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Who I am?


 

Czech origin 


 

Graduated on Mendel University
1995 Forest engineering (Ing.)
2002 Applied and landscape ecology (Ph.D.)



 

Assistant (1995-2002)



 

Young scientist since 2003


 

I have an open door policy-

 

if I’m in, we can talk. 


 

Office address: Department of Silviculture, Mendel Univ., 
the 3rd

 

floor or CzechGlobe, Poříčí 3b, Brno. Or, if you want 
to ensure that I will be available, contact me ahead of time 
(phone: 607 686 187, email: pokorny.r@czechglobe.cz

 

or 
see me after class) to set up an appointment.

Who are you?
…



One
 

of
 

the
 

most 
important

of
 

the
 

many 
disciplines

in forestry
 

is
 silviculturesilviculture.



Silviculture
 

is based on knowledge of:


 
Soil science



 
Climatology



 
Dendrology, botany



 
Plant physiology



 
Entomology, zoology



 
Ecology



 
Management



 
Economy etc.

#These knowledge are not learned once for a lifetime. In a practice, continuing, informal 
kind of research in which understanding is sought, new ideas are

 

applied, and old ideas 
are tested for validity. 



Puprose  of  the  course


 

Silviculture
 

is the “art and science” of creating and 
maintaining communities of trees to meet specific 
objectives on a sustainable basis.



 

The
 

theory
 

and
 

practice
 

of
 

controlling
 

the
 

establishment, 
composition, and

 
growth

 
of

 
stands

 
of

 
trees

 
for

 
any

 
of

 
the

 goods
 

(including
 

timber, pulp, energy, fruits, and
 

fodder) 
and

 
benefits

 
(water, wildlife

 
habitat, microclimate 

amelioration, and
 

carbon sequestration) that
 

they
 

may
 

be
 called

 
upon

 
to produce. 



 

In practicing
 

silviculture, the
 

forester
 

draws
 

upon
 knowledge

 
of

 
all

 
natural

 
factors

 
that

 
affect

 
trees

 
growing

 upon
 

a particular
 

site, and
 

guides
 

the
 

development
 

of
 

the
 vegetation, which

 
is

 
either

 
essentially

 
natural

 
or

 
only

 slightly
 

domesticated, to best
 

meet
 

the
 

demands
 

of
 

society 
in general

 
and

 
ownership

 
in particular. Based

 
on the

 principles
 

of
 

forest
 

ecology
 

and
 

ecosystem management, 
silviculture

 
is

 
more the

 
imitation

 
of

 
natural

 
processes

 
of

 forest
 

growth
 

and
 

development
 

than
 

a substitution
 

for
 them. 



OBJECTIVES AND GOALS 
of the course


 

This course will cover the principles for establishing, 
tending, and regenerating stands in the context of various 
ecological, economic, and social considerations.  Students 
will develop a broad understanding of the silvicultural

 concepts and applications needed to manage forest stands 
for a variety of commodity and non-commodity values.  
Some of the values to be addressed in this course include 
timber production, wildlife habitat, water quality, 
recreation, forest health, and ecosystem restoration.



 

Practical


 

Seminar

 
paper



 

Suggested
 

Reading


 

Smith

 
D. et

 
al., 1997. The

 
practice

 
of

 
silviculture:  Applied

 forest

 
ecology. By John Wiley

 
&

 
Sons, Inc.

I do not strictly “lecture”, and I will seek your active engagement and contribution in 
discussing the reading material each

 
day. 



Seminar paper content


 
What is the history of silviculture

 
in your country?



 
What are the natural conditions for plant growth 
in your country?



 
What are the dominant tree species in your 
forests and what are their ecological demands for 
optimal growth? 



 
What are the main principles of silvic

 
in your 

forests?



 
Choose one main problem in forestry of your 
country and present your opinion to solve it. /use 
literature/ 



Evaluation
 

and
 

Performance Criteria

 Letter Grade Numeric Value 
[%] 

A 90-100 

B+ 87-89 

B 80-86 

C+ 77-79 

C 70-76 

D 60-69 

E  <60 

At the very minimum, the student is expected to attend class,
complete all assignments on time, and be able to define the basic 
concepts and techniques of silviculture

 

in seminar paper, exams, 
and other assignments. 
After deadline late assignments will lose value at the rate of 10% 
per day. 
In cases of extended illness or family emergencies, 
arrangements to make up missed exams or turn in late assignments
must be communicate personally with me (phone, e-mail).

Assignment % of final grade

20
10
5
25
40

Σ 100
Final exam

Seminar paper
Oral presentation

Articles
Test



The 1st
 definition

Silviculture
 

is
 

the
 

agriculture
 

of
 trees-

 
how

 
to grow

 
them, how

 
to 

maximize
 

growth
 

and
 

return, and
 how

 
to manipulate

 
tree

 
species 

compositions
 

to meet
 

landowner
 objectives.



The 2nd
 definition

Silviculture
 

is to forestry as 
agronomy is to agriculture. Like the 
rest of forestry itself, silviculture

 
is 

an applied science that rests on the 
more fundamental natural and social 
sciences.



The 3rd
 definition

Silviculture
 

is a kind of process 
engineering of forest architecture 
aimed at creating structures or 
developmental sequences that will 
serve the intended purpose, be in 
harmony with the environment, and 
withstand the loads imposed by 
environmental influences 





 

The art of producing and tending a forest



 

The application of knowledge of silvics
 

in the treatment of a 
forest



 

The theory and practice of controlling forest establishment, 
composition, structure, and growth

By other words..



Silvics
 

involves understending
 

how tree grow, 
reproduce, and respond to environment changes



 
The

 
tiny

 
embryo of

 
the

 
seed

 
of

 
the

 
tree contains

 the
 

potential
 

to develop
 

into
 

the
 

most majestic
 

of
 plants. But

 
if

 
the

 
environment

 
is

 
unfavorable, this

 potential
 

will
 

not be
 

realized. Thus, responses
 

of
 different

 
species to environmental

 
influences

 determine
 

in
 

part the
 

success
 

of
 

silviculture. 
Silviculturists

 
must

 
know

 
how

 
the

 
environment

 will
 

affect
 

the
 

growth
 

and
 

development
 

of
 

trees
 they

 
wish

 
to manage.

Silviculture is the ecology of the forest



The Purpose of Silviculture


 
The dominant objective –

 
timber production



 
Benefits –

 
water, wildlife, grazing, recreation, 

aesthetics…

Improving Nature Through 
Silviculture
Human purpose is introduced by preference for certain tree species, stand 
structures, or processes of stand development that have desirable characteristics. 
Where fine forest have developed in nature, they are usually found to have the 
result of fortuitous dis-turbances

 
followed by long periods of growth. In sillviculture, 

natural processes are deliberately guided to produce forests that are more useful 
than those of nature, and to do so in less time.



Forest structure


 
Species composition structure 


 

Age structure


 
Spatial structure


 

Functional structure



Forest development cycle

Catastrophe/ calamity Preparative forest

Intermediate forest

Climax forest

Development phase

Optimum phase

“Big cycle” “Small cycle”



Forest form: highwood  forest


 

Vysokokmenný les (synonymum: 
Les vysoký) je na rozdíl od 
výmladkového lesa

 

složen převážně ze 
dřevin obnovených generativní cestou 
(tj. semeny nebo sazenicemi). Tento 
lesnický termín se používá téměř 
výlučně pro vymezení lesů, které 
nejsou výmladkovými lesy nebo lesy 
sdruženými. Generativně obnovené 
stromy rostou z počátku pomaleji než 
výmladky, ale mají mnohem 
kvalitnější (rovné) kmeny. 
Vysokokmenný les tak díky 
kvalitnějšímu a silnějšímu dříví 
poskytuje vyšší finanční výnos než les 
výmladkový. Nevýhodou 
vysokokmenného lesa je mnohem 
delší obmýtí (oddálení finančních 
výnosů). Jde tedy o jeden ze tří tvarů 
lesa lišících se způsobem svého 
vzniku. 

http://cs.wikipedia.org/wiki/Les
http://upload.wikimedia.org/wikipedia/commons/a/a4/Wald_in_NRW_Deutschland_-_Forest_in_Nordrheinwestfalen_Germany.JPG


Forest form: coppice forest; low forest; 
farm woodland
Výmladkový les

 

(synonyma: nízký les, 
pařezina) je tvar lesa, který vzniká z 
pařezových

 

a kořenových

 

výmladků. Není tedy 
na rozdíl od lesa vysokokmenného

 

ani uměle 
vysazen či vyset, ani nevzniká přirozenou 
obnovou

 

(náletem). Využívá se schopností 
některých dřevin tvořit pařezové kořenové 
výmladky. Kmenové (pňové) výmladky neboli 
vlky

 

byly využívány k oklestnému hospodaření 
(například známé „hlavaté“ vrby). Způsob 
hospodaření spočívá v tom, že se dobře 
zmlazující listnaté porosty, vetšinou

 

nízko u 
země, naholo pokácí a s vyrostlými výmladky se 
dále hospodaří (prořezávají se a periodicky 
kácejí). Nejčastějšími dřevinami ve výmladkovém 
lese bývaly buky, duby, habry, vždy s příměsí 
mnoha dalších dřevin. Na zamokřených půdách 
kralovala ve výmladkových lesích olše.

Výmladky pařezové i kořenové vyráží olše šedá, jilmy, javor babyka, třešeň, slivoně, akát, topoly, mnoho 
druhů vrb, rakytník řešetlákový

 

a většina keřů. Téměř výlučně pařezovou výmladnost mají: buk lesní, habr, 
duby, jírovec maďal, jasan, javory, břízy, olše lepkavá, lípy, hrušně

 

a jabloně, jeřáb břek, jeřáb ptačí, jeřáb 
muk.[1]

 

Pro tvorbu výmladků je důležitá výška pařezů, poloha kořenů a jejich hloubka pod povrchem atp.

http://upload.wikimedia.org/wikipedia/commons/b/b0/Coppicing_-_geograph.org.uk_-_99219.jpg
http://cs.wikipedia.org/wiki/Les
http://cs.wikipedia.org/w/index.php?title=Pa%C5%99ez&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Ko%C5%99en
http://cs.wikipedia.org/w/index.php?title=V%C3%BDmladkov%C3%A1n%C3%AD&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Les_vysokokmenn%C3%BD
http://cs.wikipedia.org/wiki/Obnova_lesa
http://cs.wikipedia.org/wiki/Obnova_lesa
http://cs.wikipedia.org/wiki/Vlk_(rostlina)
http://cs.wikipedia.org/wiki/Vrba
http://cs.wikipedia.org/wiki/Buk
http://cs.wikipedia.org/wiki/Dub
http://cs.wikipedia.org/wiki/Habr
http://cs.wikipedia.org/wiki/Ol%C5%A1e
http://cs.wikipedia.org/w/index.php?title=Ol%C5%A1e_%C5%A1ed%C3%A1&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Jilm
http://cs.wikipedia.org/wiki/Javor_babyka
http://cs.wikipedia.org/wiki/T%C5%99e%C5%A1e%C5%88
http://cs.wikipedia.org/wiki/Slivo%C5%88
http://cs.wikipedia.org/wiki/Ak%C3%A1t
http://cs.wikipedia.org/wiki/Topol
http://cs.wikipedia.org/wiki/Vrba
http://cs.wikipedia.org/wiki/Rakytn%C3%ADk_%C5%99e%C5%A1etl%C3%A1kov%C3%BD
http://cs.wikipedia.org/wiki/Ke%C5%99
http://cs.wikipedia.org/wiki/Buk_lesn%C3%AD
http://cs.wikipedia.org/wiki/Habr
http://cs.wikipedia.org/wiki/Dub
http://cs.wikipedia.org/wiki/J%C3%ADrovec_ma%C4%8Fal
http://cs.wikipedia.org/wiki/Jasan
http://cs.wikipedia.org/wiki/Javor
http://cs.wikipedia.org/wiki/B%C5%99%C3%ADza
http://cs.wikipedia.org/wiki/Ol%C5%A1e_lepkav%C3%A1
http://cs.wikipedia.org/wiki/L%C3%ADpa
http://cs.wikipedia.org/wiki/Hru%C5%A1e%C5%88
http://cs.wikipedia.org/wiki/Jablo%C5%88
http://cs.wikipedia.org/wiki/Je%C5%99%C3%A1b_b%C5%99ek
http://cs.wikipedia.org/wiki/Je%C5%99%C3%A1b_pta%C4%8D%C3%AD
http://cs.wikipedia.org/wiki/Je%C5%99%C3%A1b_muk
http://cs.wikipedia.org/wiki/Je%C5%99%C3%A1b_muk


Forest form: coppice-with-standard

Intermediate

 

stand

 

treatments

 

are forest

 

management activities

 

that

 

take

 

place

 

in young, middle-aged, and

 

mature

 
woodlands, and

 

often

 

incorporate

 

the

 

selective

 

cutting

 

or

 

removal

 

of

 

trees, shrubs, brush, and

 

woody

 

vines

 

in order

 

to 
enhance

 

current

 

stand

 

conditions

 

and

 

future

 

desired

 

outcomes. Intermediate

 

treatments

 

are commonly

 

prescribed

 

by 
professional

 

foresters

 

to improve

 

species composition

 

and

 

wildlife

 

habitat; regulate

 

stand

 

density; increase

 

mast production; 
enhance

 

timber

 

quality

 

and

 

forest

 

health; and

 

promote

 

and

 

establish

 

desirable

 

advance

 

regeneration. While

 

designing

 

your

 
intermediate

 

management treatments, remember

 

to consider

 

wildlife

 

foot

 

plots, brush

 

piles, water

 

sources, escape

 

cover, and

 
cavity

 

and

 

den trees. As a reminder, please

 

protect

 

your

 

woodland

 

from

 

livestock

 

grazing, wildfire, and

 

invasive/exotic

 

species.

•Sdružený les
 

(Les střední) -
 

je 
kombinací obou předchozích tvarů. 
Charakteristická je existence dvou 
nebo více pater. Horní patra jsou 
tvořena generativně obnovenými 
dřevinami

 
(zpravidla v násobcích 

obmýtí
 

pařeziny) a nejnižší etáž tvoří 
vegetativně obnovené výmladky.

http://cs.wikipedia.org/w/index.php?title=Sdru%C5%BEen%C3%BD_les&action=edit&redlink=1
http://cs.wikipedia.org/wiki/D%C5%99evina
http://cs.wikipedia.org/w/index.php?title=Obm%C3%BDt%C3%AD&action=edit&redlink=1


The Silvicultural System

Component Treatments 

Regeneration Natural 
Artificial (seeding or planting) 

Tending 

Release cuttings 
Pruning 

Thinning 
Intermediate cuts 

Harvest 
(regeneration method) 

Clearcutting 
Shelterwood 

Seed tree 
Selection system 

 

What could be under control?



Control of Stand Structure Process


 

The shape and sizes of stand
Altered by many purposes-

 

expediting silviculture

 

treatments and 
harvesting, creating attractive scenery, governing animal or pest 
populations, trapping snow, and reducing wind damage. The shapes

 

of 
stand should fitted to the immutable patterns dictated by soils and terrain.


 

The internal structure of stand
Determined by consideration such as variation in species and age

 

classes 
(or lack of it), the arrangement of different layers or stories of vegetation, 
and the distribution of diameter classes.


 

Controlling Establishment
We can influence the time and place when regeneration 
occurs.

 

Regeneration can take place naturally or, as is more common in 
the southeast, artificially by seeding or planting.



Forest composition can be controlled by restricting 
species to ones biologically and or economically 
suited to the site.

 
This can be done by:



 

regulating intensity of cutting 


 

influencing the character of the seedbed 


 

scheduling the time and placement of cuttings 


 

seeding or planting 

During subsequent tending, we can restrict forest 
composition to the most valuable trees by 
keeping:


 

the best-formed trees 


 

fastest growing trees 


 

most valuable species 

Control of composition



Control of composition


 

One objective of silviculture

 

is to restrict the composition of stands to that 
most suited to the location from economic and biological standpoints.(i.e. 
total number of species in a managed forest is less than that of

 

the natural 
forest).



 

Species composition is controlled basically through regulating the kind and 
degree of disturbance during periods when new stands are being 
established. In this way environmental conditions can be adjusted to 
exclude undesirable species.



 

Cutting, poisoning, controlled burning, or regulated feeding may

 

be used 
to restrict the competition and regeneration of undesirable vegetation.



 

Desirable species and genotypes can be favored in a more positive fashion 
by planting or artificial seeding. /nature improvement by introduction of 
species which are adaptable



We can control growth by regulating stand density 
(or number of trees per unit area).

 
There are 

two ways this can be done.


 
Seek optimum stocking:

 
to achieve complete 

site utilization and capture mortality before it 
occurs. 



 
Channel growth to selected 
trees:

 
concentrate growth onto selected species 

and individual trees, and channel the full 
productive capacity of the site onto fewer trees 
per acre. 

Control of stand density



Control of stand density


 

Inadequately managed forests are often too densely or too sparsely 
stocked with trees. If stand density is too low, the trees may be too 
branchy or otherwise malformed, and the unoccupied spaces are likely to 
be filled with unwanted vegetation.



 

High stand density causes the production to be distributed over so many 
individual trees that none can grow at an optimum rate and too many may 
decline in vigor.



 

Fires, destructive logging, grazing, agricultural clearances, and other kinds 
of forest devastation have already created many large, open areas that 
can be reforested only by planting.



 

In unmanaged stands, severe losses are commonly caused by damaging 
agencies such as insects, fungi, fire, and wind, as well as by the loss of 
merchantable trees through competition. Proper control of damaging 
agencies can result in further increases in production. Adequate

 

protection 
should be extended to all forests.



Control of rotation length


 

I most situations, there is an optimum size or age to which trees should 
be grown. The period of years required to grow stand to this specified 
condition of either economic or natural maturity is known as the

 

rotation.


 

Controlled reductions of stand density or such measures as fertilization 
and drainage can shorten rotations by making the final-harvest trees grow 
to the desired sizes at earlier ages.



 

Premature cutting is a common type of mismanagement.


 

Reservation of overmature

 

trees or even of dead trees may be necessary 
for some wildlife species or simply for scenery.



Conservation of site productivity


 

The main objective of forestry is maintenance of the productivity!



 

The site is the total combination of the factors, living and inanimate, of a 
place that determine this productivity!



 

The basic supply of solar energy, the most vital site factor, is

 

beyond 
silvicultural

 

control! /manipulation of the microclimate



 

Silviculture

 

is concerned with the building and control of forest 
ecosystems. The continuity of life and the health of ecosytems

 

ultimately 
depend on completion of ecological cycles of vital materials.



 

Silviculture

 

is usually far more the imitation of the natural processes of 
forest growth and development than substitution for them.



 

The decisions made in silvicultural

 

practice are based fully much on 
economic constraints and social objectives as on the natural factors that 
govern the forest. Recognition of objectives and limitations set

 

by society 
in any given case reduces the silvicultural

 

alternatives that need be 
considered. /forest management-

 

forest planning, economic analysis, 
harvest scheduling etc.



The Silvicultural System 

In forestry, we think of forests at two distinct levels:
the stand level and the forest level.



 

A tree is a woody plant with distinguishable stem and crown in a habit.


 

A stand is a contiguous group of trees sufficiently uniform in specie 
composition, arrangement of age classes, site quality, and condition to be a 
distinguishable unit.



 

The term forest has a special meaning and denotes a collection of stands 
administrated as an integrated unit, usually under one ownership.

Stand Management


 

In stand management we are working with a community of trees that are 
sufficiently uniform in composition, age, spatial arrangement, or other 
condition to distinguish it from adjacent communities.



 

The production of benefits by forest stand is controlled by the developmental 
processes of those stands whether these benefits be wood, wildlife, water, 
forage, or scenery. The processes all of those that start with the birth of the 
stands, continue with competition between trees, and end with the death of 
old trees and their replacement.


 

Pure even-aged stand: a group of trees having no or a small difference in ages; by 
convention, with a spread of ages not exceeding 20% of the rotation* length.



 

Uneven-aged stands: a group of trees that differ significantly in ages; by convention, with a 
spread of ages exceeding 25% of the planned life span for an age

 

class.


 

Mixed stands



Rotation: the planned number of years between stand 

formation and cutting.

Note:

 

Even-aged stands never have regeneration, tending, and harvest occurring simultaneously.
Uneven-aged stands always do.



Kinds of silvicultural  treatmements


 
Methods of reproduction



 

Include regeneration and establishment periods


 

Tending or intermediate cutting



 

Reproduction or regeneration cuttings-

 

removing the old trees and 
creating environments favorable for establishment of regeneration. 



 

The regeneration period begins when preparatory measures start, and it 
ends when young trees, free to grow, are dependably established in 
acceptable numbers. /may extend from several years to decades



 

The rotation is the period during which a single crop or generation is 
allowed to grow. The act of replacing old trees, either naturally or 
artificially, is called regeneration or reproduction. 



Methods of reproduction


 

High-forest methods – production stands originating mainly from seed


 

Clearcutting method – removal of the entire stand in one cutting with reproduction 
obtained artificially or from seeds germinating after clearing operation.



 

Seed-tree method –

 

removal of the old stand in one cutting, except for a small 
number of seed trees left singly or in small groups to provide for the establishment of 
advance regeneration.



 

Shelterwood method –

 

removal of the old stand in a series of cuttings, which 
extend over a relatively short portion of the rotation, by means

 

of which the 
establishment of one cohort of advance regeneration under the partial shelter of seed 
trees is encouraged.



 

Selection method –

 

continual creation or maintenance of uneven-aged or multi-

 
cohort stands by means of occasional replacement of single trees

 

or small groups of 
trees with regeneration from any source



 

Coppice-forest methods – production of stands originating primarily 
from vegetative regeneration


 

Coppice method – any type of cutting in which dependence is placed mainly on 
vegetative reproduction



 

Coppice-with-standards method –

 

the combination, on the same area, of cohort-

 
rotation coppice growth with scattered trees, which are grown on

 

longer rotations and 
may be of seedling origin.



Kinds of basic silvicultural  impacts
Stand improvement operations or timber stand improvement



 
Release operations



 

Treatments conducted to regulate species composition and improve

 

very 
young stands



 
Pruning



 

Those that involve only the branches are pruning.



 
Thinning



 

Intermediate cuttings that are aimed primarily at controlling the growth of 
stands by adjusting stand density or species composition

Silvicultural
 

system
Depends on stand stage, methods (type) of regeneration -

 impacts, intensity (the frequency and severity of 
cuttings during the rotation)

Harvesting, regenerating and tending of forests, designed 
to reduce injury (insects attack, pathogens, fire, wind..)



Role of cuttings


 

The techniques of silviculture

 

proceed on the basic assumption that the 
vegetation on any site tends to extend itself aggressively to occupy the 
available growing space. 



 

The limit of growing space is usually set by the availability of

 

light, water, 
inorganic nutrients, or carbon dioxide.



 

Only way that forest can be altered or controlled is by killing trees and 
other plants. /one of the characteristics of life is death; if there were no 
death, there would be no space for new life./



 

What is left or what replaces what is harvested is more important 
silviculturally

 

than what is cut.


 

The trees that must be reserved somewhere in the forest to continue 
production are the growing stock or forest capital.



 

Cuttings regulate the amount of this growing stock and its distribution 
within individual stands or among the various stands that comprise the 
forest.



 

Note for hunters: The animals ultimately depend on the vegetation for 
food and thus do not compete directly for the growing space.



Practice 


 

The decision to practice forestry is usually a matter of ethics,

 

politics, and 
social concern for posterity but not basically one of conventional 
economics.



 

The removal cannot exceed the productive capacity of the forest.


 

Intensity of silviculture

 

varies widely, depending chiefly on economic 
circumstances.


 

Extensive

 

-

 

in remote areas, on poor sites, or where are not willing or able to 
make more than minimum investments. Is often plays a role where timber 
production is secondary to other purposes of forest management. However, the 
poorest and most ill-treated stands are often found on the best sites and most 
conveniently located stands, as they have been exploited first, most heavily, and 
most frequently. Inversely, the best forest are now often found on remote areas.



 

Intensive

In localities where it is customary to secure regeneration by planting, the forester 
may regard methods of natural regeneration only as matters of intellectual 
exercise. Conversely, where planted stands are an anathema or owners are not 
ready to invest in them, only natural regeneration may seem important.



Harvesting Methods

Clearcutting

Clearcutting reproduces a new even-aged stand by completely removing the 
mature stand.Clearcutting as a silvicultural treatment has several 
characteristics:


 

it causes a sudden environmental change 


 

it removes the seed source from the regeneration area 


 

the configuration of the clearcut may affect seed dispersal 


 

it begins a new rotation 


 

it will eliminate some pests that require forest cover 


 

overall, it temporarily removes the forest cover, transforming the forest 
community and environment. 

Clearcutting followed by artificial (seeded or planted) regeneration has 
several advantages:


 

we can avoid delay in restocking the site 


 

we can introduce a selected species, seed source, and genotype 


 

we can control arrangement and spacing 


 

we can achieve uniformity in the new stand 


 

we can overcome the problems associated with securing sufficient

 

natural 
regeneration. 



Shelterwood Method

The shelterwood method involves the removal of most of the mature 
stand at the end of the rotation, but a portion of the mature stand 
is left standing.

 
The shelterwood method serves three basic 

purposes: 


 

To prepare the stand for production of abundant seed 


 

To modify the environment in a way that promotes germination and 
survival of the selected species 



 

To build up the amount and size of advance regeneration to ensure 
the prompt restocking of the new stand following overstory removal. 

The shelterwood method involves a sequence of 3 cuttings:
1. Preparatory Cuttings: make the seed trees more vigorous and set 

the stage for regeneration.
2. Establishment/Seed Cuttings: open up enough vacant growing 

space to allow establishment of the new regeneration. 
3. Removal Cuttings: uncover the new crop to allow it to fill the 

growing space. 

Harvesting Methods



The residual trees in the shelterwood must:


 

be sturdy and windfirm 


 

be able to survive exposure 


 

flower and reproduce seed 


 

be the best trees of the mature stand 

Keep in mind that the shelter trees must not occupy the entire 
site.

 
A void must be created in order to make room for the new 

regeneration.

 
The amount of shelter to leave will depend on the 

following factors:


 

species characteristics (seeding and shelter requirements) 


 

the number of cuttings in the cutting sequence (1, 2, or 3) 


 

landowner objectives 


 

the size of the area to be regenerated 


 

the final removal harvest level required to be profitable 

The shelter must be removed before it impedes the growth of the 
new stand or threatens its survival.

Harvesting Methods



Seed Tree Method

The seed tree method is similar to the shelterwood method in that we are 
removing most of the mature overstory and leaving a portion 
standing.

 

However, the seed tree method leaves only a few residuals as 
a seed source only.

 

The residuals from this cut are too few and scattered 
to provide shelter.

A seed tree cut will introduce environmental changes similar to those of 
clearcutting.

 

This type of cut will provide some opportunity to influence 
seed source through the selection of the seed trees.

The residual trees of a seed tree cut must: 


 

be genetically superior trees of the selected species  


 

be sturdy and windfirm 


 

be able to survive exposure 


 

flower and produce abundant seed 


 

be the VERY BEST trees of the mature stand -

 

these will be your only 
hope for the future. 

The number of seed trees to leave will depend on the following factors:


 

the amount of seed each tree provides 


 

the expected survival of germinated seed 


 

the size of the area to be regenerated 

Harvesting Methods





 

Selection method



 

-

 

removal of mature timber, usually the oldest or largest trees, either as 
single scattered individuals or in small groups at relatively short intervals, 
so that an uneven-aged stand is maintained. 

Harvesting Methods



Environmental Considerations



 
You may harvest a part of or all of your forest 
land only once or twice in your lifetime, but the 
visual disturbance caused by harvesting may 
make some people uncomfortable.

 
Some may 

believe that a disturbance of this magnitude (i.e., 
a clearcut) may lead to environmental 
degradation.

 
Often, this belief is more a 

perception of sight and emotions rather than true 
environmental degradation.



 
Forest landowners have the opportunity to reduce 
the visual disruption caused by forest harvesting 
and to maintain the environmental integrity and 
aesthetic appeal of their lands



World forests -  Africa
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World forests –
 

Latin America and the 
Caribbean



World forests –
 

Latin America and the 
Caribbean
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Western and Central Asia



Western and Central Asia



Adapting for the future



Global demand for wood products



Global demand for wood products
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Global demand for wood products



Global demand for wood products



Growth in terrestrial protected areas



Type of institutions dealing with forest 
issues



Science and
 

technology in selected
 

areas



 
For

 
most of

 
the

 
twentieth

 
century, natural

 
forests

 were
 

the
 

main
 

source
 

of
 

wood
 

and
 

other
 products, and

 
forest

 
research

 
focused

 
on 

managing
 

them
 

sustainably. Various
 

silvicultural
 systems

 
were

 
developed

 
(e.g. selection

 
and

 shelterwood
 

systems),
 

taking
 

into
 

account
 

the
 density

 
of

 
important

 
species, their

 
growth

 
rates, 

light
 

and
 

moisture
 

requirements, their
 

ability
 

to
 regenerate

 
naturally

 
and

 
competition

 
between

 marketable
 

and
 

non-marketable
 

species. Low-
 intensity harvesting

 
was

 
adopted

 
to avoid

 undermining
 

forest
 

environmental
 

services. 
Vulnerable

 
areas

 
were

 
excluded

 
from

 
logging.



Science and
 

technology in selected
 

areas



Remote-sensing application in forestry
Remote-sensing

 
techniques

 
(including

 
aerial

 
photography

 and
 

satellite
 

imagery) have
 

been
 

used
 

successfully
 

for
 forest

 
mapping

 
and

 
monitoring and

 
make

 
it

 
possible

 
to

 cover
 

large
 

areas
 

consistently
 

and
 

cost-effectively. New
 technologies

 
address

 
technical

 
challenges

 
such as the

 variable
 

height, structure, density
 

and
 

composition
 

of
 forests. Airborne

 
light

 
detection

 
and

 
ranging

 
using

 
lasers

 can
 

provide
 

highly
 

accurate
 

estimates
 

of
 

tree
 

cover
 

and
 height; it

 
can

 
even

 
assess

 
the

 
shape

 
of

 
individual

 
trees.

 Space-borne
 

radar (radio
 

detection
 

and
 

ranging) is
 

a
 promising

 
new

 
way

 
to obtain

 
estimates

 
of

 
stand

 
volume

 and
 

biomass
 

and
 

can
 

penetrate
 

clouds, overcoming
 

some
 

of
 the

 
limitations

 
of

 
optical

 
satellite

 
sensors. New

 
spectral

 sensing
 

systems
 

can
 

measure
 

a wide
 

array
 

of
 

land
 

and
 vegetation

 
characteristics, making

 
it

 
possible

 
to assess

 
a

 range
 

of
 

forest
 

attributes
 

–
 

helping
 

to improve
 

mapping
 

of
 forest

 
pests

 
and

 
diseases, for

 
example.
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Example - hyperspectral picture of beech seedlings (23 August 2010) in 
real colors (A), detail of the same picture with marked leaf (B) and 
spectral response (from interval 400-940 nm ) of choosing pixel (C)

A B C

Hyperspectral  sensor
A) zastíněná hnojená plocha

C) zastíněná kontrolní plocha D) osvícená kontrolní plocha

B) osvícená hnojená plocha



Hyperspectral  sensor
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Example-
 

Map of chlorophyll (a+b) content in Norway 
spruce forests /Beskydy

 
Mts./

Difference map



Satellite images in forestry


 

The best effect of the space 
imagery is produced while solving 
the following problems:


 

Forest

 

acreage

 

determination

 

and

 
spatial

 

distribution

 

of

 

forests; 


 

Tree

 

species composition; 


 

Mature

 

and

 

overmature

 

forest

 
discrimination; 



 

Forest

 

regeneration

 

control

 

of

 
felled, burnt

 

and

 

windthrow

 

areas; 


 

Forest

 

field

 

shelter

 

belts

 

control

 

in 
southern

 

regions; 


 

Monitoring of

 

died-back

 

areas

 
during

 

pests

 

control.

Forest stand maps updating Detection of Pest Outbreaks
in Spruce

 

Forests

Illegal Logging Detection

http://www.scanex.ru/en/monitoring/default.asp?submenu=forestry&id=actualization

Forest

 

Fires

 

Real-Time

 

Detection
Using

 

MODIS Data

Clearcuts

 

Control
Landsat

 

5 TM

http://www.scanex.ru/en/monitoring/default.asp?submenu=forestry&id=actualization


Agrofoerestry


 

Research

 

on agroforestry, which

 

comprises

 

varied

 

practices

 

integrating

 
crops, livestock

 

and

 

trees, aims

 

to optimize

 

these components

 

in order

 

to 
meet

 

the

 

economic, social,

 

cultural

 

and

 

environmental

 

needs

 

of

 
communities

 

and

 

households, while

 

taking

 

advantage

 

of

 

site-level

 
variation

 

in soils, topography

 

and

 

light

 

and

 

moisture

 

availability.

 
Agroforestry

 

technologies

 

are generally

 

ecologically

 

and

 

culturally

 

site-

 
specific. They

 

have

 

traditionally

 

been

 

developed

 

through

 

“hands-on” 
experience

 

and

 

transmitted

 

through

 

the

 

generations. Successful

 
agroforestry

 

systems

 

and

 

practices

 

include

 

alley

 

cropping, silvipasture, 
windbreaks,

 

hedgerow

 

intercropping, parklands, home

 

gardens

 

and

 

relay

 
cropping. Some

 

have

 

been

 

in existence for

 

centuries,

 

evolving

 

in response 
to needs

 

and

 

constraints

 

both

 

on and

 

off

 

the

 

farm. Formal

 

agroforestry

 
research

 

applies

 

the

 

tools

 

and

 

techniques

 

of

 

modern

 

science to help 
improve

 

the

 

traditional

 

practices

 

and

 

enable

 

their

 

wider

 

application. It

 
generally

 

takes

 

a holistic

 

perspective

 

in that

 

economic

 

and

 

other

 

benefits

 
are assessed

 

with

 

consideration

 

given

 

to the

 

links

 

among

 

the

 

different

 
components.

 

Agroforestry

 

is

 

currently

 

responding

 

to new

 

market

 
opportunities. Planting

 

of

 

trees

 

on farms

 

to supply

 

wood

 

to forest

 
industries

 

has increased

 

significantly

 

in many

 

countries. Accordingly, new

 
research

 

issues

 

have

 

emerged,

 

including

 

for

 

example

 

interactions

 

between

 
tree

 

crops

 

and

 

food

 

crops

 

and

 

long-term sustainability

 

of

 

production

 

with

 

a 
focus

 

on maintaining

 

and

 

improving

 

productivity

 

of

 

land.



Harvesting and processing of wood 
products


 
Improving

 
economic

 
efficiency

 
and

 
minimizing

 environmental
 

damage
 

have
 

been
 

the
 

primary
 objectives

 
of

 
harvesting

 
innovations.



 
New techniques have been developed to identify 
the source of logs using tags, paints and chemical 
compounds that can be read by detection 
devices. New-generation radio-frequency 
identification tags and bar codes can easily track 
the movement of logs from forests to markets, 
helping to distinguish legally from illegally 
sourced wood.





 

Technological

 
developments

 
in wood

 
processing

 
largely

 
focus

 
on:



 

economic

 
competitiveness, with

 
an

 
emphasis

 
on

 
reducing

 costs, improving

 
quality

 
and

 
developing

 
new

 
products;



 

energy

 
efficiency

 
and

 
production

 
of

 
energy

 
during

 
wood

 processing;


 

compliance

 
with

 
environmental

 
standards, for

 
example

 
by 

reducing

 
effluents

 
and

 
reusing

 
water

 
through

 
“closed-loop

 processing” in the

 
pulp and

 
paper

 
industry

 
(Natural

 
Resources

 Canada, 2008b).



 

Many technological

 
developments

 
in wood

 
processing

 
have

 
been

 consumer

 
driven, as processing

 
is

 
near

 
the

 
end

 
of

 
the

 
forest

 products

 
value

 
chain, close

 
to consumers

 
and,

 
thus, compelled

 
to 

respond

 
to changing

 
demands. Intense

 
competition

 
has also

 encouraged

 
innovation.

 
Traditional

 
wood

 
use was

 
largely

 
based

 
on 

physical

 
properties, especially

 
strength, durability, working

 
quality

 and

 
appearance. Wood-processing

 
technologies

 
have

 
improved

 mechanical

 
and

 
chemical

 
properties,

 
expanding

 
uses

 
and

 
making

 it

 
possible

 
to employ

 
species

 
that

 
were

 
once

 
considered

 
less

 useful

 
–

 
for

 
example, to use

 
rubberwood

 
(Hevea brasiliensis) for

 furniture

 
and

 
mediumdensity

 
fibreboard. Biotechnology in the

 wood

 
products

 
sector

 
has the

 
potential

 
to improve

 
wood

 preservation

 
properties.

Harvesting and processing of wood 
products





 

New
 

sawmilling
 

technologies
 

include
 

laser and
 

X-ray
 

scanners
 combined

 
with

 
high-power

 
computing, which

 
make

 
it

 
possible

 to scan
 

and
 

store
 

information
 

on log
 

diameter, length
 

and
 shape

 
and

 
to produce

 
optimal

 
sawing

 
patterns

 
for

 
each

 
log to 

maximize
 

sawnwood
 

recovery
 

(Bowe
 

et al., 2002). Picture 
analysis

 
to determine

 
surface

 
properties

 
(e.g. knots

 
and

 colour) has improved
 

the
 

sorting
 

and
 

grading
 

of
 

sawnwood. 
New

 
methods

 
have

 
been

 
introduced

 
to

 
control

 
the

 
drying

 process
 

and
 

to measure
 

physical
 

strength,
 

revealing
 

possible
 defects

 
(Baudin

 
et al., 2005).

 
Other

 
technological

 developments
 

in wood
 

processing
 

include:


 

improved

 
rate

 
of

 
recovery

 
and

 
the

 
use of

 
smalldimension

 
timber, 

largely

 
through

 
improvements

 
in sawmilling

 
technologies

 
and

 production

 
of

 
sliced

 
veneer

 
and

 
reconstituted

 
panels;



 

recycling, for

 
example

 
use of

 
recovered

 
paper;



 

the

 
use of

 
micro-organisms

 
to bleach

 
pulp and

 
treat

 
effluents

 
in 

the

 
paper

 
industry, reducing

 
costs

 
and

 
environmental

 
impacts;



 

total

 
use of

 
wood

 
through

 
biorefineries

 
producing

 
a

 
range

 
of

 biomaterials

 
and

 
energy

Harvesting and processing of wood 
products



Genetically
 

modified
 

trees:
 blessing

 
or curse?



 

Advances
 

in gene transfer technologies
 

and
 

tree
 

genomics
 are providing

 
new

 
avenues

 
for

 
genetic

 
modification

 
of

 
trees. 

Traits
 

considered
 

for
 

genetic
 

modification
 

include
 

herbicide 
tolerance, reduced

 
flowering

 
or

 
sterility, insect

 
resistance, 

wood
 

chemistry
 

(especially
 

lower
 

lignin
 

content) and
 

fibre
 quality, which

 
could

 
all

 
boost

 
economic

 
potential. 

Increasing
 

interest
 

in cellulosic
 

biofuels
 

is
 

focusing
 

greater
 attention

 
on genetic

 
modification,

 
in particular

 
on reducing

 the
 

lignin content
 

in wood.
 

However, research
 

and
 deployment, including

 
field

 
trials

 
of

 
genetically

 
modified

 trees, remain
 

a contentious
 

issue.
 

Concerns
 

have
 

been
 raised

 
about

 
impacts

 
on ecosystems,

 
especially

 
potential

 invasiveness, impacts
 

on biodiversity
 

and
 

the
 

transfer of
 genes

 
to other

 
organisms.

(Source: Evans and Turnbull, 2004)



Biorefineries
 

and
 

production
 

of
 new-generation

 
biomaterials



 

Initiatives
 

in Europe
 

and
 

North
 

America
 

are transforming
 pulp and

 
paper

 
units

 
into

 
biorefineries

 
–

 
integrated

 industries
 

that
 

produce
 

ethanol, starch, organic
 

acids,
 polymers, oleochemicals, bioplastics

 
and

 
several

 
food

 
and

 feed
 

ingredients
 

from
 

wood-processing
 

residues. The
 biomass

 
components

 
are converted

 
using

 
a combination

 
of

 technologies
 

including
 

novel enzymes, biocatalysts
 

and
 micro-organisms. Biorefineries

 
could

 
become

 
a

 
cornerstone

 of
 

a “green
 

economy”, sharply
 

reducing
 

dependence on 
fossil

 
fuels. Some

 
products, such as

 
bioplastics

 
and

 thermoset
 

resins, would
 

be
 

easily
 

recycled
 

and
 

degraded
 

at
 the

 
end

 
of

 
the

 
product

 
life.

sources: US DoE, 2006; van Ree

 

and

 

Annevelink, 2007.



Nanotechnology


 

Nanotechnology, defined
 

as the
 

manipulation
 

of
 

materials
 measuring

 
less

 
than

 
100 nanometres

 
(with

 
1 nanometre 

equalling
 

one-billionth
 

of
 

a metre), is
 

expected
 

to 
revolutionize

 
all

 
aspects

 
of

 
production

 
and

 
processing, from

 production
 

of
 

raw
 

materials
 

to composite
 

and
 

paper
 products, permitting

 
major advances

 
in energy

 
and

 material
 

efficiency
 

(Roughley, 2005; Reitzer, 2007).
 

Most 
leading

 
wood-product-producing

 
countries

 
are

 
working

 
on 

nanotechnology
 

applications. Potential
 

uses
 

(Beecher, 
2007) include:



 

lighter-weight
 

stronger
 

products
 

developed
 

from
 nanofibres;



 

coatings
 

to improve
 

surface
 

qualities;


 

production
 

that
 

uses
 

less
 

material
 

and
 

less
 

energy;


 

“intelligent” products
 

with
 

nanosensors
 

for
 

measuring
 forces, loads, moisture

 
levels,

 
temperatures, etc.



Non-wood
 

forest
 

products



 

Scientific
 

research
 

has focused
 

on:


 

understanding

 
the

 
composition, properties

 
and

 
potential

 
uses

 of

 
different

 
products;



 

low-cost

 
technologies

 
for

 
the

 
extraction

 
and

 
isolation

 
of

 marketable

 
components

 
and

 
for

 
the

 
addition

 
of

 
desirable

 characteristics, e.g. to facilitate

 
storage

 
and

 
transportation; 



 

improving

 
processing

 
technologies

 
and

 
developing

 
new

 products, e.g. new

 
plant-based

 
pharmaceuticals

 
and

 
health

 and

 
beauty

 
products

 
(the

 
areas

 
where

 
most technological

 advances

 
are taking

 
place).



 

Natural-resource degradation coupled with increasing 
demand has been the main driver of organized cultivation 
of yielding

 
species. 



 

..natural
 

rubber, rattan, bamboo
 

and
 

some
 

medicinal
 

and
 aromatic

 
plants, organized

 
production

 
and

 
chemical

 substitution
 

of
 

natural
 

components



Challenges…


 

We have still

 
limited information

 
on the

 
economic

 
consequences

 
of

 changes

 
in ecosystem

 
services;

 
the

 
lack

 
of

 
quantitative

 
models

 linking

 
ecosystem

 
change

 
to environmental

 
services; and

 
the

 
poor

 understanding

 
of

 
ecosystem

 
structure

 
and

 
dynamics

 
that

 determine

 
thresholds

 
and

 
irreversible

 
changes.



 

Natural

 
and

 
planted

 
forests

 
offer

 
significant

 
greenhouse

 
gas

 mitigation

 
potential. However, there

 
are large

 
gaps

 
in

 
knowledge

 of

 
the

 
role of

 
trees

 
and

 
forest

 
ecosystems

 
in

 
climate

 
change

 processes

 
and

 
the

 
effect

 
of

 
changes

 
in forest

 
cover

 
on forest

 carbon

 
stocks

 
and

 
greenhouse

 
gas

 
emissions.



 

Research

 
on the

 
protective

 
role of

 
coastal

 
forests

 
has

 
intensified. 

Some

 
researchers

 
found

 
that

 
coastal

 
forests

 
reduce

 
tsunami 

adverse

 
impacts

 
significantly, while

 
others

 
discovered

 
that

 
forests

 can

 
also

 
be

 
a liability

 
by adding

 
to the

 
debris

 
that

 
can

 
damage

 human

 
settlements.



 

Forest

 
hydrology research

 
addresses

 
areas

 
such as the

 relationship

 
between

 
land

 
use and

 
water

 
yield, an

 
area

 
where

 myths

 
and

 
misconceptions

 
often

 
dominate

 
decisionmaking.
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