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ship between residual density in all
trees and sawtimber growth would
be expected. This result indicates
that if thinning trials are installed
primarily to study sawtimber pro-
duction, the treatment variable
should focus on a sawtimber den-
sity measure rather than on one
for all trees.

These results should provide
forest managers knowldege about
the effect of density and volumes
on the growth and development of
even-aged shortleaf pine stands
and help them in prescribing treat-
ments for their stands. The equa-
tions can be used to obtain basal
area and volume projections for
specific combinations of initial and
final age and initial basal area or
volume. Users, however, should
apply results within the limitations
of the study—a narrow site index
range and a single thinning. O
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Economics of Direct Seeding

and Planting for
Establishing Oak Stands on
Old-Field Sites in the South

Steven Bullard and John D. Hodges, Mississippi Agricultural
and Forestry Experiment Station, Mississippi State, MS 39762,
Robert L. Johnson (retired), USDA Forest Service, Southern
Forest Experiment Station, Stoneville, MS, and Thomas J.
Straka, Clemson University, Clemson, SC.

ABSTRACT. On old-field sites in the
South, oak stands may be established by di-
rect seeding of acorns, or by planting seed-
lings. Planting seedlings costs approxi-
mately 22 times the cost of direct seeding
on a per acre basis, and based on our study
of overall costs and returns, we conclude
that in most cases the additional costs of
planting are not justified by the additional
benefits. Direct seeding is therefore an eco-
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nomically viable alternative to planting, al-
though success with seeding requires careful
selection of speciesisite combinations and
proper seed handling and storage.

South. J. Appl. For. 16(1):34—40.

Demand for oaks and other
hardwoods has increased greatly
in recent years. In the pulp and

paper industry, for example, hard-
woods increased from 14% of all
pulpwood consumption in the
United States in 1950, to 31% in
1989 (Slinn 1990). Demand for
hardwoods has also risen due to in-
creased production levels in tradi-
tionally important markets such as
fuelwood, furniture, pallets, floor-
ing, and veneer and panel prod-
ucts (Nolley 1990, USDA Forest
Service 1988).

While demand for oaks and
other hardwoods has increased,
processors of hardwood timber
have expressed serious concerns
about the future availability of
hardwoods that are of desirable
species, size, and quality, and that
are both available and suitable for
commercial harvest. At the 1989
annual convention of the National
Hardwood Lumber Association,
for example, “concern about fu-
ture timber supply was the major
issue discussed” (Miller and Miller
1989).

In the South, oaks are a domi-



nant part of the hardwood re-
source—they comprised almost
50% of all hardwood sawtimber in
the region in 1987 (Barrett 1990).
The commercial importance of
oaks and their relative dominance
1n the region’s hardwood resource,
coupled with concerns about fu-
ture hardwood timber supplies,
have increased the attention de-
voted to regeneration and man-
agement of oak species in the
South. Direct seeding and planting
are important methods of oak re-
generation, since hardwood stands
resulting from natural regenera-
tion often have relatively few oak
seedlings (Johnson and Krinard
1985a). Oak stand establishment
has also received much more at-
tention in recent years, particu-
larly on old-field sites, due to pref-
erences for oaks and other hard-
woods for wildlife habitat, and due
to increased regeneration of hard-
woods through the federal Con-
servation Reserve Program (Allen
and Kennedy 1989). Continued
emphasis is expected for hard-
wood regeneration. The Conser-
vaton Reserve Program, for ex-
ample, is now included in an over-
all “Environmental Conservation
Acreage Reserve Program” that,
subject to funding, will provide in-
centives for seeding and planting
of old-fields through 1995.

We compare costs and projected
returns for direct seeding and
planting for establishing oak
stands on old-field sites in the
South. Our comparison of direct
seeding and planting generally ap-
plies to old-fields suitable for
southern, bottomland hardwoods,
rather than applying to upland ar-
eas. Costs and returns are evalu-
ated on an after-tax basis, with and
without state or federal cost-share
assistance, and also for areas
placed in hardwood production
under provisions of the Conserva-
tion Reserve Program.

PREVIOUS WORK

Recent research in direct seed-
ing of oaks has established guide-
lines for best results in seed germi-
nation, seedling survival, and
longer term stand growth and de-

velopment. Direct seeding of oaks
is a relatively recent practice, how-
ever, and studies have not been de-
signed and conducted specifically
to compare the advantages and
disadvantages of direct seeding
and planting. The most common
practice for artificial regeneration
of oaks in the South is planting of
1- to 3-year-old seedlings (Johnson
and Krinard 1985a). Research has
shown direct seeding of oaks to be
a viable alternative to planting,
however, and guidelines for direct
seeding of oaks have been pre-
sented by Johnson and Krinard
(1985a, 1985b). As with planting,
species should be selected that are
most appropriate for specific sites.
Broadfoot (1976) and Baker and
Broadfoot (1979) present site-
suitability information for com-
mercially important southern
hardwoods. For both timber and
wildlife purposes, preferred oaks
for artificial regeneration in south-
ern bottomlands include Nuttall

(Quercus nutallii Palmer), Shumard
(Q. shumardii Buckley), cherrybark
(Q. pagoda Raf.), water (Q. nigra
L.), willow (Q. phellos L.), and
swamp chestnut (Q. michauxii
Nutt.).

General recommendations for
oak seeding are that seeded areas
be at least 2.5 ac in size, and that
acorns be sown 2-3 in. deep, 2-3 ft
apart, and in rows that are 10-15
ft apart (approximately 30 ft*> of
space per seed-spot, or about 1450
seeds/ac). Direct seeding may be
done in the fall or the spring, and
if necessary may be done in the
summer after water recedes from
lower bottomlands. Seeding may
be done manually or with the use
of modified agricultural equip-
ment such as soybean planters.

Advantages and disadvantages
of direct seeding for oak regener-
ation are presented in Table 1. In
general, direct seeding of oaks is
faster, more flexible, and less ex-
pensive than planting on old-field

Table 1. Advantages and disadvantages of direct seeding for oak stand establishment
[see Johnson (1981, 1984), and Johnson and Krinard (1985a, 1985b)]1.

Advantages

Direct seeding of acorns is generally more flexible than planting oak seedlings. If
properly done, for example, direct seeding can be successfully accomplished any
time of year. Direct seeding may be the only means available to establish oak stands
on sites that are frequently flooded during winter and spring planting periods.

Direct seeding of acorns by hand is much faster than planting by hand, and direct
seeding by machine is faster than planting by machine.

Since the cost of growing seedlings in a nursery is eliminated, direct seeding of oaks
is typically much less expensive than planting. For old-field sites, where site prepa-
ration costs are similar to planting, direct seeding of acorns may cost one-third to
one-half the cost of planting oak seedlings.

Microsite conditions are very important in the survival and longer-term competitive-
ness and development of individual oak trees. Since direct seeding typically involves
14001500 seed-spots per acre, trees which succeed in becoming dominant and co-
dominant are much more likely to benefit from the best microsite conditions.

Disadvantages

The overall likelihood of success in establishing adequate oak regeneration in a given
year, on a specific site, may be somewhat less with direct seeding than with planting.
Our statement is qualified since areas planted and seeded with oaks for research and
commercial purposes in the South have not differed greatly in the overall rate of
success.

To avoid excessive rodent damage, old-fields or other areas to be seeded should be
at least 2.5 ac in size. In smaller openings or in forested areas, rodents are a major
impediment to direct seeding.

Following harvest of existing stands, oak regeneration by direct seeding may require
more site preparation than would be necessary with planting. By providing cover for
rodents, excessive logging slash may lower the likelihood of success for direct seed-
ing.

Direct seeding is generally not equally succéssful with all oaks. In research trials,
direct seeding has generally been more successful with red oak species than with
white oak species.
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sites. Based on research trials and
our knowledge of direct seeding
on public and private lands in re-
cent years, however, the overall
likelihood of regeneration success
with oaks in a given year is some-
what less with direct seeding than
with planting.? Acorns may be
more sensitive than seedlings to
extreme moisture conditions on
the site, although success is only in-
fluenced if extremely wet or ex-
tremely dry conditions occur for
an extended period of time. Only
1 year in the last 5 years has re-
sulted in generally poor germina-
tion and survival of direct-seeded
acorns in Mississippi, for example.
The spring and early summer
months of 1989 were extremely
wet, and many of the areas direct-
seeded with oaks in the state, par-
ticularly lower bottomland areas,
had relatively poor rates of germi-
nation and survival. Many bottom-
lands in the state that were planted
during the 1989 season to oak spe-
cies other than Nuttall were also
adversely affected by extended pe-
riods of flooding, however.

METHODS

We compare direct seeding and
planting for oaks by: (1) estimating
costs for each practice on a before-
tax basis; (2) converting costs to
their after-tax present value; and
(3) comparing after-tax cost differ-
ences between practices to poten-
tial revenue differences.

Costs for oak direct seeding and
planting have not been widely in-
vestigated or published. Our cost
estimates are therefore based on
personal communication with
landowners, foresters, and ven-
dors of forestry services in the
South, as well as information from
private tree nurseries and seed
suppliers. Our base-year for cost
estimates is 1989. Costs were con-

2 This conclusion is supported by Allen
(1990), who determined that “planting
seedlings is a better method for establishing
bottomland forest habitat quickly on old-
field sites” (emphasis added). Allen further
stated, however, that the number of uncon-
trolled variables in his study “rules out de-
finitive conclusions,” and that studies to
evaluate the “relative benefits and costs of
these two methods would be useful.”
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verted to their after-tax present
value, i.e., the present value of fed-
eral income tax savings from re-
forestation-related deductions
were discounted to the present
and subtracted from initial costs as
discussed by Bullard and Straka
(1985) for reforestation expenses,
and Fazzari (1987) for deprecia-
tion deductions for capital assets in
general.

Opportunities for state or fed-
eral cost-share assistance were in-
cluded in the analysis, and where
appropriate, it was assumed that
all relevant conditions for partici-
pation were met (size of owner-
ship, total expenditures per year,
etc.). We also assumed that cost-
share recipients would claim a 10%
tax credit and amortize 95% of
seeding and planting costs. For a
complete description of current
federal income tax incentives for
reforestation, see Hoover et al.
(1989). We use after-tax discount
rates, and all values are in real
terms, i.e., net of inflation. We
present results for both 15 and
28% marginal income tax rates,
but did not include state income
taxes in the analysis.

Costs for direct seeding and
planting were estimated by per-
sonal communication with individ-
uals involved with oak stand estab-
lishment in the South in recent
years. Differences in expected re-
turns, however, are more difficult
to assess. Studies of oak direct
seeding are relatively recent, and
plantation yield information is not
available for a formal projection of
returns. We therefore compare
the marginal costs of planting to
the potential marginal returns—
our overall method of analysis is to
assess the before- and after-tax
cost differences of direct seeding
and planting, and to compare the
additional costs of planting to the
practice’s potential, marginal ben-
efits.

RESULTS

Before-Tax Costs

Establishing oak stands on old-
field sites typically involves the cost
of site preparation, the cost of

acorns or seedlings, and the cost of
the seeding or planting activity.
We estimated 1989 costs of $10/ac
for site preparation (bush-hogging
or disking), $35/ac for seeding/
planting, and acorn costs of $12 to
$25/ac versus seedling costs of
$115/ac. The estimated total cost
for direct seeding of oaks is there-
fore $57 to $70/ac, while total costs
of planting are about $160/ac.
Each cost component is described
below.

Site preparation is the first re-
quirement for establishing oaks on
most old-field sites in the South.
Although not necessary for areas
that were in crops immediately
prior to planting or seeding, most
areas to be regenerated have had
at least one growing season for
grasses, weeds, and other vegeta-
tion to flourish. In many cases,
such vegetation is sufficient to se-
verely restrict the survival and
growth of oak seedlings, whether
planted or established by seeding.
Burning, bush-hogging, or light
disking is therefore recommended
prior to oak planting or seeding.
We assumed that bush-hogging or
disking would be done—in many
cases burning is not an option due
to timing, weather conditions, or
lack of sufficient, dry vegetation.
Our estimate of $10/ac for bush-
hogging or light disking in 1989 is
based on experience and personal
communication rather than pub-
lished information.

The direct seeding or planting
cost estimate of $35/ac is also based
on experience and contacts with
many landowners and vendors of
planting/seeding services. The
value also coincides with the pub-
lished southwide average of
$35.46/ac for hand-planting of
old-fields in 1988 (Straka et al.
1989). The published value pri-
marily reflects hand-planting of
southern pines, however, since the
biennial, southwide survey of for-
est industry, forestry consultants,
and public agencies reflects the
most widely practiced type of old-
field reforestation in the region.
Oak direct seeding is generally
faster and more easily accom-
plished than planting, but since
the practice is still relatively new to



most vendors and landowners, at
present there is little or no differ-
ence in the price charged for seed-
ing and the price charged for
planting.

The only truly significant differ-
ence in costs between oak seeding
and planting on most old-field
sites is the cost of acorns versus the
cost of oak seedlings. Our esti-
mated seedling cost of $115/ac as-
sumes a 10 X 10 ft spacing, or
about 435 trees/ac, and therefore
reflects a cost of 26-27 cents per
seedling (actual costs normally
vary based on the quantity and size
of oak seedlings ordered). For ar-
eas to be direct seeded to oaks,
meanwhile, approximately 1450
acorns are needed per acre. Rela-
tively small-seeded species such as
water oak, willow oak, and cherry-
bark oak require 3—4 pounds of
seed per acre, while much larger-
seeded species such as Shumard
oak, Nuttall oak, and swamp chest-
nut oak may require 15 pounds of
seed per acre (based on average
numbers of seed per pound pub-
lished by the USDA Forest Service
1974). Acorn prices also vary by
species, based on size and availabil-
ity. Minimum costs per acre are
$12 to $15 for water, willow, or
cherrybark oaks; maximum costs
are up to $25/ac for pure stands of
Shumard, Nuttall, or swamp chest-
nut oaks. Species mixtures are nor-
mally recommended, however,
and most direct seeding of oaks on
old-fields in the South therefore
involves acorn costs between the
$12 and $25 per acre extremes.

Cost-Share and Conservation
Reserve Program Assistance

Government programs that pro-
vide assistance for timberland
owners were recently described by
Gunter and Ogden (1989). The
federal Forestry Incentives Pro-
gram and various state programs
provide cost shares for reforesta-
tion and other approved practices,
and the federal Conservation Re-
serve Program (CRP) also has pro-
vided payment of up to 50% of the
costs of oak seeding and planting
on old-field sites. In addition to
initial cost-sharing, CRP also pro-

vides annual rental payments for
10 years. The CRP provisions of
the 1985 Farm Act were in part
designed to establish permanent
cover on erodible cropland, and
oak direct seeding and planting
are approved practices for many
bottomland hardwood sites in the
South.

Government programs and
their funding vary over time, and
state-sponsored programs also
vary in eligibility requirements and
practices approved for cost-shares.
It has been our experience, how-
ever, that many of the private,
nonindustrial landowners that
have established or intend to estab-
lish oaks on old-field sites in the
South have received or intend to
receive cost-share assistance in
some form. A relatively common
rate of state and federal assistance
is 50%, and we therefore include
50% cost-shares (with and without)
in the cost estimates presented for
oak seeding and planting.

After-Tax Present Value of Costs

Since federal income tax incen-
tives are provided for qualified re-
forestation expenses, tax savings
from oak planting or direct seed-
ing must be considered to accu-
rately reflect the true differences
in costs between practices. All of
the tax benefits from reforestation
do not occur in the first year, how-
ever, and tax savings in future
years must therefore be dis-

counted to the present. The effec-
tive cost of planting or seeding is
the after-tax present value of
costs—the original expense minus
the present value of all income tax
savings.

For qualified reforestation ex-
penses, individuals, estates, part-
nerships, and corporations are eli-
gible for a 10% investment tax
credit and for deduction of ex-
penses over a 7-year period
(Hoover et al. 1990). A maximum
of $10,000 of reforestation ex-
penses are eligible per year for the
credit and series of deductions.
Where a 10% tax credit is applied,
95% of the planting or seeding ex-
penses can be deducted. In the
year the costs are incurred, Y11 of
the amount is deducted, for the
2nd through 7th tax years, 4 is
deducted, and in the 8th tax year
the remaining Y14th is deducted.
Haney and Siegel (1988) provide a
concise description of the tax in-
centives and the specific forms
necessary for noncorporate tim-
berland owners to claim the credit
and deductions.

Potential tax savings from the
reforestation tax credit and deduc-
tions are significant, as shown by
the example in Table 2. The col-
umn of Table 2 titled “Item” in-
cludes the tax credit and the series
of deductions; to determine their
tax savings, each deduction is mul-
tiplied by 0.28 (the marginal tax
rate for most forest landowners)
since each dollar deducted from

Table 2. Example calculation of effective direct seeding or planting costs: before-tax
cost = $10,000, marginal tax rate = 28%, discount rate = 10% (after-tax discount

rate = 7.2%).
Present value

Tax of tax savings

Year Item savings ®)
$)

0 10% credit 1,000 1,000.00
0 (1/14) (9500) (0.28) 190 190.00
1 (1/7) (9500) (0.28) 380 354.48
2 (1/7) (9500) (0.28) 380 330.67
3 (1/7) (9500) (0.28) 380 308.46
4 (177) (9500) (0.28) 380 287.74
5 (1/7) (9500) (0.28) 380 268.42
6 (1/7) (9500) (0.28) 380 250.39
7 (1/14) (9500) (0.28) 190 116.79

Total present value of tax savings = $3,106.93
Effective cost = $10,000 — $3,106.93 = $6,893.07
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taxable income reduces taxes owed
by 28 cents. If all other factors are
unchanged, the after-tax present
value of costs for landowners in
the 15% marginal tax bracket
would be higher (tax savings are
less and the after-tax discount rate
is higher). Individuals with lower
before-tax discount rates, how-
ever, would have lower effective
costs since the present value of tax
savings would be greater.

Effective costs may also be stated
per dollar of planting or direct
seeding expense. In Table 2, for
example, the after-tax present
value of costs is $6,893 or about 69
cents per dollar for the $10,000 of
expenses incurred. After-tax
present values per dollar of refor-
estation expenses are presented in
Table 3 for 15 and 28% marginal
tax rates, and for before-tax dis-
count rates of 6, 8, 10, and 12%.
We also distinguish between refor-
estation toward the beginning or
toward the end of a tax year. If
planting or direct seeding is done
toward the beginning of an indi-
vidual’s tax year, tax savings begin
nearly a year later than if expenses
are incurred toward the end of the
tax year.

The estimated cost of planting
oaks on old-field sites in the South
is two and one-half times greater
than the midpoint of estimated
costs for direct seeding (Table 4).
The planting/seeding cost ratio is
the same with and without cost-
share assistance, and before and
after taxes.

The absolute cost difference be-
tween oak planting and seeding
does change, of course, with cost-
shares and on an after-tax basis.

Table 3. The after-tax present value per
dollar of total reforestation expense to-
ward the end of the tax year (values in
parentheses are if expenses are toward
the beginning of the tax year).

Marginal tax rate

Before-tax
discount
rate* 15% 28%
6 0.7796 (0.7903) 0.6697 (0.6834)
8 0.7858 (0.7994) 0.6799 (0.6973)
10 0.7914 (0.8077) 0.6893 (0.7102)
12 0.7965 (0.8154) 0.6980 (0.7221)

* After-tax discount rate was used in each com-
putation: After-tax discount rate = (before-tax
rate) (1 — tax rate).
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Table 4. Summary of cost differences for planting and direct seeding of oaks, with
and without cost-shares, and before- and after-taxes.

Marginal cost

Planting Direct seeding of planting
(a) (b) [(a) minus (b))
($1/ac)
1. Before-taxes, without 160.00 57-70 96.50
cost-shares (Midpoint = 63.50)
2. Before-taxes, with 80.00 28.50-35.00 48.25
50% cost-shares (Midpoint = 31.75)
3. After-taxes, without 110.29 39.29-48.25 66.52

cost-shares*

4. After cost-shares 55.14"on-CRP

and after-taxes*
77.54°°

(Midpoint = 43.77)

19.64-24,12"°-CRP
(Midpoint = 21.88)

27.62-33.92CR7
(Midpoint = 30.77)

33 _26non-CRP

46‘77CRP

* Values on lines 3 and 4 apply to a landowner in the 28% marginal tax bracket, with a 10% before-tax
discount rate, with expenses incurred toward the end of the tax year. For other comparisons (15%
marginal tax rate, other discount rates, or expenses toward the beginning of the tax year), multiply the
values in columns (a) and (b), line 1 or 2, by the appropriate value from Table 3. The ‘“non-CRP" and
“CRP” designations on line 4 are necessary because taxes must be paid on CRP cost-shares.

The marginal cost of planting in
Table 4 is the estimated cost of
planting minus the midpoint of
the range of costs estimated for di-
rect seeding. On a before-tax basis,
are the benefits from planting oak
seedlings worth $96 per acre more
than the results obtainable with di-
rect seeding? Or, where cost-
shares are received and income tax
incentives are applied, is planting
worth $33 per acre more than di-
rect seeding? To address these
questions, the potential marginal
benefits of planting must also be
considered.

Marginal Costs Versus Potential
Marginal Benefits of Planting

There are two broad types of
potential marginal benefits from
oak planting instead of direct seed-
ing on old-field sites in the South.
First, a common perception with
foresters and landowners is that
planted oak seedlings have a “head
start” on trees that were direct
seeded. If an advance on growth is
obtained by planting, planted ar-
eas would generally produce
greater yields, or would produce
merchantable timber at an earlier
age. The second potential benefit
of oak planting is that in a given
year, the overall likelihood of suc-
cess in obtaining adequate num-
bers of surviving trees may be
greater than with direct seeding.

Regarding the first potential ad-
vantage, we conclude that planted

oaks do not have a significant
“head start” in growth and even-
tual yield. Studies have not been
conducted specifically to investi-
gate potential growth differences
from oak planting and seeding,
but research trials of both methods
show no clear difference in tree
size after several years (see Kri-
nard and Kennedy 1987, for ex-
ample). Also, since oak stands are
not merchantable for 30-plus years
after regeneration, if a marginal
difference in growth existed ini-
tially, the difference would be in-
significant at harvest.

There is a very significant cost
difference for planting, however,
and the longer such costs are com-
pounded, the greater the marginal
benefits of planting would have to
be to merit the extra initial ex-
pense. Marginal costs of $33/ac af-
ter cost-shares and taxes, for ex-
ample, would require an after-tax
harvest revenue increase from
planting of $266/ac after 30 years
or $532 after 40 years (if the $33 is
to earn a pretax rate of return of
10% and the landowner is in the
28% marginal tax bracket). Poten-
tial extra harvest revenues are not
a valid reason to incur the added
costs of oak planting on old-fields
in the South. If regeneration is
successful, direct seeding of oaks
should provide essentially equiva-
lent benefits at harvest at one-third
to one-half the cost of planting.

The second potential benefit
from planting is the improved like-



lihood of successfully establishing
an oak stand on a given site in a
particular year. This potential ben-
efit cannot be measured, however,
and thus can only be assessed qual-
itatively. Differences in the overall
likelihood of success between oak
planting and seeding are not great
if important factors in the seeding
activity are properly done (acorns
have been stored properly, the spe-
cies/site combination is appropri-
ate, etc.). Properly done, success in
establishing oak stands on old-field
sites by seeding approaches the
likelihood of success with planting.
Also, since oak seeding costs are
less than one-half the cost of plant-
ing old-fields, seeding can be re-
done if unsuccessful in the first at-
tempt, with total costs still less than
for one attempt at planting.

Rates of Return from Direct
Seeding and Planting

What rates of return can be ex-
pected from oak direct seeding
and planting on old-field sites? Po-
tential rates of return vary for dif-
ferent sites and oak species and
would also be highly sensitive to
the assumed timing, intensity, and
frequency of harvests and pro-
jected yields, and to speculations
about future prices for oak timber.
For one category of oak planting
and direct seeding, however, rates
of return can be estimated with
greater certainty; landowners
whose old-field sites were enrolled
in the Conservation Reserve Pro-
gram are eligible for annual rental
payments for 10 years as well as
the initial 50% cost-share.
Through August of 1988, the av-
erage CRP rental payment for
southern states ranged from
$48.81/ac in Arkansas to $39.45 in
Texas (McMullen 1989). Assum-
ing landowners enrolled in CRP
are foregoing $10/ac in net annual
income from soybeans (Harris
1987), and assuming a conserva-
tive $40/ac annual CRP rental pay-
ment, marginal returns to land-
owners are $30/ac for 10 years be-
fore taxes, or $21.60/ac after taxes
(28% rate). From a private (nonso-
cietal) standpoint, aftertax returns
of $21.60/ac yr for 10 years from
an aftertax net investment in oak

seeding of $30.77/ac (from Table
4) represents an internal rate of re-
turn of 70%. For planting at
$77.54/ac, the aftertax rate of re-
turn estimate is 25%.

The above estimates are mar-
ginal rates of return to seeding
and planting expenditures versus
soybean production, since the only
costs and returns considered were
the extra costs of oak stand estab-
lishment and the extra revenues in
CRP rental payments (versus net
crop-related income). Although
the estimated rates of return are
very high compared to most in-
vestments, the basic assumptions
are conservative, and end-point
values were not included. Ten
years after the initial expense, for
example, planting or seeding
would result in a 10-year-old oak
stand, while continued soybean or
other crop production would
maintain the land as an agricul-
tural field. The oak stand would
have value from the standpoint of
potential revenues from future
timber sales, but would not be at-
tractive in terms of flexibility for
reintroducting agricultural crops.

CONCLUSIONS

Direct seeding is a viable alter-
native to planting for establishing
oak stands on old-field sites in the
South. Direct seeding of oaks is
generally faster and more flexible
than planting, and total costs are
about one-third the cost of plant-
ing. The primary advantage of
planting is that in a given year, the
overall probability that the regen-
eration attempt will produce an
adequate number of free-to-grow
trees may be somewhat greater
than for seeding.

Estimated direct seeding costs
(1989 basis) are $57-$70/ac, de-
pending on the mix of oak species,
compared to $160/ac for planting
seedlings. The absolute cost differ-
ence between the practices is less if
cost-shares are received, and is also
less on an after-tax basis. With
50% cost-shares, for example, oak
planting costs about $48/ac more
than direct seeding (before taxes).
If the tax advantages of incurring
reforestation expenses are consid-
ered, and 50% cost-shares are re-

ceived, the average cost difference
is about $33/ac for non-CRP areas
and $47/ac for areas in the Conser-
vation Reserve Program. We con-
clude that the potential advantages
of oak planting do not merit the
additional cost on most old-field
sites in the South. If cost consider-
ations are not important, however,
planting should be recommended
due to the practice’s greater over-
all likelihood of establishing an oak
stand in a given year.

For both seeding and planting,
landowners and foresters should
be aware of the potential for sig-
nificantly lowering the effective
cost per dollar of reforestation ex-
pense. After considering the tax
advantages, for example, the cost
of seeding or planting is 68 to 82
cents per dollar of expense in-
curred, depending on the land-
owner'’s tax rate, discount rate, and
the timing of expenses. The cost of
reforestation is further reduced if
cost-shares are received—50%
cost-shares, for example, lower the
effective costs by half to 34 to 41
cents per dollar of planting or
seeding expense on non-CRP ar-
eas. The costs are somewhat
higher on areas where CRP cost-
shares are received because the
cost-shares are included as taxable
income. On an after-tax basis, di-
rect seeding can be done for as lit-
tle as $22/ac if 50% of the cost is
shared by a federal or state agency.
For lands receiving CRP rental
payments, the after-tax rate of re-
turn on the landowner’s initial in-
vestment in oak direct seeding may
be 70% or more per year for the
10-year period.

Many factors are involved in re-
forestation decisions, particularly
on private nonindustrial lands. Di-
rect seeding of oaks is a low-cost
alternative to planting, but just as
with planting seedlings, proper
techniques are extremely impor-
tant to overall success. To ensure
greatest success in establishing oak
stands on old-field sites by direct
seeding, acorns must be properly
stored and handled, appropriate
species/site combinations must be
used, and important guidelines on
site preparation, size of opening,
spacing, and sowing depth should
be followed closely.
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An Economic Evaluation of
the Use of Oust for
Herbaceous Weed Control in
Loblolly Pine Plantations’

Rodney L. Busby, USDA Forest Service, Southern Forest
Experiment Station, New Orleans, LA 70113.

ABSTRACT. Herbaceous weed control us-
ing Oust (sulfometuron methyP) is econom-
ically efficient in loblolly pine (Pinus taeda
L.) plantations given reasonable expecta-
tions about the long-term effect of the treat-
ment on stand growth. Increases in the sizes

! This study was partially financed with
funds provided by the National Agricul-
tural Pesticide Impact Assessment Program
(NAPIAP).

2 Use of trade names is for the reader’s
information and convenience. Use in these
studies does not constitute official endorse-
ment or approval by the U.S. Department
of Agriculture to the exclusion of any other
suitable product.
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of the growth increments following treat-
ment that have been reported in the litera-
ture, and the economic returns this analysis
shows are possible, indicate that investment
in herbaceous weed control can be a pru-
dent silvicultural option.

South. J. Appl. For. 16(1):40—47.

Herbaceous weed control (HWCQ)
is an intensive management tool
available to forest plantation grow-
ers. Despite its relatively recent de-
velopment, there is a growing
body of literature concerning the
biological effectiveness of the tech-

nique. However, the economics of
HWC has not been thoroughly in-
vestigated. To partially fill the gap
in economic knowledge, this study
examined the economic implica-
tions of using Oust (sulfometuron
methyl) for HWC in loblolly pine
plantations over a broad range of
conditions; results for a case study
were reported previously (Busby
1989).

Oust is a chemical that effec-
tively controls a wide range of
forbs and grasses, Michael (1985).
It is applied to herbaceous plants
that invade planted pine sites and
compete with the young trees for
available moisture, sunlight, and
other finite resources of the site.

On both cutover acreage and
abandoned agriculture cropland,
these weeds must be controlled be-
fore loblolly pine plantations can
be successfully established. On
cutover sites, herbaceous weeds as
well as hardwoods compete with
the pine. Former agricultural
lands often have a dense cover of
herbaceous weeds that interfere
with the growth of pine seedlings.

The direct physical effects of
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