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Chapter 1

INTRODUCTION

In 1976, 399,053 acres (161,495 ha) of commercial forest
land in the Piedmont region of Virginia were classifiea as
in the loblolly pine (Pinus taeda) forest type (Sheffield
1976a,b) . This accounted for 24 percent of the area
designated as softwood and 6 percent of the total combined
softwood-hardwood area. Since the 1976 forest survey,
lobiolly pine area on both forest and non-forest industry
lands has continued to expand at the expense of native pines
(Virginia pine, Pinus virqginiana, and shortleaf pine, E.
echinata) and hardwoods. Loblolly is preferred over
Virginia and shortleaf pines due to its greater innate
growth capacity.

In Virginia, the natural range of loblolly pine
includes the Coastal Piain and the eastern fringe of the
Piedmont (Boyce 1974, Boyce and McClure 1975); however, it
has been successtully introduced to the central Piedmont.
Although incapable ot propagating naturally, yield studies
of hand- and machine-planted loblolly by the Virginia
Division of Forestry have shown it to be the most productive
pine species for the central region (T.A. Dierauf, pers.

COMmM.) «
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The introduction of ioblolly pine to the central
Piedmont occurred in the 1930's when the Civilian
Conservation Corps provided the manpower to plant it on
abandoned agricultural iand. The establishment of loblolly
on old-field sites was most common up to the mid-1950*s. At
this time, the Virginia Division of Forestry and the timber
industry in general, began converting forested areas to
loblolly pine plantations. Most, if not all of these
forested areas, were the product ot natural successionai
processes following the abandonment of crop-lands near the
turn of the century. Incentives for conversion were the
lack of agricultural land for sale and its subsequent high
cost. Boyce (1974) and Boyce and McClure (1975) noted that
the stabilization of agriculturael land throughout the South
could have substantially reduced the production of Southern
pine timber. Conversion of natural forest to pine was one
way of offsettin¢ this potentiai loss.

Presently, according to individuals within the Virginia
Division of Forestry, the amount of loblolly pine acreage in
old-field versus second-growth forest sites is approximateliy
equal, due to the extensive plantings of loblolly pine on
idle crop-land in the 1930's to the mid-1950's. Currentliy,

second-growth forest sites. 1In the central Piedmont, the



high economic profit associated with loblolly pine serves as
an impetus to the conversion of even more natural forest.

Although there is an extensive amount of acreage
presently classified as loblolly pine forest in the Piedmont
of Virginia, relatively littie consideration has been given
to what effect these pine plantations have on the wildlife
of the reqgion. The shift from idle crop-land to natural
forest as a new source for the establishment of loblolly
pine plantations has prompted the Virginia Division of
Forestry to request that a study be conducted to evaluate
conditions for wildlife in converted stands. Conflicting
opiniocns exist as to the value of such stands to wildlife;
however, there is no data base to support any opinions. If
a multiple-use program is to be implemented on public lands
and recommendations are to be made to private landowners,
forest managers will need information on post-conversion
successional history relative to wildlife habitat.

Little quantitative research has been conducted in
post-logging developmental stages. Qualitatively, pine
succession in converted stands has been generalized by
Johnson et al. (1974) as follows. A denuded site persists
until the first growing season. An early forb stage
develops in the first growing season and is dispiaced by

perennial grasses the third year after conversion; grass



coveraygye 1s gradually reduced in response to the formation
of a canopy by developing pines and hardwoods. From
crown-closure (which wmay occur in six Or seven years
depending on pine spacing and site conditions) to
mid-rotation, a period of approximately 15 years,
ground-story vegetation is severely suppressed due to heavy
shading and a mat of pine needles. Young stands up to
crown-closure are inhabited by & wide variety of birds and
mammals—-a progression of species as the habitat changes,
while older stands support little or no wildlife since they
lack adequate food and cover (Johnson et al. 1974) . From
mid-rotation to the final sawtimber harvest, the value of
the plantation to wildlife will depend on the types of
silvicultural treatments applied (Johnson et al. 1474) .

In converted stands at the Virginia state forests, the
shading problem created by crown-closure is compounded by
the developrment of a hardwood midstory. Hardwood growth on
such sites is proliific due to sprouting. Because of intense
shading by the pine overstory-hardwood midstory, the herb
and shrub strata are quite devoid of vegetation. Having
been planted to loblolly in the mid-1950*s, and being on a
sawtimber rotation of 40 to 45 years, these stands are just
now coming of age for their first thinning. If the

hardwoods are not removed during the pine thinning



operations, the additional iight reaching the midstory will
stimuiate vigorous growth of the suppressed hardwoods. Such
rapid restoration of a closed canopy by hardvwoods will in
turn restore the current understory conditions.

At the present time, it is necessary to quantity
vegetative succession within converted stands to gain some
insight as to how habitat conditions for wildlife vary over
time.

The specific objectives of this study were:

1. To quantify changes in the composition and
structure of vegetation in iobloliy pine stands
converted from naturali forest as a function of

time since establishment.

<. To compare the vegetative structure and
composition of converted stands with that of the

pre—conversion natural stands.

3. To appraise habitat conditions for selected
wildlife species in the natural forest and various

aged ioblolliy pine stands.

4. To establish a data base for subsequent studies of
wildlife—habitat relationships in the central

Piedmont of Virginia.



Chapter II

LITERATURE REVIEW

The first significant study dealing with the
utilization ot coniferous plantations by wildlife was
conducted by Edminster (1935, cited by Smith 1958) in
eastern New York. Stands examined were even-aged, 12 to 20
years olid, and 100 acres (40 ha) or more 1in size. Edminster
found that few rabbits (Sylvilagus floridanus) and no grouse
(Bonasa umpellus) penetrated more than 300 ft (91 m) into
the plantations. Penetration for white-tailed deer
(Odocoileus virginianus) and gray squirrels (Sciurus
carolinensis) did not exceed 200 ft (61 m). From these
distance measurements, he recommended that plantations of a
similar nature should not be greater than 600 ft (183 m) in
diameter, preferrably 400 ft (12Z m), and should "be
separated by hardwcods and food -bearing shrubs and by open
land in narrow concentric strips.®”

In the ensuing years, relatively little research was
undertaken dealing with conitfer plantations and wildiite
(Smith 1958) . With the large-scale planting of conifers on
abandoned farm land in the 1930's through the 13950¢ts,
conservationists became concerned about the value of such

land to wildiife (Smith 1958) . This prompted a study by



Smith (1958) on two reforested areas in southern New York.
The intent of this study was to determine the effect of
conifer reforestation on wildlife distribution and to
recommend management practices which could make these
plantations more attractive to wildlife. The 62 stands
selected were gquite diverse-—10 species of conifers in mixed
and pure plantings, different age classes and acreages, and
a variety of edge conditions. As part of his analysis,
Smith characterized wildlife successioun as a function of
increasing tree height and dominant plant life forz. It is
a generalized depiction of wildlife succession since the use
of a plantation by wildliife is influenced by many secondary
factors such as the species of conifer, the area, and the
nature of the surrounding cover and openings (Smith 1958).
keforestation of agricuitural lands continued at a
rapid rate until the 1960's (Boyce 1974) . The amount of
crop-land had been rapidly decreasing until 1962, at which
point it stabilized and brought a halt to the 40 year trend
of increasing forest acreage in the U.S. and the Southeast
in particular (Boyce 1974). The timber industry responded
by accelerating the conversion of natural forest to pine
plantations. In 1970, Wwheeler reported that the wood-using
industry owned 40 million acres (16,187,778 ha) of forest

land in the South. Another 17 miliion acres (6,879,806 ha)



were in public ownership and W1 million acres (57,061,917
ha) were owned by private individuals. According to Arner
(1972) , most of the forest industry and public ownership
land was under an even—aged management program. Data he
obtained from 43 timber companies in the Southeast and 30
national forests in the Southern Region revealed that their
annual conversion of forest to pines was 605,500 acres
(245,042 ha) and 112,150 acres (45,386 ha), respectively.

Johnson et al. (1974) echoed the sentiments of wildiife
biologists, environmentalists, sportsmen, and others, when
they remarked that a point of great concern is the extensive
conversion of hardwoods to pine. 1In their discussion of
management planning, they noted that littie baseline data
existed on wildlife and understory vegetation in pine
plantations of different ages and treatments. As part of a
program of management, they suggested that the forest
"manager should consider the important species of lesser
vegetation associated with each stage in the development of
a stand, their value to wildiife, and their ecologicail
requirements.”

To date, most studies ot the value of pine plantations
to wildlife have dealt with those of old-tield origin as
opposed to those converted from native forest. There have

been 1no studies on sites converted from natural forest which



have traced pine succession from the initial planting up to
mid-rotation or later. (Quantitative vegetational studies of
pine succession on converted sites have focused on opposite
ends of the successional spectrum, and have been somewhat
limited in scope.

As compared to the pre—conversion forest sites, early
pine seral stages are guite productive. Within the
loblolly-shortleaf pine-hardwood forest type, studies by
McKee (1973) and Perkins (1973) in the Mississippi flatwoods
and Stransky and Halls (1978) in east Texas, have examined
the effects of various site preparation methods on
vegetation and wildlife for several years following
conversion. Stransky and Halls noted substantial increases
in total forage yield--browse and herbage--in loblolly pine
stands one and three growing seasons after establishment.
HcKee found that winter deer food production was 5 to 20
times greater on converted sites (one- to four-year-old
plantations) than on pre-converted sites; rabbit utilization
was also significantly greater in the plantations.

According to Perkins, studying the same areas, the interior
of the natural forest proved to be relatively poor habitat
for songbirds and ground-dwelling small mammals. He

reported that the young pine stands were characterized by a

higher abundance and variety of animals. PFor some species,
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favorable habitat conditions were short-lived, e.g., it took
only three years for quail (Colinus virginianus) feeding
conditions to deteriorate.

In the central Piedmont of Virginia, Chamberlain and
Crandall (1964) compared plant and small mammal communities
of one- to six-year-old converted loblolly stands with
mature native forest stands. Although vegetation structure
and composition differed among converted and natural stands,
there was no appreciable difference in the composition of
smail mammal populations. Both the Chamberiain and Crandall
(1964) and Perkins (1973) studies noted that the drastic
change in the vegetational community caused by the
conversion process reduced or eliminated species specially
adapted to live in mature forest stands.

According to Jonnson et al. (1974), the patterns of
small mammal succession and quail populations described by
Perkins (1973) resembled those found in their studies on
lobloily pine plantations in the Georgia Piedmont. Brunswig
and Johnson (1973) sempled ioblolliy pine stands in the
Georgia Piedmont for bobwhite guail food plants. These
converted stands, rancing from one to seven years of age,
were estabiished on areas previously supporting loblolly
pine forest type. Vegetative data were coupled with data

obtained on the relative abundance of quail, the
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distraibution of coveys, and their food habits. Kanking otf
age classes based on bird density and least hunting effort
matched the ranking based on total quail foods by frequency
and of annual guail food plants by occupancy and freqguency.
From their analyses, Brunswig and Johnson concluded that
quail hunting was optimal in two-year-old stands and
deteriorated rapidly in stands older than three years.
Structural and compositional changes in vegetation with time
adversely affected other animals as well as guail. Within
the same general area, Atkeson and Johnson (1979), working
in converted iobiolly pine plantations aged 1 to 15 years,
reported that smali mammal populations were most abundant in
stands aged one to four years, and declined thereaiter.
Pifteen-year—-old plantations supported few amimals. They
believed that the density and composition of small mammalis
were associated with the density of ground-layer vegetation.
In the flatwoods of Mississippi, Perkins (1973) noted
that rapid successional changes were due to the favorable
growing conditions of the region. The successional rate 1in
the Georgia Piedmont also secmed to be accelerated; pine
canopy closure occurred at the age of seven (Atkeson and
Johnson 1$79) . 1In comparison, Umsber and Harris (1975) found
succession to proceed at a relatively slow rate owing to the

poor growth and survival of slash pine (Pinus elliottii) on
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the central Florida sandhills. Data spanning a 13 year
period were obtained on land converted from longleaf pine

(Pinus palustris) - turkey oak (Quercus laevis) to slash

pine. As with other studies, they observed that the
conversion process resulted in an increase in the understory
vegetative biomass (relative to the native forest); this
change was concomitant with greater numbers of rodents and
arthropods. The marked expansion of rodent population
levels following site preparation and planting quickly
subsided after the third year. Bird numbers remainec higher
in the forest areas due to a dependence upon vertical as
well as horizontal heterogeneity in the habitat. Noble and
Hamiiton (1976) also found bird density and species
diversity to be lower in plantations as compared to the
natural forest; as the number of vegetative strata increased
in a stand, density and the number of birds increased.
Their conclusions were based on a census in southeastern
Louisiana of wintering and breeding bird populations
inhabiting loblolly stands aged 6, 20, and 46 years, and a
mature pine-hardwood forest stand.

Unlike Umber and Harris (1975), who monitored biomass
changes for ail forbs, grasses, and woody plants within the
understory, Hebb (1971) only inventoried (frequency and

density) food plants used by game species in the sandhills.
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Successional changes of gsme food plants were studied by
Hebb over a duration of 13 years on slash pine plantations
in northwest Florida which had been established on sites
originally classified as longleaf pine-turkey oak forest
type. Game food plant production was favorable for
seed—-eating species such as bobwhite quail and mourning
doves (Zenaidura macroura) for severai years following
conversion owing to the profusion of forbs. By the fourth
or fitth year, forbs were displaced by grasses which were of
little use to game. Comparing converted and natural areas,
it was found that conversion decreased game foods by
eliminating scrub oak (primarily Quercus iaevis) acorn and
browse production, and except for the first few years there
was no compensation for this loss.

In a loblolly pine plantation established on a cutover
longleaf pine site in central Louilsiana, blair (196U), Blair
(1967) , Blair and FEnghardt (1976), and Elair and Feduccia
(1977) studied changes in the composition and growth of deer
forage as a function of pine thinning and the development of
a hardwood midstory. Data were compiled over a 17 year
period, having been imitiated when the plantation was 30
years old. According to these studies, repeated pine
thinnings during a sawtimber rotation stimulated tne

development of a shrub-tree midstory which grew beyond the
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deer feeding zone and intensified the shading of the
herbaceous and iow woody forage. Hardwood density and basal
area increased directly with the intensity of pine removal,
and by stand age 35, five growing seasons after a third
thinning, hardwoods haa become the primary factor inhibiting
the growth of forage. The presence of this hardwood
component offset the benefit of managing pine at a lower
level of basal area to enhance forage yields (Blair and
Feduccia 1977). Based on the cumulative results of these
studies, Blair and Peduccia (1977) stated that "the invasion
and uncontrolied growth of hardwoods in loblolly pine
plantations can substantially limit the carrying capacity of
millions of acres of habitat for white-tailed deer in the

South."



Chapter 1III

STUDY AKEAS

Situated in the central Piedmont of Virgania (Fig. 1),
the Buckingham-Appomattox and Cumberland State Porests
enconpass an area of approximately 40,000 acres (10,188 ha).
Of this amount, about 30,000 acres (14,141 ha) have been
zoned for commercial timber production (VDF 1973, 1974).
Forty percent of the commercial forest land 1is covered by
second-growth oak-hickory-pine iorest, while the remainder
is in pine (mostly lobloily) plantations (S.F. Warner, pers.
comm.) . Pine plantations are managed on a 40 to 45 year
rotation for sawtimber; the first thinning 1is made at about
20 years, and one, sometimes two additional thinnings are
executed prior to cliear-cutting (T.A. Dierauf, pers. comm).

Principal drainage systems of the state forests are the

Willis, Appomattox, and Slate River systems, all ot which
are contained in the James hiver Basin (VDF 1973, 1974).
The topography is moderately rolling; average elevation
above sea level is approxaimately 650 ft (198 m) and 350 ft
(107 m) for the Buckingham—-Appomattox and Cumberiand State
Porests, respectively (VDF 1973, 1974).

The central Piedamont region is underlaid by metamorphic

and igneous rocks (Calver 19o0i4) . Soils are classified as
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