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Design, implementation and management of naturalistic Permanent Polycyclic Tree farms

This manual deals with Permanent Polycyclic Tree farms (Permanent Polycyclic Planted 
Forests(1)). It is therefore necessary to state what Polycyclic Tree farms are. The following 
can be a useful definition:
A Tree farm is Polycyclic if it has, in the same plot of land, at least one of the following 
characteristics: 

• Blocks (see definition) with Main Trees of different productive cycle. 
• Blocks with Main Trees of equal rotation cycle length and Dual-role Trees of short cycle.
• Blocks where Main Trees have equal rotation cycle length, but with harvest times de-

layed each other for at least 20% of the Blocks after some time of at least 30% of the pro-
duction cycle length (e.g.. plantations for only wood biomass or only poplar rotary-cut 
veneer production in which with a 10-years cycle you can harvest 50% of the plantation 
every 5 years). 

This definition covers most of the cases of Polycyclic Tree farms: those well tested and 
placed in demonstration areas of LIFE InBioWood, those whose tests are in progress and 
those conceptually possible but not tested so far. 

A further element has to be considered to mark out the field of interest of this issue: the 
Arboriculture for Wood production (Tree farming) can be planned and managed accord-
ing to either naturalistic or agronomic criteria. The first criterion aims at supporting 
the Main Trees vigour and shape, taking advantage mainly of their natural dynamics. This 
approach results into economic and environmental benefits, both locally and globally. On 
the other hand, following an agronomic criterion, the Main Trees vigour and shape are driv-
en by external inputs (i.e. tillage, fertilization and phytosanitary treatment). Nevertheless, 
in general we can say that there are advantages and disadvantages for both approaches. 
This publication mainly focuses on Naturalistic Polycyclic Tree farms, while other kinds 
of plantations will be referred to only when we need a comparison. Naturalistic design 
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1) Tree Farm is a tree-covered area managed for the production of timber, similar to FAO definition for Pro-
ductive Plantation within the category of “planted forests” (www.fao.org/forestry/plantedforests/67504/en).
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patterns of LIFE+ InBioWood take into account a review of experimentation on Polycyclic 
Tree farms performed up-to-date in Italy together with their results. 
Chapter 1 describes the reasons why naturalistic Polycyclic Tree farms have been tried 
and the first positive results achieved. Chapters 2 to 5 provide the theoretical and practical 
basis useful to design, plan and manage this type of tree crops which is then examined in 
detail in chapters 6 to 9. As for planning and management, only the main operations are 
described, while we consider in detail the Tree farm design, the true distinctive element 
of naturalistic Polycyclic Tree farms. Further, a short series of examples is introduced in 
Chapter 10. 

Polycyclic Tree farms have been realized for less than 20 years, a long period of time con-
sidering agricultural cycles but quite short in terms of wood crops. Nevertheless, many 
positive results have already been obtained, in good general agreement in all the Tree farm 
properly designed, implemented and managed. Topical knowledge has been consolidat-
ed, though the field is quite broad and many productive and environmental variables need 
to be accounted for. There is still a wide range of skills to be achieved. In order to add new 
pieces of knowledge supporting naturalistic Polycyclic Tree farms, during the LIFE+ InBi-
oWood several scientific studies where performed by researchers and specialist in biodi-
versity, CO2 storage, phytoremediation for nitrogen pollution due to intensive agriculture, 
economic and financial analysis. Products obtained with this kind of Tree farms will be 
compared with those obtained with competing kinds of plantation.
Some studies have already been completed (or near to) before the redaction of this man-
ual: they are included in chapters 11 to 13. Others studies will be completed by the end 
of the project and will be published elsewhere but they will be anyway available on the 
website of LIFE+ InBioWood (www.inbiowood.eu). 
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As mentioned above, Polycyclic Tree farms adopts strategies capable of replacing man-
agement and external inputs with natural ecosystem dynamics favourable to the achieve-
ment of the main objectives of the Tree farming. Besides getting benefits for the entre-
preneur, this way of wood production gives rise, as a consequence, to environmental and 
social benefit that occur both in local and global scale (see Chapters 11 and 12 below). 
The experimental and demonstration activities developed within LIFE+ InBioWood, 
originate from the need to overcame production and environmental limits evidenced 
by previous wood production systems in conventional plantations. The goal is to begin 
to reduce and, if possible, to eliminate problems identified in previous production sys-
tems and define some general criteria to established a new type of Tree farming. Thus, 
by correcting from time to time the errors and looking for the most effective solutions, 
the theories and experiments led gradually to the practical realization of Polycyclic Tree 
farms (BurEsti LattEs et al. 2001, BurEsti LattEs and Mori 2009, BurEsti LattEs et al. 2014). This 
manual aims to provide basic knowledge in order to design Polycyclic Tree farms: to this 
purpose, a brief review of the issues identified in the previous production systems can 
be appropriate, while looking for solutions and taking into account the first results of the 
new method. 

1.1 Economic and financial drawbacks 
1.1.1 Pruning costs
In the traditional medium-long cycle Tree farms, the large number of plants required 
massive pruning. This practice is necessarily applied even on trees that will be cut by 
subsequent thinning, in order to ensure strong and relatively constant diameter growth 
of plants selected for completing the production cycle (see section 1.1.3). The pruning of 
plants that won’t produce commercial products represents an unnecessary cost weight-
ing the financial statement of Tree farm. It has to be noticed however that this problem 
does not exist in the traditional poplar or woody biomass plantations (Picture 1.1).
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