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1. INTRODUCTION
.

This management guideline
provides information about how to
produce valuable timber outside of
forests z for example on agricultural
land.

Such an QAgroforestryd approach
provides an opportunity to utilise
the full potential of agricultural land
both economicallyand ecologically.

However, well-shapedtrees for the
timber industry AT T @Ow by
themselves They need to be cared
for in the early years after their
planting. This guideline explains
what is important for the successful
planting, management and harvest
of valuabletimber trees.

While focusing on practical aspects,
it addresses occupational groups
suchas

& Farmers

& Landowners

& Foresters

& Forestry consultants /
planners / advisors




WHATIS AGROFORESTRY

" Agroforestry is a collective name for landuse systemsand practiceswhere woody
perennialsare deliberately integrated with crops and/or animalson the sameland
managementunit. The integration can be either in spatial mixture or temporal
sequenceThereare normally both ecologicaland economicinteractionsbetweenthe
woody andnonwoody componentsin agroforestry."

International Centre for Research imAgroforestry (ICRAF)

The term agroforestry is a combination
derived from its constituent parts: the
words agriculture and forestry.

Agroforestry is characterised by two
components. trees with crops or trees
with animals Thetrees (or shrubs)canbe
included in the agroforestry area or
surroundit.

Trees act as one of the two vital
componentswithin agroforestry systems
The presence of trees on farmed land
increasesthe ecological and aesthetica
value of the landscape, and they alsc
havean important economicvaluefor the
farmer.

To meet these demandsand to combine
ecologicalwith economicadvantages the
solution could be to integrate the
production of trees for valuable timber
with regular farming activities, within
well designedagroforestry systems

Most agroforestry systemsare based on
planting trees in continuous or
discontinuous rows with alleys in
between the rows of trees, for the
farming activity. Another option is to
plant the timber trees along the borders
of fields, this leaves a completely open
spacefor farming.
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TYPESOFAGROFORESTRYSTEM

There are currently six main types of
Agroforestry systent

Lo, W

1. ForestFarmingSystems | ke ot A
Trees specifically grown to provide shade
for understory commaodity crops

2. Windbreak Systems
Treesaround fields.

3. Silvopastoral Systems
Trees,animalsand pasture.

4. Integrated RiparianManagement Systems
Treeson stream/riverbanks

5. Intercropping Systems
Treesand crops.

6. Bioenergysystems
Treesand short rotation coppiceasa®A OT b
3 for energy.

Thereare severaldifferent types of agroforestry systemsavailable
to the landowner asno one particular systemsuits everyfarm. This
allows for greater flexibility in agroforestry and ultimately optimal
useof agricultural land.
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g WHY CHOOSFAGROFORESTRY

. Thisland use systemwhich allows the production of valuabletrees in combination
'i with aregularfarm activity offers a multitude of benefits to the landowner.

T SRR 1

T v

Agroforestry can:

@ Diversify the income sources (reduce the risk of
fluctuating agricultural markets).

& Generatewood products
- Sawlogsfor lumber.
- Highvaluetimber for veneerlogs.

-  Produce fuel-wood for heat or energy
generation.

- Introduce fruits and nuts and other non-wood
forest products into the landscape

@ Enhanceoverall farm productivity with associated
environmental benefits.

- Provide ecological advantages (increased
biodiversity and habitat creation).

- Facilitate a more efficient capture and
utilisation of all available solar radiation and
carbonfixation per hectare.

- Reducesoil erosion by wind and water.

- increasecarbon storage potential in the trees
to decrease or offset the /A Ol céridn
footprint .

- Gain advantages for annual crops (nutrients
canbe raisedto the surfacelayersof soil by the
roots of the trees from deep soil layersand are
recycledin the systemviathe leaf litter layer).

- Reduce insect pests by encouraging more
natural predators such as birds and insect
predators.
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For a farmer who adopts an agroforestry system, a long term

outlook isrequired, the tree component canremainin situ for more
than 50years

Not every tree planted will achievethe highest prices on the timber market, therefore it is
essentialto consider the most important factors during the planning stage. Solid planning
will help reduce or prevent problems in later developmental stages of the system By
choosing the right tree species (or set of species)that is most suited for your site and
planning a suitable layout, you gain maximum benefits from your system

cHRTSTAZ
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WHAT KIND OF WOOD IS VALUABLE AND WHICH
TREBSPECIESHOULD USE?

All timber hassomevalue but the highest market pricesare
most often obtained for those logs which are suitable for
the veneer industry. Producing high quality logs that are
suitable for veneer and high quality furniture is challenging
and is strongly dependent on three points, all of which you
caninfluence to gainthe best return on your investment:

4 Species

P T

4@ Dimension(log length, diameter and volume)

Vi

Youcanachievethe highestpricesin averageusingselected
valuablebroadleaf species Generally broadleaf speciesare |
the most valuable and they also cast the least shade The
most common onesare:

b

Cherries(Prunusspp.)
Walnuts (Juglansspp.)
Maples(Acerspp.)
Alders(Alnusspp.)

Sorbusspecies(Sorbusspp.)

8 & 8 )

Ashes (Fraxinus spp.) However, planting ash is not
recommended at present due to Ash dieback disease
(HymenoscyphuBaxineus!

It is alwaysbestto establisha mixture of specieswithin one site. Thisallows
a degree of buffering against unforeseen consequencessuch as pests and
diseasesagainstmarket fluctuations, and more frequent weather extremes
causedby climate change
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CAN | GROWANY TREESPECIE®N MY LAND?

Not all trees will grow successfullyon every site. Before deciding to establish any
particular speciesit is imperative to gain some knowledge about your site in relation to
its suitability for various speciesso asto avoid failure of the trees. Checkin your local
areaand identify which speciesare growing naturally.

The most important site characteristicsinfluencing the choice of tree species
are:

E Soiltype

F Temperature

E Precipitation (amount and annualdistribution)

F Water regime (water table, water holding capacity, stagnancy of soll
moisture)

E Riskof earlyor late frost events (may kill the leadingshoots)

E Soilaeration

F Soilnutrient content

5
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How SsHouLO CHOOSEY PLANTINGVATERIAL?

Criteria to consider.

4 Adjustedprovenancée
& Thegenetic quality of the planting stock (choose sourcesof saplingswhich are
in the highest genetic grade?that is available)

4 Thevitality of the trees (stem and root mass)
4 Saplingswhich displaya good early stem form 5{*
Sincevaluable sawn wood is only produced from high quality timber logs, it is critical
to use saplingswhich are well adapted for growing in your region. Using the correct
provenanceé of the tree saplingsis of great importance for the successof the system,
asis using plants of the highest genetic quality available Furthermore, one should
plant only high quality vital saplingsfrom the nursery,i.e. saplingswith a good balance
of shoot to root mass,the absenceof diseaselesionsor injury on stems, straight stems
and an absenceof forks. Roots should not be damaged,distorted or kinked, and a high
amount of fine roots should be present.

We suggestto plant trees with a height over 15m to minimise any competition for
light and weeds, to impede game browsing, and to facilitate management Potted
i trees show better growth, especiallydirectly after planting, but are more expensive '
than bare rooted trees. by

If you plant bare rooted trees take care: the roots must never be allowed to dry out!

IPROVENANCE
An individual tree which is locally adapted to the area or site. It is for
examplenot recommendedto plant lowland derived seedsor saplingson a
highlandsite.

2PLANTINGMATERIAL

All forest plants which are on the market are classifiedinto 4 gradesbased
on genetic quality, according to EU Directive 199910FC) The highest
lowest genetic grade is |, 3 1 O)YOAARTI O EhEHEnAsA ébmmon grade
availableis 03 I O)OAAMAT O I ABIS Aakdithe region of provenancein
which the seedswere collected is known but no selectionwas madeon the
parent trees which provided the seeds The next genetic grade is
03 Al AthiHndedndthat seedswere collected in stands of trees which
displayedsuperior qualities in stem form and growth . Saplingsmay also be
availableon the market in the category® 1 O A |: $Saphitgfintttds category
are generally derived from seed orchards in which the parent trees had
been selected for superior traits. The highest genetic gradeis 04 A OB A A &
this case results are known for the performance of the material from
scientific trials; some cherry varieties are availablein this category.
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" WHERE CAN | GET TREESTO
PLANT?

Trees should be bought from a
reputable tree nursery.

Hereyou will be ableto obtain high ‘
quality trees with known growth
characteristics, and a suitable |°°
provenance which will display
vigorous growth once planted.

b

You can find such nurserieson the =
internet or by askinga forester. "
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HOwW FARSHOULDTHETREEBBEAWAY FROMEACHOTHER

After you have made a choice regarding your speciesmixture, you need to carefully
plan the planting design, becausethe system cannot be easily changed afterwards.
Most importantly, you need to decide upon the overall density of maturing trees in
your agroforestry system A commonly made mistake is to plant trees too close
together so that the crowns cannot develop to their full potential, to intercept all of
IR the availablephotosynthetic light. Basedon the fact that there is a strong relationship
: between trees with big crowns and trees with big stem diameters, for all species,you
s caneasilycalculatethe final distance between your future crop trees? If you plan to
N\ produce a tree with a target diameter of 60cm (at a height of 13m above ground i.e.
dbh); the distancewhich should be allowed between the trees canbe calculatedin the
exampleasfollows:

¢
Vl
:}
-~

SR Distance between the trees = Target diameter x 25

Example: 60cm x 25 = 1500cm (15m)
In our example, each tree would have a minimum
distance to each neighbour of 15n in all directions.
This results in a density of 44 final crop trees per
hectare.

Similarcalculationsfor varioustarget diametersof the final crop
trees areillustrated below:

Target tree

) Minimum inter-trees  Number of final
diameter at breast

height (dbh) spacing of thefinal crop trees per
crop trees [m] hectare
[cm]
60 15.00 44
55 13.75 53
50 12.50 64
45 11.25 79

At the end of the rotation the crowns of two trees with
the calculated spacingwould nearly touch each other. If
you consider this to be too much shading for the
intercrop, just increase the distance between the trees.
Moreover, the distance between trees should also suit the
machineryyou plan to useon the site.

(20), pp. 562565 (in German)

1See also Spiecker & Spiecker 1988: Erziehung Kinschenwertholz (Production of valuablecherry wood). AFZ
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SHOULDI PLANTONETREEORLITTLEGROUPS

Sinceit is always possible that single trees do not develop as desired Therefore we
recommend planting a group of two or three trees within rows with approximately 1.5- 2
metres between eachtree. None of the trees in eachgroup should be closerthan 15m to
any tree in the next adjacentgroup (see example above). When the competition within
these groups becomestoo great (growth will slow down and poor stem forms will be
seen),you canthen choosethe best performing tree within the smallgroup, in terms of
growth form and vitality. Using this approach, you can reduce the risks of
maldevelopmentof singletrees at a given spot in the tree row. In principle, agroforestry
systemsare very flexible in establishmentoptions. However, grant aided schemesmay
specifydifferent conditionsto those proposed above and should be consulted.

Flexibility in implementation meansthat,
you do not haveto plant all the trees in
the first year, but can plant some trees
each year! This spreadsthe investment
costs and reduces the workload within
one year.

Moreover, you can also spread the
harvest of the trees acrossa number of
years because they will reach their
target diameter at different times.

WHEN CAN | HARVEST THESE

TREES

The growth of trees just as for other
plants is dependent on the soil, climatic
conditions, the tree species,and even
the tree individual Hence, you cannot
accurately predict how long it will take
to reachyour specifiedtarget diameter.
Nevertheless, on good soils, the
diameter of a tree canincrease by Icm
per year . In this case, of course, the
target diameter of 60cm is reached
after about 60 years

...............................................................



