLASS

VOLUME (BOARD FEET/ACRE, INTL.

4,001 - 5,000

>5,000

N

1 I I L 1 1
o 10 20 30 40 50 60 70

PERCENT

Figure 24. — Area of timberland and volume of sawtimber by stand
volume class, Alabama, 1990.

Table XIII.—Volume of sawtimber and percent change by ownership, forest type, and species group, Alabama, 1982 to 1990*

Bottomland
Ownership and Total Planted pine’ Natural pinef Oak—pine Oak—hickory hardwoods?
species group Volume Change Volume Change Volume Change Volume Change Volume Change Volume Change
Million Million Million Million Million Million
board feetl Percent board feet Percent board feet Percent board feet Percent board feet Percent board feet Percent
Public
Softwood 3,892.6 +6 43.9 (**) 1,948.8 -19 1,421.0 +66 443.4 +51 35.5 -69
Hardwood 2,575.7 +79 114 +227 171.0 +84 607.7 +166 1,200.6 +63 585.1 +55
Total 6,468.3  +26 55.3 +1,485 2,119.8 -16 20288 +88 16440  +60 6206  +26
Forest industry
Softwood 10,450.7 +1 2,253.2 +114 4,392.3 -25 2,676.1 +12 665.4 +14 463.7 -1
Hardwood 5,424.9 +17 176.2 52 302.4 -17 1,006.6 +42 1,352.4 +3 2,5687.4 +18
Total 15,875.6 +6 2,4294 4121 4,694.7 —-24 3,682.6 +19 2,017.8 +6 3,051.1 +15

Nonindustrial private’®

Softwood 28,470.8 -2 3,333.8 +65 13,077.1 20 7,481.4 +6 3,5636.1 +32 1,042.4 +16
Hardwood 25,360.9 +34 315.3 +293 1,284.7 +17 3,245.8 +30 13,404.0 +48 7,111.1 +16
Total 53,831.7 +12 3,649.0 +73 14,361.8 -17 10,727.2 +12 16,940.1 +44 8,153.5 +16
All owners
Softwood 42 814.1 () 5,630.8 +83 19,418.2 -21 11,578.5 +12 4,644.9 +30 1,541.6 +4
Hardwood 33,361.6 +34 502.8 +284 1,758.1 -13 4,860.1 +42 15,957.0 +43 10,283.6 +18
Total 76,175.6 +12 6,133.6 +91 21,176.3 -19 16,438.6 +20 20,601.9 +40 11,825.2 +16

*Rows and columns may not sum to totals due to rounding.

TIncludes longleaf-slash and loblolly-shortleaf stands having evidence of artificial origin.
Includes longleaf-slash and loblolly-shortleaf stands having no evidence of artificial origin.
$Tncludes oak-gum-cypress and elm-ash-cottonwood forest types.

IInternational 1/4-inch Rule.

**None sampled in 1982,

Tncludes sawtimber volume on timberland leased to forest industry.

HChange is less than 1 percent.
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Table X1V.—Voiume of sawtimber by species group, tree size* and tree grade, Alabama, 19907

Species group Tree Grade

and Tie and
tree size Total 1 2 3 timber Othert
Million board feet® -—---
Softwood
9.0-15.0 26,252.1 4,773.3 4,567.2 16,359.7 552.0
15.0+ 16,562.0 5,356.1 3,587.7 7,104.4 513.8
Total 42,814.1 10,129.4 8,154.8 23,464.0 1,065.8
Hardwood
11.0-15.0 14,423 .4 1,608.1 7,746.8 4,073.4 995.2
15.0+ 18,938.2 3,001.5 4,436.9 5,877.1 3,715.3 1,907.1
Total 33,361.6 3,001.5 6,045.0 13,623.9 7,788.6 2,902.5

*Diameter at breast height expressed in inches.
"Rows and columns may not sum to totals due to rounding.

ITrees that contain at least one 12-foot or two 8-foot logs above the first 16-foot section but do not

contain a gradable 12-foot log in the first 16-foot section.
STnternational V4-inch Rule.

Table XV. —Volume of sawtimber for tree grade one on timberland by detailed species and diameter class, Alabama

countics, 1990*

Diamecter class (Inches at breast height)

All 9.0- 11.0- 13.0—- 15.0— 17.0- 19.0— 21.0~
Species classes 10.9 12.9 14.9 16.9 189 20.9 28.9 >29
---------------------- Million board feet" - B
Longleaf pine 848.1 126.5 228.6 239.5 149.4 67.5 17.5 19.0
Slash pine 1,285.3 158.0 257.6 308.2 247.7 138.3 91.5 83.8
Shortleaf pine 1,771.3 315.0 408.3 515.1 259.0 165.2 62.2 46.5
Loblolly pine 5,432.8 337.1 646.5 939.2 984.9 979.1 637.3 863.2 45.5
Virginia pine 40.8 7.5 7.8 9.9 9.8 2.5 3.2
Spruce pine 153.9 3.7 1.8 . 11.6 35.0 50.0 46.7
Redcedar 167.1 6%8 441 20.6 20.7 6.1 2.4 6.4
Hemlock—spruce 26.1 6.0 5.2 5.3 2.0 7.5
Cypress 404.0 17.9 415 50.3 36.3 58.0 47.9 138.2 13.9
Total softwoods 10,129.3 1,043.6 1,641.4 12,0882 1,719.5 1,453.8 912.0 1,211.3 59.4
Select white oaks 392.2 50.8 60.1 100.7 155.5 25.1
Select red oaks 269.8 20.3 58.1 36.9 105.9 48.6
Other white oaks 136.5 19.3 28.0 23.4 62.4 3.3
Other red oaks 435.7 26.5 108.0 101.5 143.9 55.8
Water hickory 16.6 3.4 3.2 49 5.0
Other hickories 162.2 27.1 52.1 51.9 31.1
Soft maple 15.7 4.2 5.8 5.7
Boxelder 3.0 3.0
Beech 4.3 4.3
Sweetgum 405.7 70.0 129.3 72.5 124.0 9.9
Blackgum 98.5 . 17.3 28.3 31.0 21.9
Other gums/tupelos 225.8 48.3 76.7 46.3 52.6 1.9
White ash 42.6 . 9.0 20.5 4.2 8.9
Other ashes 101.4 L 12.6 37.1 16.7 35.0
Sycamore 77.3 } 10.5 17.0 20.0 27.8 2.0
Cottonwood 22.3 [ 8.1 14.1
Basswood 6.0 i 2.3 3.7
Yellow-poplar 473.7 L 43.5 104.0 85.4 233.7 7.2
Sweetbay 27.9 8.0 6.2 4.3 9.4
American elm 23.6 2.5 5.4 8.6 7.2
Other elms 19.8 2.5 3.8 8.1 5.4
River birch 1.3 1.3
Hackberry 39.9 16.9 14.0 2.9 6.0
Total hardwoods 3,001.6 394.1 766.6 631.6 1,055.5 153.7
All species 13,1309 1,043.6 1,641.4 2,088.2 2,113.5 12,2204 1,543.7 2,266.9 213.2

*Rows and columns may not sum to totals due to rounding.

fInternational V4-inch Rule.
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Table XV Volume of sawtimber for tree grade two on timberland by detailed species and diameter class, Alabama

counties, 1990*

Diameter class (Inches at breast height)

All 9.0~ 11.0- 13.0— 15.0- 17.0— 19.0~ 21.0-
Species classes 10.9 12.9 14.9 16.9 18.9 20.9 28.9 229
Million board feet'-

Longleaf pine 860.8 118.9 189.2 281.4 165.6 68.0 32.6 5.2
Slash pine 422.9 67.8 88.4 102.2 85.6 33.4 15.6 29.9
Shortleaf pine 1,414.9 263.7 414.8 371.0 212.0 126.2 21.3 5.7
Loblolly pine 4,985.1 540.1 859.5 1,084.0 1,007.5 578.6 411.6 478.0 25.8
Virginia pine 99.8 19.4 35.2 33.8 6.9 44
Spruce pine 225.9 4.3 14.6 27.7 14.9 53.7 46.7 64.1
Pitch pine 1.0 1.0
Hemlock-spruce 4.3 4.3
Cypress 140.3 6.8 23.7 19.7 27.3 16.8 14.4 315

Total softwoods 8,154.9 1,022.0 11,6254 1,919.8 1,519.8 876.6 551.0 614.5 25.8
Select white oaks 797.1 167.6 250.9 130.9 93.1 135.9 18.7
Sclect red oaks 343.5 35.9 76.3 86.2 67.2 57.0 20.9
Other white oaks 345.7 71.3 99.9 75.7 447 46.1 8.0
Other red oaks 1,123.2 185.7 244.8 258.4 139.6 242.7 52.0
Water hickory 19.0 3.9 11.3 3.8
Other hickories 581.5 177.6 168.1 111.2 58.6 66.0
Hard maple 5.6 5.6
Soft maple 18.9 6.5 94 3.0
Boxelder 1.9 1.9
Beech 18.4 5.0 4.0 6.3 3.2
Sweetgum 876.3 345.3 242.3 125.5 97.2 55.9 10.1
Blackgum 225.5 111.0 69.7 19.6 17.5 7.7
Other gums/tupelos 417.8 162.4 92.4 86.1 29.1 47.7
White ash 59.4 10.1 18.3 12.7 4.6 13.7
Other ashes 141.5 30.4 53.2 28.3 12.9 16.7
Sycamore 77.4 4.2 42.3 53 6.1 9.2 104
Cottonwood 21.7 2.2 13.8 2.7 3.0
Basswood 28.7 7.7 8.3 5.2 3.9 3.5
Yellow-poplar 676.6 166.4 173.6 121.5 86.0 110.3 18.7
Magnolia 7.4 3.0 3.3 1.2
Sweetbay 71.7 46.0 14.2 8.8 2.7
Black walnut 2.3 2.3
Black cherry 7.8 5.6 2.2
American elm 33.8 6.7 8.2 5.8 104 2.7
Other elms 34.4 18.3 5.6 6.4 4.0
River birch 37.7 12.0 12.7 10.7 2.3
Hackberry 66.0 24.4 11.8 14.6 6.3 8.9
Other commercial 4.1 14 2.7

Total hardwoods 6,045.0 1,608.1 1,634.9 1,127.6 691.3 841.1 142.0

All species 14,1999 1,022.0 1,6254 3,527.9 3,157.7 2,004.2 1,242.2 1,455.6 167.9

*Rows and columns may not sum to totals due to rounding.
fInternational V4-inch Rule.




Table XVIL. Volume of sawtimber for tree grade three on timberland by detailed species and diameter cluss,
Alabama counties, 1990%

Diameter class (Inches at breast height)

All 9.0- 11.0-- 13.0~ 15.0~ 17.0- 19.0- 21.0-
Species classes 10.9 12.9 14.9 16.9 18.9 20.9 28.9 =29
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Million board feett -

Longleal pine 2,774.7 612.3 780.8 638.9 437.7 195.5 81.7 279 ‘
Slash pine 1,220.2 348.3 296.4 246.1 160.2 92.3 40.5 36.4 |
Shortleaf pine 3,145.5 884 .4 961.0 708.2 313.8 147.7 83.7 46.7 ‘\
Loblolly pine 14,002.4 3,2145 3,317.1 2,725.3 2,033.6 1,294.9 734.0 649.5 33.5 ‘
Virginia pine 1,342.6 521.1 444 .2 247.8 89.2 35.0 5.3 |
Spruce pine 779.2 71.8 97.1 148.5 120.3 1134 73.0 150.1 5.0 ! :
Other southern pines 1.4 14
E. white pine 16.0 1.3 4.1 3.3 4.1 2.1 ~',
Hemlock-spruce 21.4 3.2 11.7 59 0.6
Cypress 160.7 22.4 17.3 26.7 19.1 26.3 5.9 4.0 39.0

Total softwoods 23,464.1 5,679.2 5,929.8 4,750.7 3,180.5 1,907.7 1,024.1 914.6 77.4 1
Select white oaks 1,508.2 495.2 363.4 283.5 157.9 72.5 117.6 18.2
Select red oak 532.4 154.8 98.9 79.6 66.2 43.6 74.5 14.8
Other white oaks 1,115.1 370.8 292.5 171.9 105.2 69.3 75.3 30.1 |
Other red oaks 2,825.6 651.0 707.0 489.9 372.8 240.4 328.6 35.9 ’
Water hickory 36.0 74 15.7 5.3 4.2 35 :
Other hickories 1,556.5 525.4 382.0 312.8 161.4 84.8 90.2 }
Persimmon 14.2 7.1 7.0 |
Hard maple 324 15.9 7.2 4.0 5.2 ‘
Soft maple 144.3 46.6 27.3 21.8 22.9 9.0 13.8 2.9 i
Boxelder 4.6 4.6
Beech 155.7 18.4 26.2 20.3 21.4 21.5 40.0 8.0
Sweetgum 1,883.1 819.9 455.3 244.2 128.0 120.1 115.7
Blackgum 583.1 318.1 134.7 80.2 17.6 13.5 18.4 0.7 .
Other gums/tupelos 593.5 219.0 152.2 1213 56.3 159 25.4 3.4 #
White ash 92.7 28.2 28.2 22.0 5.2 7.1 2.0 ; i
Other ashes 217.9 93.9 39.4 39.1 18.4 6.3 20.8
Sycamacre 253 o3 47 195 34 82  \la 29 i
Cottonwood 110 40 4.3 28 ‘ o
Basswood 53.1 16.9 17.6 3.2 4.7 10.8
N ehow-poplar 1,340.3 337.4 273.3 259.5 137.4 115.3 151.3 19.6 / ]
Magocha W A 102 AT 59 24 82 ! ’
Sweetbay 2279 92.8 69.7 313 155 4.8 1t 21 { t
Willow 104 46 59 1.2 0.7 (e
Black walnut 17.9 2.5 16 2.7 5.0 6.0 / :
Black cherry 26.5 19.0 4.4 31 )
American elm 58.3 23.6 14.3 8.3 7.9 4.3
Other elms 1117 62.7 24.6 9.1 6.9 3.3 5.1
River birch 97.5 26.8 22.7 16.4 6.3 8.4 16.8
Hackberry 215.4 64.7 58.2 41.1 25.1 13.2 13.1
Black locust 89 2.4 1.4 5.1 . . :
Other locusts 5.1 1.6 2.3 1.2 !
Sassafras 3.1 3.1 4
Holly 2.3 2.3
Other commercial 14.5 3.3 9.3 2.0

Total hardwoods 13,623.9 . 447777 3,269.1 23015 1,410.9 8789 1,146.6 139.2

All species 37,0879 5,679.2 10,407.4 8,019.8 5,482.0 3,318.6 1,903.0 2,061.2 216.6

*Rows and columns may not sum to totals due to rounding.
TInternational V4-inch Rule.
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Figure 25. — Distribution of tree grades one and two hardwood sawtimber volume by species, Alabama,

1990.
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Fully stocked loblolly pine stand.

COMPONENTS OF CHANGE

Change in the volume of trees on Alabama’s timber-
land depends on inter-relationships between growth,
removals, and mortality. The SO-FIA uses three
terms to discuss changes in volume: gross growth, net
growth, and net change. All three are expressed as
average annual estimates for the period from the year
of the previous inventory through the year prior to the
present inventory and may be conceptualized as fol-
lows:

GROSS GROWTH = Survivor Growth + Ingrowth +
Growth on Removals + Growth
on Mortality

(In the case of growing-stock and sawtimber es-
timates, the net difference between trees entering and

departing the growing stock class, or “cull increment,”
is added or subtracted as appropriate.)

NET GROWTH = Gross Growth — Mortality
NIET CHANGE = Net Growth — Removals
The ratio of net growth Lo removals is one measure of

a foress capacily to expand in volume. A ratio
greater than 1.0 to 1.0 indicates increases in volume

36

(growth exceeds removals). A ratio less than 1.0 to 1.0
indicates overcutting (removals exceed growth) and
decreases in volume.

Inventory Volume

Total gross growth associated with Alabama’s tim-
berland averaged 1.5 billion cubic feet over the past 8
years (table XVIII). The volume of trees that died
(mortality) was 268.3 million cubic feet. Total net
growth averaged 1.2 billion cubic feet, an increase of
20 percent since the previous inventory period. This
reverses the negative trend (minus 13 percent)
reported in 1982. Removals averaged 1.1 billion cubic
feet from 1982 to 1989, an increase of 20 percent. Net
growth exceeded removals by 8 percent, leading to a
positive net change in inventory volume (table XIX).
All but the West-Central region had positive net chan-
ges in inventory volume, but there was only a small
net change in the North-Central region. Trends in the
net growth of softwoods and hardwoods have been
very different over the past two inventory periods.

Between 1972 and 1982, softwood net growth
decreased by 17 percent (fig. 26). This decline was a
major reversal of findings from previous inventories
that indicated large increases in growth. The primary
cause for the decrease in growth was that softwood
harvests had risen sharply as large areas of mature
pine stands were being harvested, and forest manage-
ment had begun to intensify. As older stands with
high levels of growth per acre were replaced with
young stands with no merchantable growth, growth
declined. (Trees do not contribute to growth until they
reach the SO-FIA merchantability limit of 5.0 inches
in d.b.h., at which time the entire volume of the tree
adds to growth.) At the same time, softwood mortality
more than doubled as aging stands were more suscep-
tible to damage by insects and disease. Mortality was
an important factor in the softwood growth decrease
because the entire volume of trees that die is sub-
tracted from gross growth to calculate net growth. The
increase in softwood mortality equated to more than
half of the decrease in net growth.

Between 1982 and 1990, softwood growth increased
by 2 percent. While harvesting continued to increase,
ingrowth from stands established in the 1970’s and
early 1980’s boosted softwood growth. Further in-
creases in growth are expected because of the ac-
celeration of new stand establishment during the
1980’s.

Softwood removals in Alabama have been increas-
ing over the past two decades and now total 726.0 mil-
lion cubic feet. The largest expansion occurred be-
tween the 1972 and 1982 inventories when removals
increased by 46 percent (compared to a 13-percent in-
crease recently). Over the past three decades, the




Table XIX.—Components of average annual change in the volume of live trees by species group and region, Alabama, 1982 to 1989*

Table XVIIL.-—Average net annual growth, average annual removals, and average
annual mortality of live trees by species group and ownership,
Alabama, 1982 to 1989%

All Forest =~ Nonindustrial
owners Public industry private’
~~~~~~~~~~~~~~~~~~~~~~~~~~~ Million cubic feet ------------croemeeeaenee
Net growth i
Softwood 650.8 21.4 207.8 4215 iy
Hardwood 560.8 319 924 436.6
L
Total 1,211.6 53.3 300.2 858.1 .
Removals ‘
Softwood 726.0 22.7 206.3 497.1 ‘
Hardwood 390.5 8.7 +92.5 289.4
Total 1,116.6 314 298.7 786.5
Mortality |
Softwood 123.1 8.1 30.2 84.8 ‘
Hardwood 145.2 7.5 27.7 110.1 ‘
Total 268.3 15.5 57.9 195.0

*Rows and columns may not sum to totals due to rounding. i
TIncludes net growth, removals, and mortality on timberland leased to forest in- :
dustry.

Region

Southwest—South

Southwest—North

Southeast

Weat-Central

North-Central

North

All regions

Species Survivor Growth on  Growth on Timberland Land-clearing  Net
group growth! Ingrowtht removals mortality —Mortality removals removals  changes®

e e S e e Million cubic feet --------------ccmoommmmme e

"Includes nongrowth trees.
Hncludes ongrowth trees.

removals,

Soltwood 59.3 19.0 17.2 3.7 10.0 74.5 2.3 12.4
Hardwood 42.5 9.7 5.8 5.3 16.6 244 0.8 21.5
Total 101.8 28.7 23.0 9.0 26.6 98.9 3.1 33.9
Softwood 100.3 275 26.9 7.4 18.5 126.3 0.2 17.1
Flardwood 78.9 13.5 16.7 4.6 20.2 84.5 0.9 8.1
Total 179.2 41.0 43.6 12.0 38.7 210.8 1.1 25.2
Softwood 122.4 34.2 56.3 11.7 31.5 199.9 7.1 -13.9
Hardwood 127.7 26.9 23.0 8.4 35.3 102.2 5.3 43.2
Total 250.1 61.1 79.3 20.1 66.8 302.1 12.4 29.3 :
Softwood 71.0 16.5 25.4 6.9 24.2 134.9 1.8 -41.1 ’i
Hardwood 95.6 14.3 11.8 5.2 32.4 80.0 4.3 10.2 g’
Total 166.6 30.8 37.2 12.1 56.6 214.9 6.1 -30.9 E
Softwood 70.4 17.6 30.9 8.8 28.7 127.9 23.0 -51.9 .
Hardwood 100.0 16.8 10.0 4.5 19.0 46.0 9.7 56.6 !
Total 170.4 34.4 40.9 13.3 47.7 173.9 32.7 4.7
Softwood 30.1 5.8 2.3 2.3 10.2 24.2 4.0 2.1 ! ‘
Hardwood 72.8 7.8 1.8 2.4 21.7 23.9 8.6 30.6 : 
Total 102.9 13.6 4.1 4.7 31.9 48.1 12.6 32.7 i
Soltwood 453.5 120.6 159.0 40.8 123.1 687.7 38.4 -75.3
Hardwood 517.5 89.0 69.1 30.4 145.2 361.0 29.6 170.2
Total 971.1 209.6 228.1 71.2 268.3 1,048.8 68.0 94.9
*Rows and columns may not sum to totals due to rounding.
fliqaal to: survivor growth +ingrowth + growth on removals + growth on mortality — mortality-timberland removals — land-clearing
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softwood growth-to-removals ratio has changed as fol-
lows:

Jrowth-to-removals

Period ratio
1963 to 1971 1.8to 1.0
1972 to 1981 1.0to 1.0
1982 to 1989 09to0 1.0

The most recent inventory indicates that most of
the negative net change in softwood inventory volume
is taking place in the 6- to 12-inch diameter classes on
nonindustrial private timberland (fig. 27). The West-
Central and North-Central regions contain most of
the counties experiencing overcutting of softwoods
(fig. 28). It is important to note the improvement in
the growth-to-removals relationship that is evident in
southwestern counties where ingrowth from stands
planted during the 1970’s is having an impact. It is
likely that similar improvements will occur in some
central counties.

ALL OWNERS

Hardwood growth in Alabama was sluggish be-
tween 1972 and 1982, when a 5-percent decrease was
reported (fig. 29). Both the 1972 and 1982 inventories
recorded low hardwood growth (on a per-acre basis) in
Alabama relative to some other regions of the South.
Also, hardwood mortality had increased by more than
50 percent. Harvesting of hardwoods has risen consid-
erably over the past decade as demand for hardwoods
has increased, mainly for use in the manufacture of
pulp and paper. Between the two most recent inven-
tories, hardwood removals increased by 34 percent.
Increased hardwood cutting has stimulated growth.
which increased by 50 percent between the 1982 and
1990 inventories. At the same time, hardwood mor-
tality decreased by 10 percent. The following changes
have contributed to the improved vigor of Alabama’s
hardwood forests:

» decreased area of overstocked stands

« increased area of fully stocked stands

» decreased area of cull stands

* decreased area of older slow-growing stands

* decreased number of small trees in the inventory
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Figure 26. — Average net annual growth, average annual removals, and average
annual mortality of live softwoods by ownership, Alabama, 1963 to
1971, 1972 to 1981, and 1982 to 1989,
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« decreased number of cull trees in the inventory

- decreased mortality

These changes have allowed forest landowners to
capitalize on hardwood growth potential that was not
previously utilized.

The improvement in growth has meant that the
growth-to-removals ratio for hardwoods remains fa-
vorable at 1.4 to 1.0, with good conditions over most of
the State. Counties with relatively tight growth-to-
removals relationships are beginning to show up
along the Tennessec-Tombighee Waterway. Positive
net change in hardwood inventory has occurred in the
10-inch and larger diameter classes.

Sawtimber Volume

Gross growth of sawtimber was 5.0 billion board
feet (appendix tables 19 and 20). Mortality was 489.0
million board feet, making net growth equal to 4.5 bil-
lion board feet.

Exact comparisons of sawtimber growth estimates
over time are not possible because of the modification

of SO-FIA’s definition of growing stock that was im-
plemented in the 1990 inventory (see Inventory
Methods section of appendix). The change also makes
the estimation of sawtimber removals tenuous be-
cause trees that were cut during the period between
inventories could not be inspected to determine a tree
class. To overcome this pitfall, trees of sawtimber size
that were cut and utilized (based on the field forester’s
determination) were assumed to be growing-stock
trees in the calculation of removals. This assumption
has probably caused an overestimate of sawtimber
removals because it is likely that some of the trees cut
and used were either rough or rotten trees (cull).

Although exact comparisons are not possible, it can
be concluded that net growth has exceeded removals
in Alabama since 1982. The current estimates indi-
cate negative net change in sawtimber inventory has
occurred in the West-Central region (table XX), and
these findings are most likely valid. General trends in
net growth, removals, and mortality of sawtimber
have probably paralleled trends in live-tree change
components.
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Figure 27. — Average net annual growth and average annual removals of live trees by ownership, species group, and diameter
class for private owners, Alabama, 1982 to 1989.
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Figure 28. — Ratio of average net annual growth to average annual removals of live trees by species group and county, Alabama, 1963 to 1971,

1972 to 1981, and 1982 to 1989.
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Figure 29. — Average net annual growth, average annual removals, and average
annual mortality of live hardwoods by ownership, Alabama, 1963 to
1971, 1972 to 1981, and 1982 to 1989.
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Table XX.-—Components of average annual change in the volume of sawtimber by species group and region, Alabama, 1982 to 1989*

Species Survivor Growthon Growth on Cull Timberland Land-clearing  Net

Region group growth’  Ingrowth* vremovals mortality increment Mortality removals removals changet

Million board feet‘]I

Southwest—South Softwood 162.6 108.0 70.9 9.3 -4.6 25.3 282.8 2.1 45.2
Hardwood 64.6 43.8 18.5 5.0 -22.9 20.6 61.9 1. 70.9
Total 227.2 151.8 89.4 14.3 -27.5 -45.9 344.7 3.5 116.1
Southwest—North Softwood 342.1 181.1 132.1 13.0 -18.8 37.6 563.9 0.4 85.2
Hardwood 161.9 105.7 56.6 54 -17.6 30.7 250.6 3.6 62.3
Total 504.0 286.8 188.7 18.4 -36.4 -68.3 814.5 4.0 147.5
Southeast Softwood 347.5 225.1 235.4 27.9 -29.2 73.3 803.9 23.6 -35.7
Hardwood 161.0 170.1 71.6 94 -40.5 43.3 283.8 9.3 116.2
Total 508.5 395.2 307.0 37.3 -69.7 -116.6 1,087.7 32.9 80.5
West Central Softwood 225.3 130.3 120.9 19.3 -7.2 64.2 537.3 7.3 -105.8
Hardwood 181.0 107.2 45.4 10.3 -36.3 59.8 214.8 54 100.2
Total 406.3 237.5 166.3 29.6 —43.5 -124.0 752.1 12.7 -5.6
North Central Softwood 213.9 131.3 130.5 22.3 -13.6 65.1 444.9 80.1 -78.5
Hardwood 131.0 140.6 28.5 4.3 -53.7 19.9 1174 19.4 201.4
Total 344.9 271.9 159.0 26.6 -67.3 85.0 562.3 99.5 122.9
North Softwood 73.7 47.0 10.9 6.2 -3.2 18.1 102.1 12.2 8.6
Hardwood 115.3 76.3 8.5 3.3 -32.5 40.1 86.5 19.8 89.5
Total 189.0 123.3 194 9.5 -35.7 58.2 188.6 32.0 98.1
All regions Softwood 1,365.0 822.8 700.7 98.0 -76.6 283.5 2,734.9 125.8 -81.1
Hardwood 814.8 643.6 229.0 37.7 —-203.4 2144 1,015.1 59.0 640.0
Total 2,179.8 1,466.4 929.7 135.7 -280.0 4979 3,750.0 184.8 558.9

*Rows and columns may not sum to totals due to rounding.

TIncludes nongrowth trees.

#Includes ongrowth trees.

$Equal to: survivor growth + ingrowth + growth on removals + growth on mortality—cull increment—-mortality—timberland removals—land-clearing
removals.

IInternational V4-inch Rule.

DISTURBANCE mon on nonindustrial private timberland, whereas
clearcutting was most prevalent on forest industry
timberland.

The current estimate of harvest area in Alabama

Just over one-third of the timberland in Alabama,
or 8.0 million acres, showed signs of harvest or man-

agement activity over the period since the previous in-
ventory (table XXI). Eight out of 10 acres of the dis-
turbed timberland were harvested, for an average of
772,900 acres per year. (Stands where only a few trees
were removed for firewood or other use are excluded
from the estimate of harvest area.) Harvesting was
divided between clearcutting (45 percent of the har-
vested area) and partial cutting (55 percent). The par-
tial cut category includes a wide range of practices,
such as selection cuts, diameter-limit cuts, salvage
cuts, and highgrading. Partial cutting was most com-
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represents an increase of about one-third over the
period prior to 1982. A large proportion of the increase
occurred on nonindustrial private timberland in the
West-Central and Southeast inventory regions (fig.
30). The increase on nonindustrial land counters con-
cerns by some about whether the nonindustrial
private owner would expand harvest once forest in-
dustries began to reach an equilibrium in the area
harvested on their own timberland.

The “other management” category of disturbance
includes practices such as precommercial and com-
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Table XXI.—Area of timberland by ownership and type of harvest or management activity,

Alabama, 1982 to 1989*

Harvest!
No Other
Ownership Total treatment Clearcut Partial cut management?
--------- Thousand acres
Public 1,162.1 859.2 69.8 94.0 139.1
Forest industry 4,794.9 2,653.6 990.5 622.5 528.3
Nonindustrial
private? 15,975.1 10,392.1 1,830.1 2,817.7 935.2
All owners 21,932.0 13,904.8 2,890.4 3,534.2 1,602.6

*Rows and columns may not sum to totals due to rounding.
fClearcut includes seed tree and shelterwood cuts. Partial cut includes selection, diameter-limit,
and salvage cuts; some heavy thinnings of dominant and codominant trees in sawtimber stands

may also be included.

fIncludes commercial thinning, precommercial thinning, stand improvement cuts (such as
release of desirable species), and stand conversion. In stands where both harvest and management
activities were present, such as partial cut and stand improvement, the associated timberland was

included in the harvest category.
$Includes timberland leased to forest industry.

mercial thinning, stand improvement, and stand con-
version. Timberland with management (other than
harvest) totaled 1.6 million acres, or 7 percent of the
timberland.

Evidence of natural disturbance was also recorded
for sample locations that showed significant damage
due to wildfire, flood, insects, or disease. There were
146,800 acres classified as showing signs of natural
disturbance.

An analysis was conducted to evaluate the success
of pine regeneration on privately owned upland sites
capable of supporting pine forests (termed “pine
sites”). The analysis was prompted by concern over
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pine timber supply and regeneration of nonindustrial
pine forests (USDA FS 1988). The results indicate
pine regeneration success has improved significantly
for all of the private owner groups. The measure used
to gauge regeneration is the pine reforestation rate—
defined as the area of harvested pine-site timberland
that exhibits a high stocking of pine divided by the
total area of harvested pine forest. In the absence of
negative forces, such as drought or fusiform rust
[Cronartium quercum (Berk.) Miyabe ex Shirai f. sp.
fusiforme], stands with high pine stocking following
harvest will usually develop into pure pine stands.
For all owners combined, the pine reforestation rate




increased from 65 percent to 86 percent between the
two most recent inventory periods (fig. 31). Forest in-
dustry is now regenerating more acreage than is har-
vested (112) percent) because oak—pine and hardwood
stands are being converted to pine. For nonindustrial
owners, the reforestation rate went from 47 percent to
73 percent. Though still not optimal, conditions on
nonindustrial private land have improved remarkably
(McWilliams 1991). Conditions are worst on farmer-
owned land but are being offset by planting of mar-
ginal croplands under the CRP.

TIMBER TREATMENT OPPORTUNITIES

Each SO-FIA sample location has been assigned a
timber-related treatment opportunity based on exist-
ing stand conditions. The assessment was made by a
computer algorithm solely on the basis of general
guidelines designed to quantify opportunities for im-
proving or enhancing overall timber quality and
growth. The algorithm uses broad concepts that apply
to a wide range of conditions found in timber stands in
the South Central United States. Two points to
remember when attempting to understand the treat-
ment opportunities are: (1) basic soil-site-species rela-
tionships are not considered in the assessments, and
(2) the assessment is made with no regard to specific

owner objectives or the feasibility of implementing the
treatment. Treatment opportunities are divided into
three groups: stand establishment, intermediate
treatments, and final harvest.

About half of the privately owned timberland in
Alabama is in good condition with adequate stocking
of growing-stock trees and is classified with no treat-
ment opportunity (table XXII). Stand establishment
was assigned to 28 percent of the timberland with op-
portunities (3.0 million acres) and was split between
regeneration and stand conversion. Intermediate
treatments comprised 22 percent of the timberland
with opportunities (2.3 million acres). Almost two-
thirds of the timberland in the intermediate treat-
ment category was assigned to stocking improve-
ments, such as cleaning, release, and -cull-tree
removal. Final harvest opportunities account for the
remaining half of the timberland with treatment op-
portunities (5.5 million acres). But most of the oppor-
tunities for final harvest are assigned to salvage cuts,
which are defined to include stands where at least 80
percent of the growing-stock volume is contributed by
damaged or diseased trees or with at least 500 cubic
feet of salvable dead volume. Regeneration cuts were
an opportunity on only 0.7 million acres. (A stand
must be sawtimber size, well stocked with trees, and
contain at least 5,000 board feet per acre to be as-
signed a regeneration cut opportunity.)
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TIMBER PRODUCTS OUTPUT

Alabama’s forests produced 1.2 billion cubic feet of
timber products output in 1989 (table XXIII). The
State’s output was 68 percent softwood and 32 percent
hardwood. Information on timber products output
was compiled from severance tax records, except for
pulpwood output, which is based on a report by
Hutchins (1991).

Sawlog and veneer-log output increased by 32 per-
cent between 1982 and 1989 (fig. 32) and now com-
prises 28 percent of the total industrial output. On a
percentage basis, the increases were similar for both
softwoods and hardwoods. Softwoods continue to con-
tribute most of the sawlog and veneer-log output, with
82 percent of the total.

Pulpwood dominated timber products output with
over half of the total output for 1989. Total pulpwood
output did not change much between 1982 and 1989,
increasing by only 2 percent. However, the species
mix of pulpwood output changed considerably. In

1982, the breakdown was 70 percent softwood and 30
percent hardwood, compared to 59 percent softwood
and 41 percent hardwood in 1989. The change was
caused by a 15-percent decrease in softwood output
and a 41-percent increase in hardwood output (fig.
33). This reflects a shift in the raw material
demanded by pulp companies as the use of bleached
pulp processes has become more widespread.

Sixteen percent of the timber products output was
made up of green chips. The output of green chips in-
creased by 22 percent between 1982 and 1989. The
current output is 75 percent softwood and 25 percent
hardwood. No long-term trend information for the
major species groups is available from severance tax
records because collection of these data did not begin
until 1987. Since 1987, the output of hardwood chips
has been fairly level.

Table XXII1.—Output of primary timber products by product and species group,

Alabama, 1989

Product and Million cubic
species group Standard units Number feet
Sawlogs and veneer logs*
Softwood Million board feet’ 1,660.2 280..7
Hardwood Million board feet 362.7 62.0
Total Million board feet 2,022.9 342.7
Poles and piling*
Softwood Million board feet 81.8 13.8
Hardwood Million board feet
Total Million board feet 81.8 13.8
Pulpwood*
Softwood Standard cords 4,963,400 402.0
Hardwood Standard cords 3,478,600 278.3
Total Standard cords 8,442,000 680.3
Green chips*®
Softwood Standard cords 1,795,800 145.5
Hardwood Standard cords 605,349 48.4
Total Standard cords 2,401,149 193.9
All products?
Softwood 842.0
Hardwood 388.7
Total 1,230.7

*Based on severance tax records and common conversion factors; crossties,
switch ties, and coal mine posts are included as hardwood output; poles and piling
are included as softwood output; stump wood is excluded.

TInternational V4-inch Rule.
tVissage, 1991

8Composed of products subject to severance tax.
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Figure 32. — Sawlog and veneer log production, Alabama, 1982 to
1989 (source: Alabama Forestry Commission
severance tax reports).

FOREST RESOURCE OUTLOOK

The past 20 years have seen tremendous change in
the character of Alabama’s forest, and this change has
accelerated rapidly over the last 8 years. The major
force underlying change has been the impact of
human interaction with the forest. A strong demand
for Alabama’s timber has led to increased harvesting
of both softwoods and hardwoods. At the same time,
management has intensified to a level unprecedented
in Alabama’s history. Most of the management
intensification has been aimed at pine forests and is
occurring on the more productive sites common in the
Coastal Plain regions. Increased harvesting and
intensified management have affected softwood and
hardwood resources in different ways.

The period between 1972 and 1982 was charac-
terized by the maturing of large areas of Alabama’s
pine stands, a more than doubling of softwood mor-
tality, and a sharp increase in softwood harvest. New
stands of pine were often established using intensive
management systems. These developments have had
a profound effect on the State’s softwood resource. The
positive effects of conversion to younger stands have
shown up in statistics relating to timberland area,
such as the increase in planted pine acreage, but are
not apparent in statistics on timber volume. The in-
crease in softwood growth between the 1982 and 1990
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Figure 83. — Pulpwood production from roundwood and residues,
Alabama, 1982 to 1989 (source: USDA Forest Service,
southern pulpwood production reports).

inventories was not enough to offset expanded
removals, and consequently, the softwood inventory
decreased. The situation that has unfolded in the two
southwestern regions provides insight into potential
developments elsewhere. Softwood inventory volume
in those regions showed little change from 1972 to
1982 and then increased by 8 percent from 1982 to
1990 as a result of ingrowth from young pine stands
that were previously premerchantable in size. This
sort of improvement is possible in the West-Central
region where reforestation has been widespread, al-
though the degree of improvement will depend on the
amount of ingrowth, as well as future trends in
removals. It is questionable whether the overcut
situation that has developed in the North-Central
region will be overcome soon, as pine reforestation ef-
forts may not be enough to offset the effect of ex-
panded removals.

During the 1970’s, Alabama’s hardwood forests
were showing signs of neglect and a general loss of
vigor. Increased hardwood demand for utilization as
chips, pulp, and paper has led to expansion of
hardwood removals. So far, Alabama’s hardwood
resource has been resilient in the face of increased
removals, even though there has been little change in
management intensity. It is fortunate that, on a broad
scale, some of the effects of increased hardwood
removals mimic the effects of intensified manage-




ment. The impact of these effects is very much in line
with the need for hardwood improvement discussed in
the bulletin covering the 1972 inventory (Murphy
1973). For example, expansion of harvest has led to a
general improvement in stocking. The result has been
a significant increase in hardwood growth; however, it
is unlikely that the increase will be sustained. In the
previous inventory period, hardwood growth in
Alabama was below levels found in some comparable
regions of the South (on a per-acre basis). Current
findings indicate that growth rates are now more com-
parable with those regions.

Decreased area of hardwood stands is another sign
that expansion in hardwood volume could be tem-
porary. There appear to be only limited sources of new
quality hardwood stands. On upland sites of the Coas-
tal Plain, hardweod forests often originate following
the harvest of pines. Such sites usually contain an in-
ferior manageable stand and are often converted to
pine if operable for pine management. New sources of
bottomland sites are rare.

Expansion of hardwood removals is likely to limit
the availability of hardwood volume in some areas.
Some counties near the Tennessee-Tombigbee Water-
way are showing very tight growth-to-removal ratios.
The future for hardwoods will depend on trends in
harvest levels, changes in the area of hardwood forest
types, regeneration quality, and management of exist-
ing stands. It is possible that increased demand for
hardwoods will provide incentive for intensification of
hardwood management.
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Inventory Methods

The SO-FIA uses a two-phase sample of temporary
aerial-photo points and a systematic grid of per-
manent ground plots (Kelly 1991). The area of
forested land was determined by photointerpretation
of temporary points and field checks of permanent
plots. Field measurements were conducted on a sub-
set of permanent plots spaced 3 miles apart (fig. 34).
Tree data were collected on plots that were forested at
the time of the current inventory or at the time of the
previous inventory.

Initial estimates of forest area were obtained by in-
terpreting 145,109 photopoints using dot counts and
the most recent aerial photography available. The dot
counts provided an estimate of the proportion of forest
to nonforest land that was used along with U.S. Cen-
sus land area data to develop county-level forest area
statistics. The photointerpretation estimate was then
adjusted by ground checks of actual land use at all
permanent ground plots.

Forest statistics were estimated from data collected
at each forested plot. Measurement plots consist of 10
satellite points spread over an acre of forest. (In the
1982 inventory, five satellite points were used.) At
each point, trees 5.0 inches in d.b.h. or greater are
selected for measurement using a 37.5-factor prism—
each tree represents 3.75 square feet of basal area per
acre. The large-factor prism was used to ensure a rep-
resentative sample of trees across all satellite points
and thus reduce the effect of vegetation clumping or
gaps that occur across the sampled acre. Trees be-
tween 1.0 and 4.9 inches in d.b.h. are tallied on a
1/275-acre circular fixed plot on the first three points
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Figure 34. — Measurement plot configuration.
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and at any remaining points where fewer than two
trees 5.0 inches in d.b.h. or larger are tallied. A tally
of free-to-grow pine seedlings on 1/600-acre plots at
each of the 10 points is used to assess pine regenera-
tion for plots that: (1) reverted from nonforest land
use, (2) were harvested or thinned, or (3) underwent
other significant disturbance.

In order to achieve greater compatibility among
Forest Inventory and Analysis units, a modified tree
clagsification system has been in effect since the 1988
inventory of Arkansas (May and others 1990). Tree
grade 5 was used to designate trees capable of produc-
ing at least one 12-foot log or two 8-foot logs in the
sawlog portion but not capable of producing a grade-
able 12-foot log in the first 16-foot section. These
trees—formerly classed as rough or rotten—are now
included in growing stock. An additional change in
the definition of growing stock was made at the begin-
ning of the 1990 inventory of Alabama. At that time,
the 50-percent soundness criteria (for volume in the
sawlog) was changed to 30 percent. Both of these
changes were made to align SO-FIA’s techniques with
those used in other regions of the country and
facilitate the use of inventory findings across regional
boundaries. Any comparisons with previous estimates
of growing stock were based on data that had been
reprocessed to account for the change in definition.
Because of the revised definition, and to better assess
changes in whole-forest conditions, analysis of trends
in inventory volume, growth, removals, and mortality
has focused on live trees.

Tree volumes were obtained using Grosenbaugh’s
STX algorithm (1964). Total-tree dry weight was es-
timated using equations developed by Clark and
others (1985) and other sources. Tree measurements
include stump diameter and height, d.b.h., bark thick-
ness, sawlog and midpoint length (sawtimber trees
only), bole and midpoint length (for sawtimber trees,
measured at the midpoint of the upper-stem section),
diameter outside bark (d.o.b.) at each length measure-
ment, and total height. Volume growth was computed
using present and past volumes of remeasured trees
(May 1988). Growth on trees that died, were cut, or
were not tallied at the previous measurement was es-
timated from regression equations that were
developed using data from the remeasured popula-
tion. The total volume of trees that died or were cut
was also determined using regression. Because five
satellite points were measured in 1982, all estimates
of growth, removals, and mortality were based on the
five remeasured points.

Data collected at each measurement plot included
information on site productivity, stand origin, size of
forest tract, distance from road, slope, aspect, distur-
bance, management, evidence of other use, and non-
timber resources. Ownership information was ob-




tained for each plot from county tax assessors records
and contact with owners in the field. Other public
agencies were consulted when classifying absentee
owners as farmers, individuals, corporations, or les-
sors.

Field work was started June 1989 and completed
October 1990. A total of 8,625 permanent ground plots
were visited by inventory personnel. The sample in-
cluded 3,917 timberland plots, 8 productive reserved
plots, and 1,882 nonforest plots (see Definition of
Terms section). Also, 2,818 “intensification” plots
were field checked for status as forest or nonforest.

Reliability of Data

Reliability of SO-FIA estimates may be affected by
two sources of error. The first source, termed estimat-
ing error, arises from mistakes in measurement, judg-
ment, recording, or compiling and from limitations of
the equipment. Estimating error is minimized by SO-

FIA through comprehensive training, supervision,
quality control programs, and emphasis on careful
work.

The second type of error, sampling error, is as-
sociated with natural and expected deviation of the
sample mean from the true population mean. The
deviation is susceptible to a mathematical evaluation
of the probability of error. Sampling errors for State
totals are based on one standard deviation (table
XXIV). That is, the chances are two out of three that if
the results of a 100-percent census were known, the
sample results would be within the limits indicated.

Estimates smaller than State totals will have larger
sampling errors. The smaller the area examined, the
larger the sampling error. In addition, as area or
volume totals are stratified by forest type, species,
diameter class, ownership, or other subunits, the sam-
pling error increases and is greatest for the smallest
divisions. The magnitude of this increase is depicted
in table XXV, which shows the sampling error to
which the estimates are liable, two chances out of
three.

Table XXIV.—Sampling errors for estimates of total timberland area (1990), volume (1990),
average net annual growth (1982 to 1989), and average annual removals (1982 to

1989), Alabama

Percent

Item Total Units sampling error
Timberland area 21,932.0 Thousand acres 0.3
Live trees

Volume 24,736.0 Million cubic feet 1.3

Average net annual growth 1,211.7 Million cubic feet 1.5

Average annual removals 1,116.6 Million cubic feet 3.2
Sawtimber

Volume 76,175.6 Million board feet* 1.9

Average net annual growth 4,493.8 Million board feet 2.0

Average net annual removals 3,934.8 Million board feet 3.6

*International 1/4-inch Rule.

Table XXV.—Sampling error to which estimates are liable, two chances out of three, Alabama, 1990*

Live trees Sawtimber
Average Average Average Average
Sampling Timberland net annual annual net annual annual
error area Volume growth removals Volume growth removals
Percent Thousand =~ ------emnnve- Million cubic feet----------=--  ceeemeee. Million board feet’-------------
acres
1.0 1,973.9
2.0 493.5 10,451.0 681.6 68,748.5 4,490.0
3.0 219.3 4,644.9 302.9 30,554.9 1,995.5
4.0 123.4 2,612.7 170.4 714.6 17,187.1 1,122.5 3,157.6
5.0 79.0 1,672.2 109.1 457.4 10,999.8 7184 2,020.9
10.0 19.7 418.0 27.3 114.3 2,749.8 179.6 505.2
15.0 8.8 185.8 12.1 50.8 1,222.2 79.8 224.5
20.0 4.9 104.5 6.8 28.6 687.5 449 126.3
25.0 3.2 66.9 44 18.3 440.0 28.7 80.8

*By random sampling formula.
"International V4-inch Rule.
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Definition of Terms
Forest Land Classes

Deferred timberland—National forest land that
meets productivity standards for timberland but is
under study for possible inclusion in the wilderness
system.

Forest land—Land at least 10 percent stocked by
forest trees of any size, or formerly having such tree
cover, and not currently developed for nonforest use.
Minimum area considered for classification is 1 acre.
Forest land is divided into commercial categories
(timberland and deferred timberland) and noncom-
mercial categories (productive-reserved and un-
productive).

Productive-reserved forest land—Productive public
forest land withdrawn from timber utilization
through statute or administrative regulations.

Timberland-—Forest land that is producing, or is
capable of producing, crops of industrial wood and not
withdrawn from timber utilization. (Timberland is
synonymous with “commercial forest land” in prior in-
ventories.

Unproductive forest land—Forest land incapable of
yielding crops of industrial wood because of adverse
site conditions.

Tree Classes

Commercial species—Tree species currently or
prospectively suitable for industrial wood products.
Excluded are noncommercial species (See Species
List).

Cull trees—Rough or rotten trees.

Growing-stock trees—Live trees of commercial
species classified as sawtimber, poletimber, sapling,
and seedlings. Trees must contain at least one 12-foot
log or two 8-foot logs in the sawlog portion now or
prospectively to be classed as growing stock.

Hardwoods—Dicotyledonous trees, usually broad-
leaved and deciduous.

Live trees—All commercial and noncommercial
trees that are alive and of sapling size or larger.

Noncommercial species—Tree species of typical
small size, poor form, or inferior quality that normally
do not develop into trees suitable for industrial wood
products (See Species List).

Rotten trees—Live trees of commercial species that
are unmerchantable for sawlogs currently or poten-
tially because of rot deduction in the sawlog portion.

Rough trees—Live trees of commercial species that
are unmerchantable for sawlogs currently or poten-
tially because of roughness or poor form in the sawlog
portion. Also included are live trees of noncommercial
species.
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Salvable dead trees—Standing or down dead trees
that were formerly growing stock and are considered
merchantable.

Softwoods—Coniferous trees, usually evergreen,
having needles or scalelike leaves.

Forest Types

Elm-ash-cottonwood—Forests in which elm, ash,
or cottonwood, singly or in combination, comprise a
plurality of the live-tree stocking. Common associates
include willow, sycamore, beech, and maple.

Loblolly-shortleaf pine—Forests in which yellow
pines (except longleaf or slash pine), singly or in com-
bination, comprise a plurality of the live-tree stocking.
Common associates include oak, hickory, and gum.

Longleaf-slash pine—Forests in which longleaf or
slash pine, singly or in combination, comprise a
plurality of the live-tree stocking. Common associates
include oak, hickory, and gum.

Oak-gum-—cypress—Bottomland forests in which
tupelo, blackgum, sweetgum, oaks, or cypress, singly
or in combination, comprise a plurality of the live-tree
stocking—except where pines comprise 25 to 49 per-
cent, in which case the stand would be classified oak-
pine. Common associates include cottonwood, willow,
ash, elm, hackberry, and maple.

Oak-hickory—Forests in which upland oaks or
hickory, singly or in combination, comprise a plurality
of the live-tree stocking—except where pines comprise
25 to 49 percent, in which case the stand would be
classified oak-pine. Common associates include yel-
low-poplar, elm, maple, and gum.

Oak-pine—Forests in which hardwoods (usually
upland oaks) comprise a plurality of the stocking but
in which pines comprise 25 to 49 percent of the live-
tree stocking. Common associates include gum, hick-
ory, and yellow-poplar.

Maple-beech-birch—Forest in which maples,
beech, yellow birch, or sweet birch, singly or in com-
bination, comprise a plurality of the live-tree stocking.

Nontyped—Timberland currently unoccupied by
any live trees or seedlings; for example, very recent
clearcut areas,

White pine~hemlock—Forests in which white pine
or hemlock, singly or in combination, comprise a
plurality of the live-tree stocking.

Dimension Classes of Trees

Poletimber trees—Trees 5.0 to 8.9 inches in d.b.h.
for softwoods and 5.0 to 10.9 inches for hardwoods.

Rough, rotten, and salvable dead trees—See “tree
classes.”

Saplings—Trees 1.0 inch to 4.9 inches in d.b.h.

Seedlings—Trees less than 1.0 inch in d.b.h.




Sawtimber trees—Trees 9.0 inches and larger in
d.b.h. for softwoods and 11.0 inches and larger for
hardwoods.

Stand Size Classes

Nonstocked stands—Stands less than 10 percent
stocked with live trees.

Poletimber stands—Stands at least 10 percent
stocked with live trees, half or more of this stocking in
sawtimber or poletimber trees, and with poletimber
stocking exceeding that of sawtimber stocking.

Sapling-seedling stands—Stands at least 10 per-
cent stocked with live trees, more than half of this in
saplings or seedlings.

Sawtimber stands—Stands at least 10 percent
stocked with live trees, half or more of this stocking in
sawtimber or poletimber trees, and with sawtimber
stocking at least equal to poletimber stocking.

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 deter-
mined by comparing the stand density in terms of
number of trees or basal area with a specified stand-
ard (see May 1990). Therefore, full stocking is 100 per-
cent of the stocking standard.

The tabulation below shows the density standard in
terms of trees per acre by size class required for full
stocking.

D.b.h. Number of D.b.h. Number of
trees trees
Inches Inches
Seedlings 600 16 72
2 560 18 60
4 460 20 51
6 340 22 42
8 240 24 36
10 155 26 31
12 115 28 27
14 90 30 24

Arbitrarily defined stocking categories are defined as
follows:

Understocked—Stands 0 to 60 percent stocked.
These stands will take a very long time to reach full
stocking. Meanwhile, poor bole form will result, and
much of the productivity will be placed on heavy limbs
instead of the bole.

Optimally stocked—Stands 61 to 100 percent stock-
ed. These stands are growing toward a fully stocked
condition (ideal space required for each tree increases
with age). Optimum growth and bole form occur in
this range.

Fully stocked—Stands 101 to 130 percent stocked.
These stands make full utilization of growing space,
but variation of stocking within stands, or clumping,
is common.

Overstocked—Stands greater than 130 percent
stocked. These stands will become stagnant with mor-
tality of individuals increasing as stocking increases
over 130 percent.

Volume

Volume of cull—The volume of sound wood in the
bole of rough and rotten trees.

Volume of growing stock—The cubic-foot volume of
sound wood in growing-stock trees at least 5.0 inches
in d.b.h. from a 1-foot stump to a minimum 4.0-inch
top d.o.b. of the central stem or to a point where the
central stem breaks into limbs. Rough, rotten, and
noncommercial species are excluded.

Volume of sawtimber—Net volume in the sawlog
portion of live sawtimber trees in board feet of the In-
ternational Rule (4-inch kerf). Net volume equals
gross volume less deductions for rot, sweep, and other
defects that affect use for lumber. Rough, rotten, and
noncommercial trees are excluded.

Volume of live trees—The cubic-foot volume of
sound wood in live trees at least 5.0 inches in d.b.h.
from a 1-foot stump to a minimum 4.0-inch top d.o.b.
of the central stem or to a point where the central
stem breaks into limbs. (In some instances, volume of
live trees includes the total-tree volume of saplings.)

Volume of timber—Definition is identical to the
“volume of live trees” but includes salvable dead trees.

Biomass

Merchantable dry weight—Dry weight of woody
biomass of all growing-stock trees greater than 5.0 in-
ches in d.b.h. from a 1-foot stump to a 4.0-inch top
d.o.b. or to a point prior to a 4.0-inch d.o.b. because of
branching, forking, or other factors.

Residual dry weight—Dry weight of woody biomass
of the nonmerchantable portion of all growing-stock
trees greater than or equal to 5.0 inches in d.b.h., all
saplings, all noncommercial trees, all rough trees, and
all rotten trees.

Total dry weight—Dry weight of woody biomass for
all live woody vegetation greater than 1.0 inch in
d.b.h. Included are growing-stock, commercial, non-
commercial, rough, and rotten (sound portion) trees.

Woody biomass—The amount of live organic
material in woody vegetation. Included are bark and
wood; excluded are fruits, leaves, stump, and roots.
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Growth Classes

Gross growth—Total increase or decrease in stand
volume computed on growing-stock or live trees.
Gross growth equals survivor growth plus ingrowth
plus growth on removals plus growth on mortality
plus cull increment. Cull increment is not a com-
ponent of live-tree growth.

Net change—Increase or decrease in stand volume,
computed on growing-stock or live trees. Net change
is equal to net growth minus removals.

Net growth—Increase or decrease in stand volume,
computed on growing-stock or live trees. Net growth
is equal to gross growth minus mortality.

Classes of Trees Used in Growth
Computations

Ingrowth trees—Submerchantable-and-in at time 1
(previous inventory) and merchantable-and-in at time
2 (current inventory).

Mortality trees—Merchantable-and-in at time 1 and
dead prior to time 2.

Nongrowth trees—Merchantable-and-out at time 1
and merchantable-and-in at time 2; included with
survivor growth for growth computation.

Ongrowth trees—Submerchantable-and-out at time
1 and merchantable-and-in at time 2; included with
ingrowth component for growth computation.

Removal trees—Merchantable-and-in at time 1 and
removed prior to time 2.

Survivor trees—Merchantable-and-in at time 1 and
time 2.

Ownership Classes

Forest industry land—Land owned by companies or
individuals operating primary wood-using plants.
National forest land—Federal lands that have been
legally designated as national forests or purchase
units and other land under the administration of the
Forest Service, including experimental areas.
Nonindustrial private land:

Corporate-owned land—Land privately owned by
private corporations other than forest industry and
incorporated farms.

Farmer-owned land—Land operated as a unit of
10 acres or more from which the sale of agricultural
products totals $1,000 or more annually.

Individual-owned land—Land privately owned
by individuals other than forest industry, farmers, or
miscellaneous private corporations.

Other Federal land—Federal land other than na-
tional forests and land administered by the Bureau of
Land Management.
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State, county, and municipal land-—Land owned by
States, counties, and local public agencies or
municipalities or land leased to these governmental
units for 50 years or more.

Miscellaneous Definitions

Average net annual growth—Change in average net
annual volume of growing-stock or live trees for the
intersurvey period.

Average annual mortality—Average annual sound-
wood volume of growing-stock or live trees dying from
natural causes.

Average annual removals—Average net annual
volume of growing-stock or live trees removed from
the inventory by harvesting, cultural operations (such
as timber stand improvement), land clearing, or chan-
ges in land use.

Basal area—The area in square feet of the cross sec-
tion at breast height of a single tree or of all the trees
in a stand, usually expressed in square feet per acre.

Cull increment—The change in growing-stock
volume due to growing-stock, rough, or rotten trees
changing tree class between time 1 and time 2.

D.b.h. (diameter at breast height)—Tree diameter
in inches, outside bark, usually measured at 4.5 feet
above the ground.

Diameter classes—The 2-inch diameter classes ex-
tend from 1.0 inch below to 0.9 inches above the stated
midpoint. Thus, the 12-inch class includes trees 11.0
inches through 12.9 inches in d.b.h.

D.o.b. (diameter outside bark)—Tree diameter in
inches, outside bark.

Log grades—A classification of logs based on exter-
nal characteristics as indicators of quality or value.

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

Natural stands—Stands with no evidence of artifi-
cial regeneration. This includes those stands estab-
lished by seed tree regeneration methods.

Planted pine—Longleaf-slash pine and loblolly-
shortleaf pine stands with evidence of regeneration
from planting or direct seeding.

Sawlog portion—The point on the bole of a sawtim-
ber tree between a 1-foot stump and the sawlog top.

Sawlog top—The portion of the bole of a sawtimber
tree above which a sawlog cannot be produced. The
minimum sawlog top is 7.0 inches in d.o.b. for
softwoods and 9.0 inches for hardwoods.

Select red oaks—A group of select species in the red
oak subgenus (Erythrobalanus); may include one or
more of the following species: cherrybark oak (Quer-
cus falcata var. pagodifolia), northern red oak (@Q.
rubra), or shumard oak (. shumardii). Other red oak
species are included in the “other red oaks” group.




Select white oaks—A group of select species in the
white oak subgenus (Leucobalanus); may include one
or more of the following species: white oak (Quercus
alba), swamp white oak (Q. bicolor), durand oak (Q.
durandii), bur oak (Q. macrocarpa), swamp chestnut
oak (Q. michauxii), or chinkapin oak (. muehlenber-
git). Other white oak species are included in the “other
white oaks” group.

Site class—A classification of forest land in terms of
potential capacity to grow crops of industrial wood.

SO-FIA—The U.S. Department of Agriculture, For-
est Service, Southern Forest Experiment Station, For-
est Inventory and Analysis Unit located in Starkville,
Mississippi.

Timber removals—The net volume of growing-stock
or live trees removed from the inventory by harvest-
ing or cultural operations such as timber stand im-
provement, land clearing, or change in land use.

Tree grade—A classification of the volume of the
sawlog portion of sawtimber trees based on: (1) the log
grade of the first 16-foot section or (2) the ability to
produce at least one 12-foot or two 8-foot logs
anywhere in the sawlog portion. In past surveys, a log
grade was assigned to each upper log based on log
grade standards.

Upper-stem portion—That part of the main stem or
fork of a sawtimber tree above the sawlog top to a 4.0-
inch d.o.b. or to the point where the main stem or fork
breaks into limbs.

Species List

Scientific and common names of tree species (Little
1979) sampled in Alabama (trees less than 1.0-inches
in d.b.h. are excluded):
Commercial Species

Scientific name Common Name

Softwoods

Atlantic white-cedar
Southern redcedar
Eastern redcedar

Chamaecyparis thyoides
Juniperus silicicola
J. virginiana

Pinus clausa Sand pine

P. echinata Shortleaf pine

P. elliottii Slash pine

P. glabra Spruce pine

P. palustris Longleaf pine

P. serotina Pond pine

P. strobus Eastern white pine
P. taeda Loblolly pine

P. virginiana

Virginia pine

Taxodium distichum

Tsuga canadensis

Hardwoods

Acer barbatum

A. negundo

A. rubrum var. rubrum
A. saccharinum

A. saccharum
Aesculus glabra

A. octandra

Betula alleghaniensis
B. lenta

B. nigra

Carya sp.

C. aquatica

C. illinoensis
Castanea dentata

C. pumila

Catalpa sp.

Celtis laevigata

C. occidentalis
Cornus florida
Diospyros virginiana
Fagus grandifolia
Fraxinus americana
F. pennsylvanica

F. quadrangulata
Gleditsia aquatica
G. triacanthos

Ilex opaca

Juglans cinerea

J. nigra

Liquidambar styraciflua

Liriodendron tulipifera
Magnolia acuminata
M. grandiflora

M. virginiana

Morus rubra

Nyssa aquatica

N. sylvatica var. biflora

N. sylvatica var. sylvatica

Persea borbonia
Plantanus occidentalis
Populus sp.

Prunus serotina
Quercus alba

Q. bicolor

Q. coccinea

Q. durandii

Q. falcata

Q. falcata var. pagodifolia

Q. laurifolia
Q. lyrata

Baldcypress and
pondcypress
Eastern hemlock

Florida maple
Boxelder

Red maple

Sliver maple
Sugar maple

Ohio buckeye
Yellow buckeye
Yellow birch
Sweet birch

River birch
Hickory

Water hickory
Pecan

American chestnut
Allegheny chinkapin
Catalpa
Sugarberry
Hackberry
Flowering dogwood
Common persimmon
American beech
White ash

Green ash

Blue ash

Water locust
Honey locust
American holly
Butternut

Black walnut
Sweetgum
Yellow-poplar
Cucumbertree
Southern magnolia
Sweetbay

Red mulberry
Water tupelo
Swamp tupelo
Blackgum

Redbay

American sycamore
Cottonwood

Black cherry
White oak

Swamp white oak
Scarlet oak
Durand oak
Southern red oak
Cherrybark oak
Laurel oak
Overcup
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Q. macrocarpa

Q. michauxii

Q. muehlenbergii

Q. nigra

Q. nuttallii

Q. phellos

Q. prinus

Q. rubra

Q. shumardii

Q. stellata var. stellata

Q. stellata var.
mississippiensis

Q. velutina

Robinia pseudoacacia

Salix sp.

Sassafras albidum

Tilia americana

T. heterophylla

Ulmus alata

U. americana

U. crassifolia

U. pumila

U. rubra

U. serotina

Noncommercial Species

Aesculus sp.
Ailanthus altissima
Albizia julibrissin
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Bur oak

Swamp chestnut oak
Chinkapin oak
Water oak

Nuttall oak

Willow oak
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

Buckeye
Tree-of-heaven
Mimosa

Amelanchier sp.
Asimina triloba
Bumelia sp.

Carpinus caroliniana
Castanea sp.

Cercis canadensis
Cotinus obovatus
Crataegus sp.

Cryilla racemiflora
Forestiera acuminata
Ilex coriacea

Magnolia macrophylla
Malus sp.

Melia azerdarach
Morus alba

Ostrya virginiana
Oxydendrum arboreum
Paulownia tomentosa
Planera aquatica
Prunus sp.

Quercus incana

Q. laevis

Q. marilandica

Q. virginiana
Sapium sebiferrum
Symplocos tinctoria
Vaccinium arboreum
Viburnum rufidulum

Serviceberry

Pawpaw

Chittamwood

American hornbeam

Chinkapin

Eastern redbud

American smoketree

Hawthorn

Swamp cyrilla

Swamp privet

Gallberry

Bigleaf magnolia

Apple

Chinaberry

White mulberry

Easter hophornbeam

Sourwood

Royal paulownia

Water elm

Plums, cherries, (other
than black cherry)

Bluejack oak

Turkey oak

Blackjack oak

Live oak

Chinese tallowtree

Sweetleaf

Sparkleberry

Rusty blackhaw

Zanthoxylum clava-herculis Hercules club
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Table 1.— Area by land class, Alabama, 1990

Land class Area
Thousand acres
Forest
Commercial
Timberland 21,932.0
Differed timberland
Noncommercial
Productive-reserved 32.6
Unproductive
Total forest 21,964.6
Nonforest
Cropland* 4,496.7
Other 6.030.0
Total nonforest 10,526.7
Allland’ 32,4913

*U.S. Department of Commerce, Bureau of the Census, 1987
Census of Agriculture, Volume 1: State and County data, issued

1989.
TBureau of Census, 1981.

Table 2.— Area of timberland by ownership class, Alabama, 1990*

Ownership class

Area

Public
National forest
Other Federal
State
County

Total public

Private
Forest industry
Farmer
Miscellaneous private
Individual
Corporate

Total private

All ownerships

Thousand acres

605.4
249.6
211.7

95.4

1,162.1

4,794.9
4,980.4

9,184.0
1,810.7
20,769.9
21,932.0

*Columns may not sum to totals due to rounding.
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Table 3.— Area of timberland by stand size and ownership classes, Alabama, 1990*

Stand All National Other Forest Miscellaneous
size class ownerships forest public industry Farmer private

Thousand Qeres-----=«==«===sxmmmmmm e
Sawtimber 7,639.4 381.2 250.6 1,414.1 1,919.8 3,673.7
Poletimber stands 5,912.5 116.1 152.8 1,351.3 1,253.5 3,038.8
Sapling and seedling 8,336.0 108.1 153.3 2,013.7 1,801.4 4,259.5
Nonstocked areas 44.1 15.7 5.7 22.7
All classes 21,932.0 605.4 556.7 4,794.9 4,980.4 10,994.7

*Rows and columns may not sum to totals due to rounding.




Table 4.— Area of timberland by stand volume and ownership class, Alabama, 1990*

Stand volume All National Other Forest Miscellaneous

per acre ownerships forest public industry Farmer private
Board feet! e Thousand aeres --------suxw-swesscemeeeeo
Less than 1,500 9,563.2 108.0 148.0 2,374.2 2,105.3 4,827.7
1,500 to 5,000 6,612.5 169.3 213.5 1,223.9 1,435.0 3,570.8
More than 5,000 5,756.3 328.2 195.2 1,196.7 1,440.0 2,596.1
All classes 21,932.0 605.4 556.7 4,794.9 4,980.4 10,994.7

*Rows and columns may not sum to totals due to rounding.
"International V4-Rule.

Table 5.— Area of timberland by percent growing-stock trees and cull trees, Alabama, 1990%*

Cull trees
Growing-stock (Percent stocking)
trees Total 0-10 10-20 20-30 30-40 40-50 50--60 >60
Percent stocking -------reremmmsmme el ThOUSANA ACTeg -=-==-====nrsmmmmmmmes e
0-10 99.1 33.6 27.3 11.0 10.8 5.8 10.5
10-20 66.1 33.5 5.1 11.4 4.9 11.2
20-30 215.1 73.3 33.3 285.4 16.5, 28.8 17.0 17.8
3040 360.2 61.7 33.8 76.3 25.2 35.9 46.1 81.3
40-50 660.9 102.8 68.5 105.0 107.9 125.3 80.2 71.2
50-60 1,200.2 200.2 185.7 245.8 241.1 176.8 105.1 45.6
60-70 1,888.1 295.4 373.8 483.5 398.5 204.0 67.9 65.0
70-80 2,839.7 483.4 757.9 763.6 500.0 252.5 52.7 294
80-90 3,509.8 975.5 1,076.9 916.9 412.3 101.9 8.5 17.9
90-100 3,619.0 1,291.8 1,224.6 773.3 245.5 74.9 6.0
100-110 2,956.0 1,326.3 1,060.0 410.7 129.4 23.8 5.7
110-120 2,181.7 1,266.6 675.4 173.3 50.0 16.5
120-130 1,202.4 883.1 257.1 56.4 5.8
130-140 708.0 625.7 76.5 5.7
140-150 306.4 271.0 35.4
150-160 91.4 91.4
160+ 28.0 28.0
Total 21,932.0  8,043.2 5,891.4 4,053.3 2,148.1 1,051.0 395.0 350.0

*Rows and columns may not sum to totals due to rounding.




Tuhle 6.

Ownarship
and
Lroe chids

National forest
Girowing stock
Rough nnd rotten

Total

Othor public
Cirowing slock
Rough and rotlon

Tolnl

Ioresl industry
Growing slock
Rough and rotton

Tolnl

Iarmer
Growing stock
Rough and rotten

Tolal

Mincallaneous private

Growing stock
Rough nnd rotien

Tolul

All ownors
Growing stock
Rough and rotten

Tolasl

Average basal area of live trees on timberland by ownership, tree class, species, and tree size class, Alabama, 1990%

Hardwood

FRRown and cohumna may nol. sum to Lotals due to rounding.

Table 7.

Site cluss
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165 11" or more
120 Lo 166 ft!
B to 120 11

6O Lo 84 11
Lous Lhan 50 14

All classon

*Rows and columns may not sum to totals due to rounding.

Softwood
Sapling Sapling
All and and
Hpecies seedling Poletimber Sawtimber seedling Poletimber Sawtimber
------------------------------------------ Square feet per acre
7.9 3.1 8.3 27.5 9.7 14.4 14.9
144 0.7 0.4 0.2 6.2 4.6 2.3
92.3 3.8 8.7 27.7 15.9 19.1 17.2
66.9 2.4 5.3 13.1 6.8 16.9 22.4
16.1 0.5 0.3 0.9 6.5 3.5 4.4
H3.1 3.0 5.6 13.9 13.3 20.5 26.8
6:3.9 75 14.6 15.0 7.3 9.7 9.8
9.9 0.6 0.5 0.2 4.4 2.3 1.8
73.8 8.1 15.1 15.2 11.8 12.1 11.6
60.7 3.2 5.9 12.2 7.7 15.5 16.2
12.5 0.4 0.3 0.3 5.3 3.3 2.9
73.2 3.6 6.2 12.5 13.0 18.8 19.1
60.4 4.2 8.1 12.6 8.2 14.1 13.2
12.4 0.7 0.3 0.4 5.2 3.1 3.1
73.2 4.9 84 13.0 134 17.2 16.3
61.9 4.6 9.0 13.4 7.9 13.5 134
12.2 0.6 0.3 0.3 5.1 3.0 2.8
71.1 5.2 9.3 13.8 13.0 16.6 16.2
Area of timberland by site and ownership classes, Alabama, 1990%
All National Other Forest Miscellaneous
ownerships forest public industry Farmer private
------------------ -Thousand acres ------
1,886.0 78.6 90.0 426.5 427.0 863.0
5,381.4 110.4 116.5 1,265.2 1,219.5 2,669.7
8,136.1 157.3 169.2 1,793.1 1,816.7 4,199.7
5,710.3 217.2 141.4 1,193.0 1,346.8 2,811.9
819.2 42.0 39.5 116.9 170.3 540.4
21,932.0 605.4 556.7 4,794.9 4,980.4 10,994.7




Table 8.— Area of timberland by forest type and ownership class, Alabama, 1990*

All National Other Forest Miscellaneous
Forest type ownerships forest public industry Farmer private
Thousand acres

White-red—jack pine 5.2 5.2
Longleaf—slash pine 1,1974 93.2 39.5 428.2 163.7 472.7
Loblolly—shortleaf pine 6,259.9 138.8 60.9 1,981.7 1,209.1 2,869.4 l
Oak-—pine 4,521.8 188.9 172.5 956.9 810.3 2,393.1 i
Oak-hickory 7,661.4 168.2 213.3 946.7 2,198.9 4,134.2 "'
Oak-gum-cypress 2,258.9 11.0 70.3 469.5 593.5 1,114.6 .
Elm-ash-cottonwood 16.3 6.3 48 5.2 ; B
Nontyped 11.1 . 5.7 5.4 3

All types 21,932.0 605.4 556.7 4,794.9 4,980.4 10,994.7

*Rows and columns may not sum to totals due to rounding.

Table 9.—Area of noncommercial forest land by forest type,
Alabama, 1990

Productive
All reserved Unproductive
Forest type areas areas areas

|
Loblolly-shortleaf pine 12.2 12.2
Softwood total 12.2 12.2
Oak-pine 41 4.1
Oak-hickory 16.3 16.3 . 1
Hardwood total 20.4 20.4
All types 32.6 32.6
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able 10,

Species

Longleaf pine
Slash pine

Shortleafl pine

Loblolly pine
Virginin pine
Spruce pine
Piteh pine
Other

nouthern pines
Knutern white

pine
Redeodar

Hemlock sprace

Clyprosu

Total
Hollwoodn

Seloet while
ot

Seleet rod onks!

Other while
onlgu

All

classes

19,398
107,101
112,049
6GOH,633
68,490
10,534
234

18

281
15,942
1,h28
7300

1LE32.610

07 AY
28,202

96,798

Othor rad onks 251 822

Swool pecin

Water hickory

267
1,792,

Other hickories 117,300

Parsimmaon
Hard maple
Solt maple
Boxelder
Booch
Hweooelgum
Blackgum
Other gums/
Lupelon
White aub
Other anbes
Sycumore
Cottonwaod
HBanswaond
Yellow-poplar
Muagnaolin
Sweathay
Willow
Blaek walnut.
Blaek ¢herry
Amerienn elm
Other elmy
River birch
Hackberry
Blaek locust
Other locusts
Sapsalran
Dogwood
Haolly

6,461
0,200
Ah, 126
1,437
7028
243,414
Gh, A7 A

A41,08H
H,397
16,606
3,446
N
3200
634, HHA4
1,064
(AR
$3.073
1,165
114
DAl
15H 904
h.h'(H
(3,941
1,536
511
2,900
15,004
4 834

OLther commercial 4,629

Tolal

hardwoods 1,233,654

All specion

2,966,264

INHILOer of grotnng-stock trees on tinberiahd By spectes and aiameter class, Alabama, 19307

Diameter class (Inches al breast height)

5.0 7.0 9.0~ 11.0- 13.0- 15.0— 17.0- 19.0- 21.0
6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 >99.0
--------------------- Thousand trees
20,600 18632 14,279 11,118 6,971 3,169 1,146 369 115
03,064 29,247 11,619 6,189 4,018 2,064 870 370 260
H1,263 38,009 23,935 15,325 8,511 3,074 1,321 400 172
316,188 182,350 83,290 49,425 29,920 17,356 9,058 4,300 3,336 112
PT0R2 2UATE 10,298 5,626 2,958 561 157 37
2,200 2,122 1,697 1,177 1,013 657 590 386 395 3
105 103 32
18
77 44 70 36 41 12
10,446 5,400 1,861 762 262 172 36 21 32
116 396 273 252 115 22 10 15
1,584 1,344 959 926 813 464 384 193 335 48
86,743 300821 148,176 90,870 53,916 27,574 13,596 6,087 4,661 163
35,995 21,639 15,344 9,417 6,317 4,315 1,929 1,289 1,200 150
6,821 4,287 3,635 2,963 1,870 1,318 1,079 594 676 129
33,775 25,889 16,714 8,783 5,480 2,901 1,506 890 778 82
90,082 61,092 40,710 22,849 16,322 8,941 5462 2,844 3,192 377
117 124 16 5 5
1,086 275 78 162 101 34 19 32 5
42254 30,631 19,908 11,419 6,360 3,738 1,574 818 589 14
4,169 1,457 634 131 46 14 10
2,606 1,230 685 389 153 95 38 9
PRI 10,128 5,615 1,686 1,056 622 222 171 159 9
941 150 114 55 108 16 20
3,048 2,128 657 325 519 406 330 176 298 39
1606 62,166 34,380 14,266 8,297 3,802 1,805 1,112 729 50
2ranA IB229 11,662 5,915 2,830 1,410 521 303 285 4
13,110 .81 7,390 3,741 3,505 2,151 1,262 503 514 28
3,088 1,768 1,414 536 378 360 207 88 69
6,984 3,361 2,313 1,622 690 733 477 146 223 8
1,237 627 538 390 102 473 144 128 183 23
120 113 117 86 65 39 10 27 6
1,095 816 h65 292 215 81 79 48 14 6
18,979 13,811 8,741 7,116 5,218 3,958 2,291 1,259 1,404 109
2,241 1,192 1,011 229 231 62 39 20 44
14,127 11,469 6,278 3,069 1,932 640 436 100 116 4
2,206 738 383 76 107 49 13
Hh19 299 152 86 45 31 24 8
G719 2,804 1,193 435 147 34 19 18 4
2,400 ah7 639 503 318 166 169 111 39 5
7,166 1,659 2,011 1,104 582 171 146 69 51
2,072 1,193 944 511 385 252 107 68 45
1,163 3,285 2,626 1,509 1,058 653 375 155 165 4
821 358 194 82 36 46
187 175 35 57 40 17
2,067 616 204 28
12,989 2,105
3,395 772 639 28
2,699 1,264 354 130 101 47 24 11
HOZ,696 297,663 187,736 99,911 64,712 37,669 20,390 10,981 10,846 1,060
989,439 H9RATT 335,912 190,781 118,628 65,243 33,986 17,068 15,506 1,224

Rown and columng may not. sum to totals due to rounding.
Fneludes white, swamp chestnul, swamp while, chinkapin, and bur oaks.
Hneludes cherrybark, northern red, and Shumard oaks.
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Table L. Volume of timber on timberland by class of timber and
by softwood and hardwood, Alabama, 1990%

Class of Limber All species Softwood Hardwood

Sawtimber Lroes

Sawlog portion 12,803.9 7,083.1 5,720.8
Upperstem portion 2,304 .4 995.5 1,308.9
Total 10,108.3 8,078.5 7,029.7
Poletimber trees 7,967.2 3,022.9 4,944.3
All growing stock 23,075.5 11,101.5 11,974.0
Rough trees 1,385.1 183.0 1,202.0
Rotlen trees 275.5 8.6 266.9
Salvable dead trees 68.3 48.6 19.7
All timber 24,804.3 11,341.7 13,462.7
Rows and columng may not sum to totals due to rounding.

Table 12, Volume of growing stock and sawtimber on timberland by ownership class and by softwood and
hardwood, Alabama, 1990%

Growing stock Sawtimber
Ownership class All species Softwood Hardwood All species Softwood Hardwood
Million cubic feel--------vsmsis el Million board feett--------eeeeeev
Nalonad forest. 031.3 h62.2 369.0 3,740.8 2,639.9 1,100.9
OLher publie 733.2 269.7 463.6 2,727.5 1,252.7 1,474.8
IPorest imdustry 4,920.1 2,998.6 1,921.5 15,875.6 10,450.7 5,424.9
IFarmer 5,402.0 2,173.1 3,228.9 18,396.2 9,166.3 9,229.9
Miscellancous
private 11,089.0 5,097.9 5,991.1 35,435.5 19,304.5 16,131.0
All ownerships 23,075.5 11,101.5 11,974.0 76,175.6 42,814.1 33,361.6

*Rows and columns may not. sum to totals due to rounding.
MInternational Va-inch Rule.




Tuble 13, Volume of growing stock on timberland by species and diameter class, Alabama, 1990%

Diameter class (Inches at breast height)

All 0.0 7.0 9.0~ 11.0- 13.0~ 15.0— 17.0— 19, 21.0

Specien clasues 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 >29.0
------------------------------- MELLEON CUbBIC feet--=mnn e memmeee e

Longleal pine 10681 4.2 15314 194.4 232.5 207.5 129.4 58.4 23.5 9.7
Shash pine BO4.¢ 136.7 178.2 114.3 128.9 120.1 87.8 47.3 26.1 26.5
Shortleaf pine  1,621.0 149.1 275.2 327.5 335.4 278.9 135.4 73.7 28.7 17.1
Lashlolly pine 640405 7011 1,046.8 996.8 967.2 875.3 715.7 498.6 304.0 329.7 19.3
Virginin pine 0691 86.0 15H8.8 129.9 103.7 61.1 20.3 6.8 2.3
Spruce pine 230 7.2 16.8 20.4 23.8 31.9 27.1 35.0 29.8 42.6 0.8
Piteh pine 1.0 0.2 0.5 0.3
Other southern

pines 0.4 0.4
Inntern white

pine R 0.3 0.3 1.0 0.7 1.1 0.4
Raedeodar H6.H 224 251 17.0 9.9 4.8 4.5 1.2 0.6 1.4
Hemlock sprace 16.6 1.h 2.3 2.8 4.6 2.5 0.6 0.7 1.5
Cyprens 160.0 4.1 H.9 12.8 19.0 21.3 16.9 19.6 12.8 33.1 114

Tolal

Hoflwoods 11,1015 1,179.0 1,84:3.9 1,846.5 1,826.0 1,604.2 1,138.6 741.7 428.5 461.6 31.5
Seleel, white

onkl 1,109.1 H7.3 1324 165.4 166.6 156.3 145.8 81.2 67.0 88.9 18.1
Seleat, red onks’ 3792 15.3 26.1 39.4 53.8 46.5 44.6 49.3 33.5 52.1 18.6
Other white onks 8701 TH.8 112.9 159.1 138.3 116.9 86.4 55.2 40.1 48.1 94
Other rod onles 2,228 222.0 3hh.2 127.2 389.3 388.4 285.5 230.5 148.7 229.6 46.4
Sweet pecan A 0.4 1.2 0.3 0.3 0.5
Waler hickory 22.6 3.2 2.0 1.6 4.9 4.2 1.9 1.3 3.2 0.3
Other hickories 1112 957 16:3.9 200.7 194.3 159.7 128.2 72.3 47.5 48.5 1.8
Pordimmon 304 10.4 8.1 6.9 2.5 1.3 0.6 0.6
Hurd maple 318 h.H 6.9 7.1 6.3 3.5 2.7 2.1 0.4
Soft maple 2685 67.8 H6.4 54.2 26.1 20.8 17.3 8.0 7.5 94 1.0
Boxelder H.0 2.4 1.0 1.6 0.8 1.8 0.3 0.7
Besech 102.6 05 11.3 7.4 5.6 12.9 12.4 12.6 8.7 20.3 3.7
Sweelgum 1,934.2 2721 367.8 102.8 285.1 230.3 146.8 92.0 68.7 62.3 6.3
Blaekgum His0.A 64.0 86.5 123.1 98.2 66.4 43.0 18.6 14.6 15.8 0.2
Olher gumsy/

Lupelos HOK.7 37.4 h4.5 87.7 68.9 85.2 67.0 50.0 23.6 31.7 2.6
While ash 771 7.7 9.5 13.9 8.9 8.5 119 8.5 4.0 4.4
Other anhen 182.9 18.2 20.6 25.4 29.7 174 24.7 21.9 8.1 16.1 0.8
Syciumore 85 3.6 1.2 74 8.7 2.6 18.9 7.2 8.0 14.8 3.0
Collonwood 161 0.8 1.2 2.0 1.9 2.5 2.0 0.5 2.9 1.2
Banswood RV 3.2 5.1 6.4 5.6 5.6 3.3 3.5 3.2 1.1 0.7
Yellow-poplar — 1,000.6 51.6 88.7 104.8 140.6 149.4 147.5 112.2 77.6 121.5 15.6
Magnolin RENH L8 6.6 9.9 4.0 5.4 2.2 1.0 1.3 24
Sweothny 3269 49.1 67.7 66.0 51.7 45.5 18.4 16.5 4.3 7.5 04
Willow 1G.3 0.2 3.6 3.1 1.2 1.9 1.2 0.1
Black walnul, 4.h 1.0 1.3 1.0 0.8 1.0 0.7 0.9 0.8
Black cherry RS 16.5 14.7 11.5 75 3.5 0.9 0.5 0.8 0.6
American elm LHh.h 5.9 6.2 7.3 8.2 7.7 4.8 6.0 6.5 2.7 0.3
Other elmn 1171 16.4 2h.2 22.3 20.5 14.5 4.8 6.0 3.6 3.8
River birch HH.D 7.2 6.8 9.1 8.2 8.9 7.9 4.0 2.9 3.6
OLher birches 0.7 0.3 0.5
Hanckborry 1637 10.6 19.2 27.3 26.7 24.8 20.9 15.2 7.9 104 0.5
Black locusl. 8.0 1.7 1.1 1.7 1.2 0.6 1.5
Other locusin 4.3 0.6 1.6 0.3 0.9 0.6 0.3
Sasunlran HH 3.8 2.2 1.7 1.2
Dogwood 290 23,1 6.4
Holly 1 7.6 3.8 5.7 0.5
OLher

commercial 21.6 6.2 6.2 2.4 1.8 2.3 1.2 1.0 0.5

Total

hardwoods  11,974.0 1,2114.6 1,717.4 2,012.3 1,766.2 1,579.1 1,258.5 882.1 592.0 801.8 132.1

All species 23,0755 2,393.6 3,561.3 3,858.8 3,592.2 3,201.3 2,397.1 1,623.8 1,020.5 1,263.4 163.6

*Rows nnd cohmmns may not sum Lo totals due to rounding.
Huecludes white, swamp chestnut, swamp white, chinkapin, and bur oaks.
Hncludes cherrybark, northern red, and Shamard oaks.
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Table 14.—Volume of sawtintber on timberland by species and diameter class, Alabama, 1990%

Diameter class (Inches at breast height)

Al 9.0 11.0- 13.0— 15.0— 17.0- 19.0— 21.0—
Species clagses 10.9 12.9 14.9 16.9 18.9 20.9 28.9 >29.0

------------------------------------- Million board feet?

Longleal pine 4,451.1 869.3 1,212.6 1,169.0 752.7 343.7 136.4 57.4
Slash pine 3,060.1 b3 670.6 677.4 519.9 281.0 155.5 160.5
Shortleaf pine 6,383.7 1,467.9 1,795.4 1,609.6 795.6 440.3 167.3 107.5
Loblolty pine 25,168.5 1,168.1 4,965.9 4,898.2 4,182.5 2,964.8 1,834.8 2,039.9 114.3
Virginia pine 1,526.1 554.9 500.5 312.5 107.6 37.5 13.0
Spruce pine 1,178.1 84.8 117.0 178.6 150.4 205.7 172.2 264.4 5.0
Pitch pine 1.0 1.0
Other southern pines 14 14
17, white pine 16.0 1.3 4.1 3.3 5.1 2.1
Redeedar 169.1 68.1 44.1 21.3 20.7 6.1 2.4 6.4
Hemlock-spruce h7.7 10.1 22.1 11.2 2.6 4.3 7.5
Cypress 7214 47.1 84.2 96.7 82.7 104.0 68.2 178.7 59.8
Total soltwoods 42,8141 7,807.8 9,416.1 8,977.8 6,618.7 4,387.8 2,653.9 2,822.3 179.2
Select white oals! 3,487.9 671.3 722.4 729.6 421.5 351.2 492.7 96.3
Select ved ol 1,189.6 217.9 222.4 2254 260.7 1794 280.2 103.7
Other white onks 2,337.9 568.1 542.8 430.8 283.4 208.6 252.9 51.3
Other ved oals 8,197.3 1,547.2 1,794.4 1,424.5 1,187.2 787.7 1,212.1 244.2
Sweel pecan 4.9 1.7 1.0 2.1
Wialer hickory 91.3 7.4 24.2 22.6 9.5 8.0 18.8 0.9
Other hickories 3,164.2 802.9 772.5 664.9 385.6 258.7 2714 8.1
Pergimmon 24.7 11.2 7.0 3.0 3.5
Lard maple 69.0 27.7 16.4 12.8 10.8 1.2
Soft maple 3HK.3 99.9 89.2 80.7 35.7 34.7 44.0 4.2
Boxelder 17.1 3.4 8.3 1.9 3.5
Beech 387.9 23.7 64.9 61.8 71.5 42.9 102.7 20.4
Swaeetgum 4,1'79.9 L1119 1,077.4 755.2 494.4 369.2 342.8 29.0
Blackgam [,136.0 377.8 301.7 208.3 95.5 76.4 75.6 0.7
Other gumg/lupelos 1,368.0 243.1 342.3 289.3 230.7 104.0 147.1 11.5
White ash 2200 33.9 41.2 61.4 44.2 19.9 24.5
Other aghes H64.2 116.1 79.1 124.2 112.9 42.1 86.0 3.5
Sycamaore 317.9 34.3 11.2 93.2 37.4 41.5 82.9 17.4
Cottonwood 69.1 7.9 8.9 13.8 10.8 2.6 17.1 8.5
Basswoaod 111.9 24.1 27.6 16.1 16.7 184 6.0 3.0
Yellow-poplar 3,798.6 557.3 733.4 752.3 592.5 421.9 664.4 76.8
Magnolia 75.0 16.0 23.9 11.6 49 5.8 12.9
Sweetbay 619.6 195.4 201.6 87.6 76.2 20.3 35.8 2.7
Willow 18.4 4.6 7.0 6.1 0.7
Black walnul 22.0 3.3 4.0 3.8 5.0 6.0
Black ¢herry 62.4 329 16.1 4.0 2.8 3.9 2.7
American elm 1644 31.5 34.9 24.0 28.4 33.2 14.6 1.7
Other elmg 2471 88.4 67.1 22.7 29.6 19.6 19.6
River birch 1662 30.0 41.7 38.7 21.2 14.6 20.1
Other bircheg 1.9 1.9
Haclcherry 489.2 102.6 107.9 98.3 79.1 43.0 55.2 3.1
Blacl locust, 1.1 1.5 2.5 7.1
Other locuits 6.H 3.0 2.3 1.2
Sagsalras 5.0 5.0
Flolly 2.3 2.3
Other commercial 32.3 74 11.8 6.0 4.8 2.4
Tolal hardwoods 33,361.6 7,013.7 7,409.7 6,282.8 4,562.1 3,119.7 4,281.5 692.0
Al species 76,1756 7.857.8 16,430.1 16,387.5 12,901.6 8,950.0 5,673.6 7,103.8 871.2

FRows and columas may nol sum to totals due to rounding.
Maternational Viineh Rule,

Fineludes while, swamp chestnul, swamp while, chinkapin, and bur oaks
fncludes cherrybark, northern red, and Shumard oaks.
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Table 16, Volume of sawotimber on timberland by species and tree grade, Alabama, 1990%

Speciey All grades  Grade 1 Grade 2 Grade 3 Grade 4

Grade 5

Rt ] C —

Yellow pines 41,849.9 9,532.1 8,010.3 23,266.1 1,041.3
Cypress 721.4 404.0 140.3 160.7 16.5
Redeedar 169.1 167.1 2.0
Other softwoods 73.7 26.1 4.3 37.3 6.0

Total softwoods 42.,814.1 10.129.3 8,154.9 23,464.1 1,065.8
Seleetl white and

red onkst 4,977.5 662.0 1,140.6 2,040.6 809.6 324.7
Other white and

red onks 10,535.2 572.1 1,468.9 3,940.7 3,494.0 1,059.5
Hickory 3,260.3 178.8 600.5 1,592.5 673.6 214.9
Hard maple 69.0 5.6 32.4 23.2 7.8
Sweelpgum 4,179.9 405.7 876.3 1,883.1 684.9 329.9
Tupelo and blackgum 2,504.0 324.3 643.2 1,176.6 214.5 145.4
Ash, walnut, and

black cherry 873.6 144.0 211.1 354.9 73.7 90.0
Ycllow-poplar 3,798.6 473.7 676.6 1,340.3 963.4 344.7
Other hardwoods 3,163.5 241.0 422.3 1,262.7 851.8 385.7

Tolal hardwoods 33,361.6 3,001.6 6,045.0 13,623.9 7,788.6 2,902.5

All upecies 76,175.6 13,130.9 14,1999 37,087.9 7,788.6 3,968.3

*Rows and columns may not sum to totals due to rounding.
Huternational Ya-inch Rule.

Nuocludes white, swamp chestnut, swamp white, chinkapin, bur, cherrybark, northern red, and

Shumard oaks.

Pable 16, Average net annual growth and average annual
removals of growing stock on timberland, by species,
Alabama, 1982 to 1989%

Average net Average annual
Species annual growth removals

Yellow pines 649.5 718.3
Cypress 3.5 0.3
Redeedar 3.9 1.0
Other softwoods 1.0

Total soflwoods 657.8 719.5
Select white and red oaks’ 67.8 40.3
Other white and red oaks 198.1 136.0
Hickory 39.5 28.2
Hard maple 1.6 0.5
Sweetgum 89.6 67.9
Tupelo and blackgum 35.9 18.3
Ash, walnul and black cherry 15.6 8.2
Yellow-poplar 48.7 25.8
Other hardwoods 69.1 41.8

Total hardwoods 565.9 370.1

All species 1,223.6 1,089.6

*(Columns may not sum to totals due to rounding.
Tneludes white, swamp chestnut, swamp white, chinkapin, bur,
cherrybark, northern red, and Shumard oaks.




Table 17 Average net annual growth and average annual removals of growing stock on timberland by ownership
class and by softwood and hardwood, Alabama, 1982 to 1989%

Average net Average annual

annual growth removals
Ownership class All specieg Softwood Hardwood All gpecies Softwood Hardwood
s MELLEON, CUBEC fOOL ~==mmmemme e
National forest 28.6 14.4 14.1 15.5 12.0 3.6
Other public 26.3 7.3 19.1 14.7 10.5 4.2
Foreat industry 303.0 210.0 93.0 289.7 205.2 88.3
Iarmer 269.4 118.3 151.1 219.2 128.0 91.2
Miscellaneous private 5964 307.8 288.6 546.6 363.8 182.8
All ownerships 1,223.6 657.8 565.9 1,089.6 719.5 370.1

*Rows and columns may not sum to totals due to rounding.

Table 18.~Average net  annual  growth and average annual
removals  of  sawtimber on timberland by species,
Alabama, 1982 to 1989*

Average net Average annual
Species annual growth removals

Yellow pines 2,745.3 2,856.2
Cypress 18.4 14
Redeedar 10.8 3.1
Other soflwoods 5.2

Total softwoods 2,779.6 2,860.7
Select white and red oaks: 248.7 136.1
Other white and red onks 631.9 422.6
Hickory 118.5 854
Hard maple 2.8 2.4
Sweetgum 222.3 142.5
Tupelo and blackgum 105.4 45.1
Ash, walnut, and black cherry 35.1 28.3
Yellow-poplar 196.3 93.1
Other hardwoods 153.0 118.6

Total hardwoods 1,714.2 1,074.1

All species 1,938 3,934.8

*Colwmms may not sum to tolals due to rounding.

Muternational Vi-ineh Rule.

Fineludes white, swamp chestnut, swamp white, chinkapin, bur,
cherrybark, northern red, and Shumard oaks.
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Table 19, Average net annual growth and average annual removals of sawtimber on timberland by ownership class

and by softwood and hardwood, Alabama, 1982 Lo 1989*

Average net Average
Ownership annual growth annual removals
class All species Softwood Hardwood All species Softwood Hardwood
Million board feet’ -

National forest 127.9 76.7 51.3 63.7 55.6 8.1
Other public 100.1 41.7 58.4 60.9 49.9 10.9
Forest industry 1,025.8 728.3 2975 1,063.2 807.4 255.8
Farmer 1,076.9 593.0 484.0 805.6 5414 264.2
Miscellancous privake  2,163.0 1,340.0 823.1 1,941.4 1,406.3 535.1

All ownerships 1,4493.8 2,779.6 1,714.2 3,834.8 2,860.7 1,074.1

Rows and columng may nol sum to totals due to rounding.

nternational Yicineh Rule,

Tuble 20, Average annual mortality of growing stock and sawtim-

ber on timberland by species, Alabama, 1982 to 1989*

Species Growing stock Sawtimber
Million Million

cubic feet board feet'
Yellow pines 103.6 278.6
lypress 0.8 2.2
Redeedar 1.6 2.7

Other softwoods 0.2

Total softwoods 106.2 283.5
Select white and red oakst 6.3 184
Other white and red oaks 27.5 66.9
Hickory 7.4 17.6
Hard maple 0.1
Swaeelgum 17.2 30.1
Tapelo and blackgum 5.6 14.3
Ash, walnul, and black cherry 4.2 12.4
Yellow-poplar 7.2 20.2
Other hardwoods 16.4 34.6
Total hardwoods 91.9 214.5
All species 198.1 498.0

*Columns may not sum to totals due to rounding.

Nuternational Yi-inch Rule.

Mneludes white, swamp chestnut, chinkapin, bur, cherrybark,
northern red, and Shumard oaks.




Table 20 Average annual mortality of growing stock and sawtimber on timberland by ownership class and by
softwood and hardwood, Alabama, 1982 (o 1989%

Growing stock Sawtimber
Ownership class All species Softwood Hardwood All species Softwood Hardwood
----------------- Million cubic feet--------- Million board feett---eeeeeeev
National forest 59 4.5 14 17.6 14.0 3.6
Other public 6.0 2.9 3.1 17.9 10.6 7.3
Iforest indusitry 12.3 24.8 17.5 97.1 60.3 36.8
Ifarmer 18.1 22.3 26.0 118.7 59.0 59.7
Miscellancous private 95.5 51.7 43.8 246.6 139.5 107.1
All ownerships 198.1 106.2 91.9 498.0 283.5 214.5

Rows and columng may not sum to totals due to rounding.

Mnternational Yy-inch Rule.

Tuble 220 Average annual mortality of growing stock and sawtimber on timberland by cause of death and by
softwood and hardwood, Alabama, 1982 to 1989%

Growing stock Sawtimber
Cause of death All species Softwood Hardwood All species Softwood Hardwood
—————————————————— Million cubic feet Million board feett---ecceeeeeooeeve

Bark beetles 18.7 18.7 63.8 63.8
Other insects 24 1.9 0.5 4.6 3.0 1.6
Disease 132.4 66.0 66.4 321.0 169.7 151.3
Fire 4.2 2.4 1.9 6.1 4.7 1.3
Beaver 1.9 04 1.5 44 1.0 3.4
Other animals 0.6 0.6 0.7 0.7
Weather 22.0 8.5 13.5 79.8 32.9 46.9
Hurricane 0.8 0.5 0.3 1.8 0.9 0.9
Suppression 5.3 3.6 1.7 2.9 0.9 1.9
Other 9.7 3.7 6.0 12.9 5.7 7.2
All causes 198.1 106.2 91.9 498.0 283.5 214.5

*Rows and columns may not sum to totals due to rounding.

fInternational Y4-inch Rule.
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The principal findings of the sixth forest inventory of Alabama
(1990) and changes that have occurred since earlier inventories are
presented in this report. Topics include the status and trends in
forest area, biomass, timber volume, growth, removals, mortality,
and timber products output.
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