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and pruning may be used in stands managed for solid
wood products.

Some industrial operations also control insect damage,
primarily Nantucket pine tip moth, which feeds in the
shoots of loblolly pine. While tip-moth infestations can

be severe enough to cause growth loss, control requires
multiple insecticide sprays during the growing season to
preventinfestations from the 3 to 5 moth generations that
occur through the season. Treatments on private
nonindustrial sites may be cost effective in the first and
second growing seasons. Once the trees reach 10 feet
in height, infestations and damage is minimal.

Production Scenarios . . .
Figure 3.Intensively managed loblolly pine -

. . . . 2nd growing season.
To date, most intensively managed pine plantations are g g

set up to produce fiber on short rotations. Intensive site
preparation, weed control and multiple fertilizer
applications are commonly used to increase volume
production on short rotations.

Pulp production
: Mechanical and chemical site preparation
(fertilize with P if required)
Planting density range of 600 to 700+
trees per acre Figure 4.Intensively managed loblolly pine -
Apply herbaceous weed control following 3rd growing season.
planting and again in year 2
Fertilize with N + P beginning at age 2
to 6, and repeat at 4-year intervals
Harvest at 12 to 15 years
Tip-moth treatments in loblolly pine
stands may be an option in years 1 and 2.

Figure 5. Intensively managed loblolly pine -
4th growing season.

Chip-n-saw and sawtimber production may be possible
by modifying treatments to produce trees with
_ _ _ acceptable wood quality properties. Delay of initial
Figure 2.Intensively managed loblolly pine - fertilization, and fertilization following thinnings in
1st growing season. combination with pruning can produce trees with
acceptable wood quality for solid wood products.
Pruning is used to produce logs in short rotations that
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yield knot-free lumber. The goal isto develop a clear 16Fable 2. Costs of intensive management practices
foot log which requires pruning to 17 feet to allow forthey occur when the landowner qualifies as an active
stump height. In order to maintain growth, a 35 to 4(articipantin forest production for a 14-year pulpwood

percent live crown (relative to total tree height) must beotation.

maintained following pruning. The live crown is

measured from the lower green branches to the top ofYear Treatment
the tree. Pruning can be done in two steps beginning at

age 5to 8 to clear the first 8 to 10 feet of bole, and then 0 Site preparation

completed following the first thinning to 17 feet. 1 Planting

Generally, 150 crop trees per acre are selected for 1 Herbaceous weed control

pruning. 2 Fertilization
2 Herbaceous weed control
Chip-n-saw & sawlog production 6 Fertilization
- Mechanical and chemical site preparation 10 Fertilization
(fertilize with P if required)
Planting density range of 600 to 700+ trees per Total
acre

Cost ($/acre)

200
80
50
75
50
75
75

605

Apply herbaceous weed control following Because per acre volume is increased and rotation
planting and again in year 2 length is decreased, attractive financial returns can be

Fertilize with N + P at age 5 to 8 yegoption:  realized.
begin pruning to an 8 to 10 fadear bole)

Thin and fertilize with N + P atage 12 to14 years
(option: prune 150 crop trees per acreto a 17

foot clear bole)

Thin and fertilize with N + P at age 17-20

Clearcut at 22-25 years.

Intensive Management Costs

Relative to standard pine plantation management,
intensive management costs are high. The following
costs represent a short rotation pulpwood scenario
established on a cut-over site. Reforestation expenses,
including cost of initial site preparation, including
mechanical and chemical treatments, seedlings and
planting, and herbaceous weed control, can be charged
fully for the year incurred but receive a 10-percent
investment credit and a seven-year amortization
schedule to recover 95-percent of the cost. A maximum
of $10,000 annually of reforestation expenses can be
claimed in this category. Reforestation amounts in
excess of $10,000 annually can be capitalized and
carried over the length of the rotation in a timber
depletion account. Costs of herbaceous weed control
and fertilization treatments, subsequent to establishment
can be expensed out in the ydagy occur when the
landowner qualifies as an active participant in
forest production.
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Table 3.Bare land valuésn $ per acre for a 14 year intensive management rotation (Table 2.) at three
yield ranges and three pulpwood stumpage values.

Mean Annual Increment Yield Range

Stumpage value Low Medium High
($/cord) 3.1 cords/acrelyear 3.5 cords/acrelyear 3.9 cords/acrelyear

40 452 675 860
45 656 906 1,115
50 860 1,138 1,370

!Bare land value is calculated as the net present worth of perpetual repetitions of the investment

Opportunities to Reduce Costs Advantages of pine plantation establishment and
management on old-field sites have been demonstrated in

Many nonindustrial private landowners arethe Conservation Reserve Program, which supported

interested in intensive management, but may find testablishment of pine plantations on marginal cropland.

high costs prohibitive. Costs can be reduced, whileramatic growth increases, from use of genetically

maintaining productivity, by careful site and standmproved seedling and herbaceous weed control, have been

selection. Old-field sites can be established atlow@pserved in CRP plantations over old-field stands

initial costs than cut-over sites. Fallow fields andstablished inthe 1960’s and 1970’s. Growth increases for

marginal cropland are excellent sites to establish0-year unthinned loblolly pine on CRP sites, as compared

plantations at relatively low costs. On these sites tfie previously established old-fields from 1960-1970'’s, are

lack of established woody vegetation, logging debrigresented in Table 4 along with financial returns in Table 5.

and the ease of soil tillage treatments allow

mechanical and chemical site preparation costs to be

significantly reduced. Weed competition can be

controlled by less costly herbaceous herbicide

treatments. Often old-field sites have a moderate to

high level of residual fertility resulting from past

cropping activities.
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Table 4. Planted old-field Conservation Reserve Program pine wood-flow projections for 20-year, unthinned
loblolly pine in Georgia.

Harvested Cords

Site Productivity Old Model* New Modef Change Percent
Low 37 46 +9 24
Medium 43 51 +8 18
High 49 56 +14 14

'Yield from stands planted in 1960’s - 1970’s.
2Yield from CRP stands 1985-1992.

Overall, controlling woody and herbaceous competition alone has given the greatest consistent growth
responses. If you have to prioritize treatments with limited dollars to invest, be sure that an effective
weed control program is implemented. Fertilization is a secondary priority, unless P is needed at
planting on deficient sites. Many CRP stands can be managed using the chip-n-saw & sawlog
production scenario previously described.

Table 5. Planted old-field pine financial performance projections for 20-year, unthinned loblolly pine pulpwood
rotations in Georgia Values in parenthesis are old model estimates.

NPW? IRR?3 AEV*#
Site Productivity $/acre % $/acrelyear
Low 332(94) 15.8 (11.3) 34 (10)
Medium 410 (147) 16.7 (12.6) 42 (15)
High 499 (209) 17.7 (13.8) 51 (21)

1 8% discount rate; 1986 Prices: PW = $25/cord, C-N-S = $44/cord, ST = $164/MBF (PW inflated at 3.5% per year, ST
inflated at 4.0% per year); 1997 Price-equivalents: PW = $35/cord, C-N-S =$62/cord, ST = $243/MBF.

2 Net present worth is calculated with revenues discounted to present year less costs discounted to present year at an 8%
discount rate. A net present worth value greater than zero indicates that at least the discount rate is being earned on the
investment.

% Internal rate of return is the interest rate at which discounted revenues equal discounted costs. It assumes that all
intermediate revenues are reinvested into the project. A project is considered profitable if the internal rate of return
exceeds the discount rate.

4 Annual equivalent value is the net present worth expressed as an annuity over the planning horizon, computed at the
discount rate. Annual equivalent value is a useful measure for comparing investments over unequal time periods.
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Intensive Management Wood Quality
Issues

To date, the rapid production of fiber for pulp
manufacturing has been the focus of most intensive
pine plantation management efforts. While tree
diameters may meet the size requirements for chip-n-
saw and perhaps small sawtimber by 10to 15 years, the
quality of rapidly-grown wood will not meet current
standards for solid wood products. Production of chips
from rapidly grown stands for use in composite panels
willlikely increase. However, there will be markets for
solid/sawn lumber in the foreseeable future for high-
end appearance-grade products, such as paneling,
molding, furniture and other “luxury” items. Because
of the impression of high quality and durability implied
by the term “solid wood”, and because many composite
products do not provide a very “satisfying”
appearance, composite products will not be able to fill
these markets for a long time, if ever. .

Solid/sawn products will have markets in the
foreseeable future for the majority of construction-
lumber in sizes from 2x2 through 2x12, and 4x4 through
6x6 posts. Because of processing costs and adhesives
prices, composite products will probably not be price
competitive with such solid/sawn material for a long
time, if ever.

Nominal 2" thick dimension lumber when dressed/dried
is actually only 1 %" thick. Very fast-grown trees
produce ring widths that can result in lumber with high
proportions of very low density earlywood (EW) on
faces exposed to high stress and/or wear. Such lumbey
can fail to provide expected performance even when
matching criteria for a particular grade. It may also
have nailing surfaces that consist predominately of
low-density EW which canot provide holding power

of higher-density wood.

Much lumber from fast-grown timber comes from
juvenile-wood, with its lower proportions of latewood
(LW), which is lower density than mature LW. Large
fibril angles in juvenile-wood cells also cause more
longitudinal shrinkage and consequently greater risk of
severe warping than mature wood. Finally, low
proportions of cellulose in juvenile wood affect its
performance in ways not necessarily reflected in
lumber grades.
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Solid/sawn product requirements

Large pith-centered solid/sawn products,
such as timbers nominally 4" thick and
larger, are often used as treated posts,
supporting predominately vertical loads in
exposed locations. Such products from
intensively managed timber stands will
consist mainly of juvenile wooaximum
growth ring width should bé%” (2 rings
per inch)for no more than the first 4 rings
(maximum 4" diameter of these wide rings).
The proportion of LW (%LW) in these
wide rings must be at least 1/§approx.
15%)total ring width . Beyond the center
4 rings,average ring countshould beno
less than 4 rings per inch (rpi)with LW
proportion at least 1/4 ring width (25%).

For solid/sawn lumber 2" or less thick from
intensively managed timber standserage
ring width should beno more than 1/4"
(ring count 4 rpi or more) witmaximum
ring width of 1/3" (3 rpi) occurring in no
more than 1/4 the volume of a piece
Average latewood proportion should beno
less than 1/4 ring width(25%).

Average specific gravity (SG) for solid
sawn construction lumber and timbers
from intensively managed timber stands
should beno less than .45 (28 Ibs./cu.ft.),
based on oven-dry (OD) volume

Maximum branch/knot size on 2 of 4
“faces” (a grading surface extending the
entire height of the log and 1/4 the
circumference of the tre@n the first 16'
log in trees of intensively managed timber
stands, should beo greater than 2".
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