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Introduction 

How important are forests to you?  Name a couple things that you get from the forest.  It is 
easy to think of items such as wood, furniture, or paper, but did you consider any of the 5,000 
other products that have ingredients in them made from trees?  These include some kinds of 

ice cream, paints, cosmetics, toothpaste, rayon fabric, 
photographic film, hot dog casings, and many other things.  
 
Trees also provide oxygen, clean water, food and cover for 
animals.  Animals exhale carbon dioxide.  When we burn fossil 
fuels such as coal and oil, it produces carbon dioxide.  Plants 
turn carbon dioxide into oxygen.  Trees and plants also move 
our water through the water cycle by transpiration and prevent 
soil erosion by holding soil particles together with their roots. 
 

To make sure that we have trees in Florida for all of these uses, foresters use silviculture.  
Silviculture is the art, science, and practice of establishing, tending, and reproducing forest 
stands of desired characteristics. It is based on 
knowledge of species characteristics and 
environmental requirements.  Besides planting trees, 
foresters also use practices such as fertilization, 
thinning, burning, controlling pests, harvesting, 
regeneration, and other activities that maintain a 
forest in a productive and healthy condition.  
        
Sustainability is a very important concept to think 
about when studying forestry.  Sustainability is the ability for something to last forever.  How 
is forestry sustainable?  Long before logging crews cut the trees, the foresters already have 
plans to replant the area with new seedlings.  Thus, the wood products taken when we 
remove the trees will be available when the new seedlings mature.  Sustainable silvicultural 
operations make sure that wood and wood fiber is around as long as we keep replanting trees 
and managing them properly.  If a forester’s goal is to keep the supply of large timber 
sustainable, the forester must manage the forest so that the amount of large timber that is 

harvested does not exceed the amount 
that can be grown to replace it.  If the 
forester is trying to keep the supply 
of smaller timber or pulpwood for 
paper sustainable, then the forester 
should manage the forest for small 
trees in much the same way. 
 
Sustainability is about much more 
than the wood products, though.  The 
parts of the ecosystem that surround 
forestry practices (such as air and 
water quality, soil quality, wildlife 

 

 
 It is important to manage resources in a way that does not 
 harm the living and non-living things that make up the 
 ecosystem, while providing for the aesthetic beauty,  
 recreational opportunities, and profit that people desire. 

Each year, every 
person in Florida  

uses enough wood 
 and paper to make  
up a tree 100 feet  
tall and 16 inches  

in diameter! 

An acre of trees can 
remove 13 tons of  

dust and gasses from 
the surrounding 

environment every year! 
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value, and recreation and aesthetic value) should be sustainable as well.  Scientists and 
foresters understand that the forest is a part of a great cycle.  The 
nutrients, the water, the air, and the living things all make up the 
forest and allow it to prosper.  With any one of these components 
damaged, the forest has little hope of being completely sustainable.  
Just looking into the near future is no longer enough; forest 
managers must consider how the practices done today will affect 
the earth many generations later.  If we want to ensure that forestry 
is a completely sustainable practice, we must consider all of the 

components of the ecosystem. 
 
The challenge for foresters of the past generation was to replace the “cut out and get out”  
habits with more sustainable reforestation practices.  The challenge for foresters today is to 
create and popularize a forest management method that is completely sustainable 
ecologically, socially, and economically. 
 
Your challenge for the remainder of this book is to think about how the forestry practices you 
read about are or are not sustainable.  How does it compare with the sustainability of other 
natural resources, such as oil, or metal?  How can certain forestry practices be more 
sustainable than they are now?  As you read this book, think about how you would go about 
managing a forest that sustainably supplies economic, ecological, and social benefits. 
 
         
 
Questions:  
1.  List ten wood and ten non-wood products that come from trees. 
 
2.  Define silviculture in your own words. 
 
3.  What does sustainable mean?  How has forestry become more sustainable in the past 100 

years in Florida?  How can forestry continue to become more sustainable in the next 100 
years? 

Concrete floors 
need 21 times 
more energy 

to produce than 
do wood floors. 

Each person in  
Florida uses 

675 pounds of 
paper per year. 
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Planting a Forest 
 
Forest management is a great stewardship of your land.  There is a definite pride and 
pleasure in seeing your forestland providing for aesthetics, wildlife, conservation of 
ecosystems and natural resources, and recreation while at the same time supplying 
society with the forest products they demand.  Many landowners consider the financial 
profit from timber management an important objective, and many landowners care deeply 
about taking good care of their land. 

 
Planting pines and direct seeding are forms of ar tificial 
regeneration.  Florida’s primary species for wood products are 
pines.  Northern states tend to use more hardwoods than 
Florida does.  The main species planted in Florida include the 
slash pine, loblolly pine, longleaf pine, and sand pine.  Each of 
these species prefer full sun, and require a certain amount of 
site preparation to assure as little competition from faster 

growing grasses, shrubs, and trees as possible. 
 
Knowing which species to plant is very important.  
Slash pine grows naturally on fertile pond margins; 
longleaf pines grow naturally on sandy sites; loblolly 
grows well on upland soils with clay; and sand pines 
grow on scrublands.  Planting the species that is 
appropriate for the site will reduce the possibility of 
problems with insects, disease, or poor growth.  See 
the section on forest soils below for more information.   
 
If the site supports turkey oak (“blackjack”  oak) and 
not laurel oak, then this is a very dry site.  Longleaf 
pine was historically the native species on most pine 
sites except for the wet areas next to and in cypress 
ponds (where slash pine originated), and with the 
hardwoods in the creek bottoms (where loblolly 
originated).  Longleaf has better insect and disease 
resistance, better fire resistance, and is a much better 
tree for wildlife.  It also makes great pine straw and 
valuable big timber.    
 
Longleaf as a seedling has no stem and stays close to 
the ground like a clump of grass (called a grass stage) 
in order to be resistant to fire.  During this time the 
seedling is building an extensive root system.  Once 
height growth is initiated, after two to five years, growth is very rapid. 
 
Scalping is a common site preparation practice for planting cropland and pastureland.  
Scalping peels back the sod to a depth of about 4 inches and for a width of about 2.5 feet.  

 

 
 The Longleaf pine starts its life in a grass  
 stage... 
 

 
 ...which makes it more resistant to fire. 

Ten new trees 
are planted by 

forest landowners 
for each Floridian 

every year. 
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This creates a mineral soil strip, reducing competition from weeds.  Scalping improves 
initial growth and survival of the seedlings, and it reduces the likelihood of infection by 
certain soil insects and diseases.  One insect of particular concern is the White Fringe 
Beetle which will eat the roots of young pines. 

Heavy mechanical site preparation 
might be necessary to prepare a site 
for planting if there is a lot of 
vegetation or logging debris.  This 
method usually uses chopping to 
knock down gallberry, palmetto, and 
small trees (about 6" and less), root 
raking to clear logging debris and 
large trees, and prescribed burning 
to clean up chopped vegetation or 
piles created by root raking. If the 
land periodically gets wet, then 
bedding is probably necessary to 
raise the seedlings out of potentially 
standing water. 

 
Natural regeneration, establishing a new forest from an existing forest, might be 
possible with the combination of a selective harvest and prescribed burning.  A seed tree 
cut with a density as low as three to five trees per acre, followed by a prescribed burn in 
the summer months can open up the bare mineral soil for seed drop in the fall.  Pine seeds 
require contact with bare mineral soil in order to germinate.  This method of reforestation 
is a great alternative to completely clearcutting a forest and then replanting if you want to 
keep the cost of site preparation low. 
 
When replanting a cutover  forest, it usually requires tougher site preparation.  These 
treatments often include herbicide, burning and V-Blade planting.  A pine stand usually 
has hardwood trees growing under the pines that can re-sprout, or coppice from the 
stumps.  Herbicides can be applied with either a broadcast or banded application, and can 
be applied before or after planting.  Woody herbicide, often broadcast over the entire area 
before planting, can be 
applied directly to 
hardwoods to control their 
growth.  Meanwhile, an 
herbaceous herbicide can 
be applied in narrow strips 
called bands.  These bands 
are placed along the rows 
where the seedlings are 
planted to reduce grass 
and weed competition that 
appears after the soil has been disturbed.  Herbicides should be properly used according 
to the labeling directions to assure minimal disturbance to water quality and site ecology.   

 

 
Bedding is used to raise seedlings out of standing water. 

 

 
A chopper might be necessary to clear vegetation before planting. 
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Prescribed burning is another tool useful for 
reducing logging debris and preparing a site 
for planting.  The burn not only removes 
logging debris, but can also reduce the amount 
of competing vegetation that would rob the 
seedlings of water and nutrients.  Using 
prescribed burning throughout a rotation of 
the pines helps control hardwoods before 
planting the next crop of seedlings, further 
reducing reforestation costs.   

Winter, from December through February, is 
the best time to plant trees, when tree growth 
is slowed.  Containerized seedlings, which are 
grown in a mixture of soil and fertilizer, have 
an increased chance of survival.  Most 
reforestation is accomplished by a farm tractor 
and a tree-planting machine planting bareroot seedlings.  V-Blade planting uses a 
medium size bulldozer with a “V”shaped steel blade up front to clear logging debris with 
a tree planter pulled behind.  This eliminates the need for expensive root raking.  In 
addition, the nutrients in the debris stay where all the young trees can make use of it.  
Sometimes hand plating tools such as a dibble bar  or hoedad are used to hand plant 
seedlings.  The diagram on the right provides instructions for planting with a dibble bar. 
 
Spacing guidelines: 

Slash or Loblolly on pasture or cropland. 605-726 trees per acre 6’x12’ , 5’x12’ , or 
6’x10’  

Slash or loblolly on cutover land or other 
rough sites. 

726 trees per acre 5’x12’  or 6’x10’  

Longleaf on bahia pasture, and financial 
returns are important. 

726 trees per acre  5’x12’  

Longleaf on pasture, and financial returns are 
secondary. 

605 trees per acre 6’x12’  

 

 
One person rides in a planter behind a tractor. 
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Forest Soils 
 
Soils are examined to determine which tree 
species are best suited for particular sites.  
Select a site to evaluate its soils for forestry 
purposes. 
 
First, examine the amount and quality of the 
organic material on the soil’s surface.  If there is 
none, this may indicate the area has either been 
burned, or the soil has been turned over, filled 
or disturbed in some manner.  When the organic 
matter in a soil is well decomposed, it usually 
indicates a moist, fertile site.  If there are thick 
layers of undecomposed forest litter, it usually 
indicates a drier, less fertile site.  Thick layers of 
damp, partially decomposed organic matter 
indicate a wet site. 
 
Second, examine the uppermost layer of mineral soil.  Squeeze the soil, notice the 
texture.  Soil is made up of little particles of various sizes that are grouped into three 
classes; sand, silt, and clay, each smaller than the previous group.  A quick and dirty way 
to tell the primary make-up of a soil sample is to squeeze some moist, but not damp, soil 
in your hand.  Sand will not really maintain any shape unless damp, silt will stay clumped 
together, and clay can actually be spread into thin ribbons and hold that shape.  Refer to 
the soil texture table to determine the effects of soil texture on soil conditions. 

 
Third, examine the soil color.  A rule of thumb is the darker the soil, the more fertile it 
will be.  Look at the table listing top soil conditions and the relationship to color.   
 
Fourth, use the soil auger or sampling tube to examine subsurface conditions, and 
measure the depth at which any of the following occur: 1. Obvious changes in soil 
texture, 2. Mottling, streaking, or flecking by other colors, 3. Moisture or saturation of the 
soil. 

Surface Soil Texture – Tree Species 
 

Surface 
Texture 

Water Holding 
Capacity 

Tree Species 
to Manage 

Sand* Poor Longleaf Pine 
Sand Pine 

Silt Good to 
Excellent 

Slash Pine 
Loblolly Pine 
Longleaf Pine 

Clay Excellent Loblolly Pine 
Longleaf Pine 

*Provided that a change in soil structure does 
not occur within 5 feet. 

Top Soil Observations – Tree Species 
 

Top Soil Coindition Amount of 
Organic Matter 

Erosion 
Factor 

Aeration Available 
Nitrogen 

Fertility Tree Species 
to Manage 

Dark-colored Soil 
(black, brown, grey) 
 

Excellent Low Excellent Excellent Excellent Slash Pine 
Loblolly Pine 

Moderately Dark-
colored Soil 
 

Good Medium Good Good Good Slash Pine 
Loblolly Pine 

Light to Pale-colored 
Soils (brown to 
yellow) 

Low High Low Low Low Longleaf Pine 
Sand Pine 
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Managing a Forest 
 
A productive forest requires good management throughout the rotation.  The forests took 
care of themselves in the days before roads, farms, and subdivisions.  Periodic fires from 
lightening kept vegetation low.  This frequent disturbance allowed pines and grasses to 
regenerate, basically keeping the forest at one stage of succession.  Insects and diseases 
also kept each other in-check.  All of these combined occurrences helped to keep 
overcrowded forests thinned out.  The natural order of things kept the forests healthy. 
 
Florida has become cut-up with roads, homes, and shopping centers.  Allowing nature to 
simply take its course is no longer practical for Florida’s forests.  The forests are simply 
too fragmented by human habitation to allow nature to completely manage the forests. 
Additionally, demands for forest products require sound forest management practices.  
Activities such as thinning and burning should be done according to management plans to 
produce and maintain a healthy forest.  With the concern for proper stewardship of the 
land growing quickly; wildlife habitat, soil and water conservation, and even recreational 
opportunities are being incorporated more and more often into management plans. 

 
If a forest stand contains at least 90% of the same tree 
species, as in a Slash Pine plantation, it is considered pure.  
A stand that has more than one dominant species, such as a 
Longleaf Pine/Turkey Oak stand, is called a mixed stand.  
If the trees in the stand are all the same age, it is called an 
even-aged stand.  Uneven-aged stands consist of trees that 
regenerated at many different stages of the stand’s history.  
A mixed stand can be either even-aged or uneven-aged, and 
the same is true for pure stands. 

 
Not all of the trees in the forest are the same size, even if they are the same age.  Factors 
like genetics, health, sunlight, water, or 
nutrient availability affect how quickly a 
tree grows, and how big it can get.  The 
tallest trees that rise above the others and 
get full sunlight on their crowns are the 
dominant trees.  Most of the trees are 
usually co-dominant, which are still tall 
and get a good amount of sunlight, but are 
not quite as tall as the dominant trees.  
Intermediate trees get some sunlight from 
above, but none from the sides because the 
taller trees block the light.  The slowest 
growing and weakest trees are the 
suppressed trees.  They get no direct 
overhead sunlight. 
 
 

 

 
Dominant, D, Co-Dominant,  CD, 
Intermediate, I, and Suppressed, S  
crown classes. (Illustration by George Kessler and  
Larry Nelson, Clemson University.)  

In commercial 
forests, annual growth 
exceeds harvests and 
losses due to insects 
and disease by 33% 

each year. 
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Thinning   
 
In order to keep your forest healthy, the trees must have room to grow.  If they do not get 
enough sunlight, water, and nutrients, they could become unhealthy.  Because an area of 
land can only grow so much wood, a forest with too many trees will have mostly small, 
suppressed trees.  It is very important to keep your forest thinned.  Otherwise, serious 
problems such as stunted growth, insects and disease, or death can occur. 
  
In Florida, thinning should occur on stands that have a basal area of 120 sq.ft. or more, 
before the trees get too crowded.  This often occurs when the stand reached 10 to 15 
years old.  If the forest gets too crowded, pines tend to stunt in growth and face difficulty 
recovering once favorable growing conditions return. 
 
To determine if your stand needs thinning, you 
should look at a couple of factors.  One such 
factor is latest growth rings.  Take a core sample 
using an increment borer and observe the 
changes in the width of the growth rings as the 
tree ages.  Rings that get closer together toward 
the outside of the tree, near the bark, indicate 
tree growth has slowed. 
 
Another way to determine if a forest needs thinning is by looking at the branches and 
needles of the canopy trees.  A live crown ratio less than 33% is an indication that 
thinning is necessary.  Live crown ratio is the ratio of the height of the live branches 
(from the bottom green branch to the top green branch), to the total height of the tree; 
generally expressed as a percent.  
 

Once you have determined that a stand needs 
thinning, there are a several ways to get the job 
done.  One method is by removing all of your 
suppressed and intermediate trees.  This is called 
Low Thinning, or thinning from below, and 
removes the trees that may not grow well. 
 
Another method is Crown Thinning, sometimes 
known as high-grading.  This removes the 
dominant and co-dominant trees and leaves the 

suppressed and intermediate trees to grow.  This works 
with some tree species, but not with Flor ida pines. 
 
Selection Thinning is just what it sounds like.  
Foresters decide which trees to remove by looking at 
each one and determining which ones are healthy but 
need more space to reach their full potential. 
 

 

 


