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Abstract

The Eucalyptus forests in north-western Spain are well known Ineirt high
productivity. They contribute heavily to the natbrforest production although the area
occupied by these sorts of plantations is very somsthparing with the total area covered with
forests in Spain. The importance of these plamatiis rising due to the investments of
private owners nearly in absence of public fundstie Eucalyptusforestations. Historically,
the investments in forest management have beensearge in north-western Spain because
of the incidence of forest fires (affecting thekrisf the investments) and because of the
fragmentation of forest properties (affecting thefgpability of the silviculture). Nowadays,
the Government, the main forest industries andapeivowners are making some efforts to
improve the management of high productivity foredtke possibilities and constraints of
these new forest plans in Spain are reviewed.
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1. Introduction

The Eucalyptus plantations have been promoted in all countriest wiatural
conditions for that crop. The forecasts about theldvforest development point out an
increment in forest plantations, moving the timpevductions from the cold regions to the
temperate and tropical zones, where the site donditare better for the growth of forest
trees. Galicia is an exception to that trend toucedthe timber production in northern
countries due to its very favourable conditionstfe nurture oEucalyptus globulugy many
zones and due to its proximity to the European eta{iKELLISON, 1992). In fact, the north
western of the Iberian Peninsula is the area whih highest production oEucalyptus
globulus in the world, with outstanding conditions for thepecies (in the best sites the
productions reach 50tha’ yr?).

In Spain, there are 13 million hectares of foraatds without trees. In this surface, 2.5
million are in the Atlantic region, with altitudes to 800 m, where high productivity species
can be implanted. So, Spain is the country withHiglest potential timber productivity in
Europe (MOLINA, 1985). In addition, the high prodivity plantations contribute to reduce
the Spanish deficit in timber and contribute atsoaduce the pressure over the lands covered
with native hardwoods.

The forest lands in Galicia in T9century were bare lands and were used as



agricultural and livestock lands because sind® dghtury the increasing population forces to
the use of land for food production. In fact, thestematic use of the forests for timber
production is relatively recent (since 1940 appmately) because there was no high demand
of wood products in Galicia due to the traditionzsde of stone in the construction
(FERNANDEZ LEICEAGA, 1990).

In the 19" and 28' centuries the region begins to be forested with iroductivity
species a®inus pinasterAiton, Pinus radiataD. Don andEucalyptus globulugabill.). The
earliest forestations witltucalyptuswere with gardening and landscape purposes but the
forestations with industrial goals began in 194He Tesult of that process is the present state
of the forests in Galicia, where 70 % of the fotesés are exotic.

In the 2" century the plantations ducalyptushave heavily increased, first with
firewood production objectives and afterwards wait objective of pulpwood production.
Now, those uses dEucalyptuswood are 85 % of the tot&8lucalyptusproduction in Galicia.
Two pulping mills in North western Spain consumeaaily 1,000,000 rhof Eucalyptus
timber (TOUZA, 1999). It is mainly coming from tmegion although there is importation of
Eucalyptustimber from Portugal, roughly estimated in 300,000 and the unique company
producing pulpwood in Galicia (ENCE) consumes ropudp timber from South America
plantations.

The installation of a pulping mill in Galicia ihé early 1960s, another one in Asturias
in the early 1970s and some more in Portugal mackease heavily the forestations with the
speciefucalyptus globulyscontributing to the strong spreading of this sgethe good site
conditions in north western Spain fRucalyptus The goal of these plantations is offering
pulpwood for the mills in the region, that only uBecalyptusglobulus as raw material
(DIAZ-MAROTO HIDALGO and VILA LAMEIRO, 2002).

The pulp and paper market has global scope anghlpb0 % of the sulphate pulp
demand in the world comes from Europe, mainly WesEurope, and this demand is going
to increase at the rhythm of the level of welfaage,many authors peer. TReicalyptuspulp
demand has the most sustained increment therepdipdactories in Spain are not very large
if the comparison is made with the Brazilian, Se¢aadian, north American or Asian factories
but Spain is a very important sulphate pulp expdrecause of the strategic position of the
industries near the European market, the Spanigh mmarket, and because of the competitive
advantage derived from the high quality of the picatl pulp and the high ecological quality
of the products and production systems.

In Galicia, the supply dEucalyptugimber is increasing year by year while the oftere
softwood timber decreases continuously. In 1997 He first time, the harvested volume of
Eucalyptussurpassed the harvested softwood timber. In thé yesars the offered pine and
Eucalyptustimber have been snaking but since 2000 the offéucalyptusis clearly over
the offer of pine. There is no doubt that the ahmaavest ofEucalyptustimber is going to
reach 3.5 million M This is a consequence of the plantations in 8894, when many adult
softwood stands (mainginus pinastestands) were replaced by n&wcalyptuglantations.

The pulping industry in Galicia is growing sharpbut the harvested timber of
Eucalyptusis increasing in a so noticeable way that sombaastforesee timber surplus. So,
it is necessary to look for new applications tc ttype of timber or to install a new pulping
mill in the region because the plans about theements of production are not enough to



consume the regionaEucalyptus production (DIAZ-MAROTO HIDALGO and VILA
LAMEIRO, 2002).

At the moment, most of thBucalyptustimber produced in Galicia is bounded to
pulpwood industries (only 5 % is used as saw lo@g).the long term it is not sustainable the
production of pulpwood, having low added valuewhitgh production costs while many other
regions in the world are able to produce this tyfogmber with lower costs. Because of that, it is
necessary to find new more added value productsedefrom Eucalyptusas sawn wood,
fibreboard, chipboard or plywood (TOUZA, 1999).

The earliest industrial plantations were usedrtmpce firewood, charcoal and, later,
pulp. However, the low prices of wood as fuel, trelinary cyclic pulp market and the
surplus ofEucalyptustimber (CIS MADERA, 2001) aimed one decade agootik [for new
applications for thécucalyptustimber. It is peered the use of this raw matergabkalid and
veneer wood because it is a tropical-like woodg¢igedy growing in Europe, where there is an
important deficit in tropical woods.

The growing stresses, very commonBuacalyptusstems and logs, produce fissures
and warp in the saw mill. So, tlicalyptusfor sawing produce many waste and it is easy to
buy it at low prices but the final manufactured qurot has a price close to that made with
native hardwoods. To develop these new useBugflyptusit is necessary to extend the
rotations up to 25-30 years front of the curren00years (TOUZA, 99).

The effective productions in Galician forestlands significantly under the optimum.
This phenomenon is attributable to several regtnst related with the site, the
infrastructures, the structure of the forest propdehe low population levels, the production
systems, the absence of silviculture and the filgdsduation.

Related with the site, the forest lands are nlobfathem highly productive. There is
summer draught in the south, winter frozen in inlaeds, poor soils (acidic reaction, low
fertility, high proportion of stones, scarce degibor drainage) and complex geography in the
entire region.

Related with the infrastructures, there is an est@esfragmentation of the forest
properties and low accessibility in some forests.

The structure of the property is characterised émy \few public forests (3 % of the
forest lands). In Galicia, 64 % of the forests priwate and 33 % are private but collective
properties (they are the so called forest owneddaghbourhood communities). The first type
of private properties are very small (the average sf the property is 1.78 ha and over 80 %
of the private forests are lands less of half hegtarhey are mainly the most productive
forests but their small size and their fragmentatieduce the profitability of those forest
exploitations (ZUGASTI ENRIQUE, 1993). The privdmests owned by neighbourhoods
are characteristic of Galicia and also are preseather regions of North western Spain. The
average extension of this type of property is 285ahd there are more than 600,000 ha in
Galicia. Only 25 % of them are covered with treesifly Pinus and Eucalyptu$. Roughly
half of these properties is managed by the Publitmidistration, and that creates an
increasing inhibition of the owners about theirefsr property, leading to the abandon and
degradation of the land if the public managemenbisintensive enough.



Related with the characteristics of the populattbe,farmers are aged, the population
levels are low and there is lack of hand workefse farmer is only part-time forester and the
revenue coming from his forest exploitations ig j@gnainder revenue. The land owner is the
forest manager and he has absence of perspechwves the future of his farm and, anyway,
the objectives of the small forest owner are natgk the timber production. In such scenery,
it is not easy to reach high forest productiviti#se owner makes forestations in his crop
lands withEucalyptus globulus, Eucalyptus nitens, Pseudotsugaziesii, Quercus rubrar
Castanedf the site is fit, when the lands are left be@atthe retirement of the farmer.

Related with the production systems, there is latknachinery in the farms and
absence of systems for the common use of machinery.

Related with the absence of silviculture, ther¢ors low densities in the stands, too
short rotations and low quality of the harvestedbeer products.

Related with the financial situation, there is Idwguidity in the farms, low
investments in infrastructure and machinery (conmmgawith other agronomic domains) and
deficient commercialisation routes. It affects theality of the products and the high
management costs.

In Portugal there are also many small forest piogserwith big fragmentation of
them. The silviculture is very poor, being alsoyvpresent the forest fires and diseases.

The forest lands in Galicia are heavily influendsdthe man. So, the intervention in
the forest throw forest management techniquesdsssary to achieve a stable equilibrium in
woodlands. However, the forest management plane haen rarely formulated and they are
not performed. Many started plans are usually ieftsuccessive revisions. The forest
management plans affecting Galician forests beargfilated in the 1970s (forests of the
province of Pontevedra or forests in the coundilEmrimo and Caldas de Reyes) are lost by
forest fires and by the changes in the Public Adstiation. The private foresters in Galicia
do not consider the forest management plans astigfetools for the advantageous use of
their forest properties and the Government lefittamagement plans in the 1970s.

The forest management plans are nowadays improvedadthe funds offered to the
private forest owners by the Government. In addijtitbe recent modifications in the Spanish
tax laws comprise the reduction in taxes in thaseines coming from forests being managed
by forest plans (DANS DEL VALLE, 1999). More thal forest properties (roughly 6,000
ha) have been recently subject to forest manageptems in the south of Galicia.

The regional laws in Galicia force the forest mies over 250 ha to be managed
under a forest management plan, with clear andaipbjectives and technical procedures in
the long, medium and short term. In addition, fo®perties over 50 ha must be managed
under a single forest management plan, with clewr explicit objectives and technical
procedures in the long and medium term.

The scheduling of the forest activity relies onacuiment called forest management
plan. In this plan, the necessary tasks to fadberforest to achieve some explicit objectives
are detailed with indication of time and place. Tglan takes into account the limitations
imposed by the law, the site conditions and thérnmal and economic feasibility of the
proposed tasks.



Whatever management plan has three main objediivesach in the fully regulated
forest to be:

- To guarantee the persistence of the forest standnégns of artificial or natural
regeneration

- To achieve sustained yield, in physic terms of ¢tyaof forest products, coming from
the forest by means of the implementation of aablet management method, also
called sustainable crop (BANCO MUNDIAL, 1991)

- To obtain the maximum profit from the forest (a gex postulate in economics). So,
the forest management is close to other subjetateceto the optimisation of the
economic profit derived from the use of the lanul.al strict sense, this objective is
referred to the maxim timber production (both imakify and quantity) that can be
achieved by means of suitable cutting criteria.

Arbitrary decisions might be derived in the pubhstitutions around the formulation
and approval of forest management plans for prif@tests because there are no established
main lines or rules throw forest policies or temial management plans (PITA ANDREU and
VALERO MORENO, 1992).

The new rhythm about the formulation of new forasinagement plans is introducing
more technical content and dynamism in the foremtagement: early detection of errors or
irrational purposes before the starting-up of tttevaies in the site, motivation of the owners,
focusing on the forest nurture, owners associatiensnness in the offered timber in the
market (PITA ANDREU and VALERO MORENO, 1992; SAUS$A1987).

The objectives in the use of forest lands are edljicifferent depending on the type
of owner. The objective of the small forest owniershe immediate revenue from the forest
while big owners are able to face silviculture hesmathe profit is more achievable with large
properties (HUMMEL and HILMI, 1989). The small fateowners do not face easily the
management of their properties because they giveitgrto the advance of the incomes front
of the maximisation, against whatever technicakdon. What is more, the difficulty in the
achievement of agreements in collective propedrasthe permanent presence of the risk of
forest fires make weakly realistic a purpose of aggment in the long run as a management
plan is.

The forest state managed by the important forekistmies is not very large in Spain
and it is not under control of management plan® fHw material supply coming from forests
managed by these firms is just a small share oftdted demand of raw material in their
factories. Because of that, the fully regulatiorthadse extensions would not be an advantage
in the smoothing of the supply to the mills. Thealustries only plans the rhythm and
frequency of the final cuttings, varying from yearyear and limited more by the mill supply
policy than by a cutting plan focused on the mis@tion of the cutting out of the planned
rotation, basic aspect in the optimisation of thredpctions. The brought about cutting
schedules consist in a preliminary area controlhotwhere the rotation is extended or
shortened as it is required by the mill. The largesest in Galicia where this kind of
management is carried out is Coto Muifio (Zas, Lau@a), with 650 ha covered with
Eucalyptusand owned by NORFOR (ENCE group).



2. Results and discussion

The usual forestland subject to a management iplaBalicia is a property of one
owner (one person, one firm, one neighbourhood conityy the Government) because it is
extremely hard the forest management of a propeiti several owners, where the
objectives, financial position and wishes abouirtfe¥est property are rarely coincident.

The typical forest property in Galicia exhibits madk stands if the extension of the
forestland is enough (about 100 ha and up). Inehm@ses, the current forest management
plans usually divide the forest in management uratcording generally to the species
covering the unit and the land uses in it. Each, walled working circle, is going to be
fastened with a specific management plan, relativedependent of the rest of the working
circles in the same forest. The number of workingles being designed in the property is
variable (from one to three or more). The plans cansider the forest areas covered with
Eucalyptusas little management working circles (25 hectares up).

The working circles in Galicia being covered wihncalyptus globulusire currently
managed by means of the area control method. $toae of the oldest and simplest rational
methods. It is so easy to design that the sectemtagowners, timber buyers, manufacturers)
believe that it is not actually a management methtmivever, the poor forest culture in our
country, where the forest activity is very elemérjpmedominance of simplified even-aged
pure stands, stand timber selling, no thinningerdy systematic thinnings, etc.), aims to use
this type of single management methods to assarsubcess of it implementation.

The area control method is based on the fragmentafithe working circle in several
parts called blocks, all with the same extensiachEyear one complete block is harvested,;
so, the block is the annual cutting area. The waykiircle is divided intd blocks, whereT is
the fixed rotation age to put on the trees in tloekimg circle. Therefore, the time one needs
to reap the whole working circle ©years. If the harvest is followed every year byuretor
artificial regeneration, in yedr+1 and successive years the harvested timber @nllecfrom
trees with the rotation age and then we will hatallgt regulated working circle.

The usual rotation of the crop Eucalyptus globulusanges from 15 to 20 years in
high forest and ranges from 10 to 15 years in capforest.

In a fully regulated working circle, each yearsitharvested a fixed number of hectares
with T year trees and presumably with the same standtgei®, the timber revenue is
constant every year and the goal of the sustaired g achieved, with the logical variations
attributable to not controlled perturbations (drasg floods, diseases, fires, etc). That
conclusion of constant revenue is not always treeabse in large working circles the site
index is not usually homogeneous and the year ameehts in a high productivity block the
amount of timber is bigger than in a less prodwcbiock. To avoid this problem in the future
fully regulated working circle it is necessary teesthe blocks inversely proportional to their
site indexes, to attain blocks of different surfaoé with the same potential production.

The block design starts with the sizing of the atmmlearcutting areas. In the case of a
working circle with a unique site index inside, #rea of the block is:

S
St= T



where St= surface of the block
S = surface of the working circle
T = rotation (years).

It is not convenient the design of very large aodtimuous blocks because of the
magnitude of the scenic impact of clearcuttingseatent areas. On the other hand, it is
convenient the design of blocks big enough to inedogging and harvesting cost reduction
per hectare. What is more, the financial aids frdtra Government to face the future
silviculture in harvested blocks it is only feagilin areas of at least 3 hectares in one piece.
(The magnitude of the public financial aids makbkent just useful in profitable forest
exploitations or in exploitations close to the #ireld of profitability). In addition, in larger
blocks the expected amount of timber to be hardestékely more interesting for the timber
buyers and, perhaps, the timber price can becoghehfor the forest owner.

Taking into account the above reasons, in smalkiugrcircles with long rotations it
must be avoided the use of small blocks. In theses; the clearcutting must be performed
everyh years, and not annually, and the harvesting woffiéttaa group oh blocks together.
The surface to be harvested is then computed Wwemext formula (regarding the site index
is the same in the whole working circle):

S
t=h—
> T

where St= surface of the block
S = surface of the working circle
T = rotation (years)
h = intermittence between clearcuttings (years).

If the working circle is so managed whit clearcwgs everyh years, the fully
regulated working circle will yield constant reveneveryh years.

The composition of each block must be clearlyrdediin the forest management plan.
The block to be harvested in the current year othennext years must comprise the bare
lands, low density stands, damaged stands, agedisstand those stands where the
regeneration of the trees is a priority. In suceesklocks to be harvested in successive years
the rest of stands of the working circle are ineldidbeginning with the oldest ones and
finishing with the youngest stands, avoiding orugdg the advancement or delay in the
clearcutting respect to the rotation age.

One unavoidable condition to achieve the succefseiimplementation of the method
is the immediate regeneration after the harvesiiitgs condition is accomplished in Galicia
by means of natural regeneration (vigorous shobtsecEucalyptusstumps after harvesting)
or artificial regeneration (in bare lands or if thatural regeneration is not vigorous enough
after several rotations).

The type of harvesting is clearcutting, broughtwabevery year or everly years, as it
was pointed out before.

The annual calculated cut in the working circleasputed as the number of hectares
to harvest in a year. It can be obtained, moreigef; as harvested volume. For example, the



amount of timbeP to reap a specific year is calculated by meartheinventory data of the
block to be harvested that year. The block, whggaing to be harvest by means of a final
clearcuttingn years later, exhibits a current stockvom® and a current growth &C m® yr™.

So, the estimation of the annual cutAs= V + CC-n m®. In this single calculation it is
assumed that current growth is going to remain teonsat leash years. This hypothesis is
only realistic at short sight because the growttthim in Eucalyptuschanges markedly with
age. In order to roughly foresee the annual ctihénlong run it is better to use suitable yield
tables to obtain estimations ¥f and CC, modifying the tabulated values with coefficients
depending on the inventoried basal area.

In the working circle, the annual cut coming fromtermediate harvests is negligible
due to the scarce silviculture appliedEncalyptusstands. In fact, the small private owner
considers that a big effort in thEucalyptusreforestation tasks (fertilising, appropriate
plantation time, suitable plantation density, us@igh productivity reproductive material for
planting) is a good investment in the profitability the land. However, the subsequent
silvicultural tasks to nurture the plantation asary inexistent because the owners consider
that intermediate harvestings are not profitablenvall properties producing pulpwood. There
is only silviculture to defend the stand againsgdior biotic damages and shoot selection in
the butts of coppice stands, two years after tearcltting of the previous stand, keeping two
or three shoots on each stump for the rotation (BENPARDO, 1995).

Many times, the forest fires make necessary toycant the extraordinary harvests
over the scheduled volume in the plans (VEGA, 1996)

A frequent point of view among foresters and teciams is to believe that forest
regulating, planned management or forest manageanertbols for slow growth species but
not for high productivity plantations. So, the feie where a scheduled management is
feasible would be those in the provinces of OrerskLugo (inner east of Galicia), where the
slow growth species mostly appear.

In spite of that, the area control method is usedtucalyptusstands because the
method is useful with short rotation species, dtutgtg pure stands (many timé&sicalyptus
does), if the species in the working circle carefalearcuttings (regeneration without crown
coverage) and if the implementation of clearcugtirggnot going to promote severe damages
on the site and trees. The area control methodséd un high forest oEucalyptusin
conversion to coppice forest.

It is also an advisable method in small properiih homogeneous soils, very
common in Galicia, where other type of managemegthod is not feasible maintaining the
objectives of sustained yield.

The advantages of the method is the single managentee low cost of the
exploitation due to the concentration of the hatimgsn time and space and the possibility of
selecting the reproductive material to use in f@atgens. The timber from plantations is more
appreciated in the industries, because it is moradgenous in quality and dimension while
the wood from natural regeneration is less unifamd it means an increment in the
harvesting and manufacturing cost. On the othedhé#ire very short rotations reduce the
fertility of the soils, the scenic impact of theeatcuttings is not easy to smoothen, the new
forested plants have not protection from adultdraed the instability of the stands increases
front of fires, climate damages or diseases dutheosimplicity of the forest system (pure



stands, even-aged stands, genetically homogentmdss
3. Conclusions

Eucalyptus globulud_abill. is a widely spread species in North-westdberian
Peninsula and the presence of this important foresburce is strongly increasing. The
capacity of the regional pulping mills to transfothis raw material into pulpwood is nearly
in the top. So, it is necessary to develop new faethis type of timber in the solid wood and
the wood-based panels industries. Some effort i heing performed from the Public
Administration to develop forest management plangrivate forests, many of them covered
with Eucalyptus globuluso enhance the quantity and quality of the yidltmber products.
A single management method is proposed for thgsestgf stands.
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