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SHORT-ROTATION EUCALYPT PLANTATIONSIN
BRAZIL: Environmental |ssues

2.3 SOIL

2.3.1 Litter Effects

The effects of eucalypts on the soil have beenedud several countries over many years. Moshef t
concerns related to soil effects deal with depfetbnutrients and allelopathy caused by the |ittéich is
said to exert an antibiotic effect on soil micraamgms. This concern was verified by researchshatved
a very low concentration of nitrifying bacteriadncalypt plantations litter (Florenzano 1958owever,
many of the litter problems can be alleviated Ibgrahting rotation or mixing species and clones to
promote decomposition. An extensive literatureeevilemonstrated that afforestation with eucalypts
improved soil fertility in the long term in seveaakas of the world (Philliphis 195Ricardo and Madeira
1985 Karshon 196)1 However, long-term sustainability and site feytstill needs to be a key concern in
any plantation scheme.

In the state of Minas Gerais a comprehensive sitadyundertaken to analyze the effects of the
short-rotation eucalypt plantations on soil projsrin 8- to 10-year-ol&ucalyptus grandis stands
established on lateritic and sandy soils. Samglesits were collected at varying depths of up ©00m
on eucalypt plantations as well as on a nearbynsevblke stand. Chemical, physical, and biological
analyses of the soil samples showed no statistisighificant differences between eucalypt and saza
soils. Further, in an experiment in which eucahguits were used in a greenhouse to grow beans no
allelopathic effects were detected (CETEC 1984

Identical work was carried out in Minas Gerais &dry2ar-oldEucalyptus citriodora andE. paniculata
plantations. The chemical, physical, and biologsmal analyses of these plantations were compargd w
those of nearby native forests and pastures. Tetayg soils contained 27 tons of litter per hegtar
compared to only 12 tons produced by the nativestoand had more microorganisms and nutrients
(Fouseca 1984

2.3.2 Reclamation

Afforestation has been recognized as one of the effextive means to reclaim marginal, eroded, or
mined land (Van Goor 1985A plantation of a single species can have atipesffect on soil if it is
established on land having no cover or having lipoverished by misuse. However, the high growth
rates and short rotations of most of the commeetiahlypt plantations result in a very high nutrien
uptake from the soil. In fact, nutrient use forirriensively managed eucalypt plantation can be ecoaiyge
to that of an agricultural crop (Miller 1989). Hoves, agricultural crops normally require more total
nutrients than do the short-rotation intensivewelteucalypt plantations (Lima 1993

2.3.3 Protection

Eucalypt plantations are also sometimes accusadtgiroviding adequate soil protection. This latk o
protection can lead to less water infiltration gndater runoff, resulting in soil erosion and wslexd
sedimentation. This was probably true in the 19¥0sn site preparation for establishment of the lgpta
plantations was similar to that for agriculturadjgs. Vegetation was burned, and the soil was plcameld
harrowed. This resulted in exposure of the soibiofall for at least the first 6 months, beforediang
crowns had grown sufficiently to cover the soil.d&g silvicultural practices have essentially elawed the
use of fire, as well as plowing and harrowing & &mtire area, for site preparation. These practiese
been replaced by soil preparation in strips or4my-8paced furrows in which seedlings are planteshe®
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to 3 m (Lima 1990 Properly managed eucalypt plantations can peosall protection. As always,
sensitive sites need to be treated carefully tadeadverse effects on soils.

24 BIODIVERSITY

In a native forest ecosystem a balance exists aitt@main components of the system and among the
energy flows of the food webs. One of the most irtgod factors in the stability of the system is its
biodiversity (Evans 1992). Plantations are spe@dlibut generally simplified ecosystems. Establstirof
monoculture short-rotation eucalypt plantations leen criticized as detrimental to the environment
because of its negative effect on biodiversity,(reduction in the number of plant and animal gsc
However, these effects can be minimized by adequateagement of both the plantations and the
remaining native forests and vegetation (Berndi2)99

2.4.1 Fauna

One of the criticisms of eucalypts in Brazil isjrgean exotic species, it does not provide shelter food
for the native fauna. This is probably true notydal eucalypt plantations but any monocultureijt i@
exotic or native. Compared with multispecies pldotes, single-species forest plantations may rediee
availability of diverse food and shelter for thedbwildlife (Evans 199P Besides these direct effects,
forest plantations may create indirect effects gratmote modifications in food webs in other aretihe
region that can lead to the disappearance of saumaf species (Avery 198However, it has been noted
that faunal species will adapt to the new condgiganerated by a forest plantation whether eucagpt
native species (Rochelle and Brunnel 197%us, the existence of eucalypt plantationsseeaire not
necessarily detrimental to wildlife (Lima 1993 he controversy dealing with the impact of pddiains on
fauna is fed by conflicting research results. B@meple, in Vigcosa, Minas Gerais, a study was cotetlic
to determine the number of small mammals in fotiewtint types of forest. While some mammal species
were found in a 10-year-ol8ucalyptus saligna plantation, a much larger number was found in-ger

old Araucaria angustifolia stand and in 15- and 52-year-old mixed naturadts (Dietz et al. 1975). On
the other hand, in Aracruz, Espirito Santo, a sucenparing bird populations in a 9-year-&d

citriodora (having a relatively well-developed understory)l @m adjacent natural forest found 50 birds (28
species) in the eucalypts, 17 birds (10 specie)emative forest, and 22 birds (11 species)enbrder
between the two (Almeida and Laranjeiro 1p82

Avoiding or diminishing silvicultural treatmentstaf stand establishment allows birds to occupyatiea in
search of food. This bird population consists nyairfilspecies that feed on insects (Almeida 198%)aA
consequence, there is a direct benefit to theds bs well as to the plantations in that birds beiutrol
insect populations. In a study conducted in Telénarba, Parana, bird population was appraised in
Araucaria angustifolia andEucalyptus sp. plantations and in mixed native forests. The teshowed a
greater bird population density in the plantatioampared with the natural forest; however, species
diversity was greater in the native vegetation. greater biodiversity in the adjacent native fosestd a
higher population density in the plantations camisioe to show an overall positive benefit (Berng®3).

One of the major problems related to short-rotagiocalypt plantations and animal populations hatoto
with species that require habitat that consistsidtrees or mature forests. Three actions have bee
suggested to help alleviate this problem: (1) lesu@e trees in the plantation at the time of haings(2)
extend the rotation period, and (3) leave natuggketation intermixed with the short-rotation plaiotas
(Loyin 1985). The last has been the preferred aaidBrazilian forest companies (Almeida et al. 298
However, consideration is also being given to editenthe rotation period (Spinelli 1993

Since the beginning of the reforestation programbe 1960s, forest companies had two options in
attempting to preserve natural forests: plant 1%meftotal number of trees using only native spgecre
leave 10% of total area in the original vegetafi@ais and Reis 1992The latter option has been
preferred because in most of the afforested atdaast 10% of the area in riparian vegetatioroest
cover was located along the rivers and stream$ aepy steep slopes, which could not be harvested
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according to the National Forest Code. Furthexgai$ difficult to get seeds of native species witticl to
accomplish the first (planting) option. Since reftation programs that require the preservatiorative
forests began, regions where plantations are ettatllare typically mosaics of plantations, pasture
grasslands, croplands and native vegetation. TWesgity of habitat is very important to faunal
preservation (Evans 1992Plantations certainly have helped to alleviie ltarvesting pressure on native
forests and have provided for habitat that otherwisuld have been lost.

Other management practices that are very impottetite success of a conservation program for fauna
involve leaving native areas undisturbed (Moss 19@8nting fruit trees, and constructing small gen
throughout in the plantation area. Such practiee® lbeen carried out recently by most of the forest
companies in Brazil.

It is possible to identify three stages in the dgwment of a short-rotation eucalypt plantatiomalation
to faunal habitat. The first stage is the initslablishment phase, when the stand is subjectitieitsive
silvicultural practices such as weeding, cultivatiand herbicide spraying. In this phase, the gptal
plantations may provide occasional shelter foraienals living in the adjacent plantations or natur
forests. The second stage is the crown compepi@se, when shading restrains the establishment of
understory vegetation and the plantation offergdichunderstory shelter for fauna from adjacenasre
The last phase is the natural pruning phase, wheranderstory reappears (provided seeds of native
species are present in the ground), leading t@betinditions for the local fauna (Reis and Re83)1.9
Intermixing plantations in varying phases helpatzeetter habitat conditions.

In general, (1) plantations have a less diverseddhban indigenous forests, (2) plantations congbo$e
exotic trees have a less-diverse fauna than piansadf indigenous species, (3) plantations camaee
more favorable for animals and plants by appropmaanagement practices that provide desired habitat
and (4) planting in treeless areas can provideestidlat would not otherwise be available to faunal
populations (Poore and Fries 1985).

2.4.2 Flora

Planting eucalypts and replacing natural vegetdtaman effect on the flora of an area. This efiezy
result from shading, competition for nutrients amaisture, site disturbance, allelopathic effectghe
cumulative effects of changes in the solil. The xté the impact will depend on the nature of the
community the plantation replaces and the ecolbgltaacteristics of the region. For example, iraad
region eucalypt may suppress ground vegetatiorohpeting for water, but this is unlikely to occaran
area of high rainfall (Poore and Fries 1985

Critics of short-rotation commercial eucalypt pltians assume that eucalypts have an allelopdfbict e
on the other plants, resulting in the disappearanhtiee original native plants and local ecosyst@awore
and Fires 1985). For the same reason, there isootitat agricultural crops cannot be cultivatedamowls
previously occupied by eucalypt plantations or emertands nearby (Lima 1993). It is believed that
eucalypts can affect other plants directly throtlghinhibitory influences of leaf litter and rootuelates or
through the effect of litter on nutrient minerativa and soil microflora (Florence 1986

However, a survey of the worldwide literature rdsehat direct plant-chemical interactions in natur
communities are probably rare (Willis 1980). Regatien of native species in the understory of euutal
plantations is not restricted by allelopathic efeaf the litter (which can occur for a limited nioen of
species). Native species regeneration is instdadcsion of (1) the amount of sunlight that reacties
ground through the eucalypt canopy; (2) competitorsoil-water; and (3) the supply of seeds ofueat
species in the soil.

Some feel that management practices on plantatidirsnhance conditions for native flora. For exaenp
an intense fire in the eucalypt forest may provatdeast temporarily, a more biologically favoeaboil
environment for plant growth. This more favorabtgieonment is caused by many factors, including the
removal of plant competition, an increase in sbllgnd availability of ash nutrients, breakdown of
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inhibitory compounds, stimulated mineralizatiomafogen and phosphorus in soil, and the effect of
partial soil sterilization on soil microflora. Thusseems that many observed effects of fast-grgwi
eucalypt plantations might be attributed primadycompetition for soil nutrients and water durthg
rapid growth phase rather than any direct toxicarfces the eucalypt may have on soils and othetl
(Florence 1986

Newly planted eucalypt seedlings are very sendibwveeed competition during the first few months of
establishment. Therefore, it is common in Braziise intensive silvicultural practices such as ib&hés,
mechanized weeding, and other methods of site paBpa, before planting begins. These practicesall
the eucalypt seedlings to grow free of weed cortipetiat least during the earlier stage of theedi
Because of these practices, understory vegetatitireiintensively managed short-rotation commercial
eucalypt plantations does not normally reappeadl ttet fourth year. Most understory vegetation aiio
be eliminated to facilitate harvesting and to pdevproper establishment conditions for new plamitedir
the sprouts of the eucalypt stumps. Thus, the oenae of understory species may be reduced in
plantation areas (Reis and Reis 1993

In some regions very aggressive grasses, suBhaakiaria humidicola, Panicum maximum, andB.
decumbens, can occur under the eucalypt canopy. The presaiitese grasses makes it difficult for other
understory species to become established. Howétiee, eucalypt plantation is allowed to grow for
longer periods of time, the original native specegcosystems probably will reappear in the urideys

as was observed in a 50-year-Blacal yptus saligna plantation in Itatinga, S&o Paulo (Lima 1993

There is no doubt that management practices, ttedygu species used, length of the rotation, ard th
existence of nearby native vegetation will alluethce understory composition in eucalypt plantatigteis
and Reis 1993). For example, in a study conduct&elio Oriente in the state of Minas Gerais, a
16-year-oldEucalyptus paniculata plantation had 47 native species (30 familieshexunderstory,
whereas a 6-year-ol. saligna plantation had 26 native species (20 familiesg diansity of the native
understory increased with time, and the densityeforiginal eucalypt plantations decreased with @ga
result of natural mortality. This decrease in stdadsity allowed more sunlight to reach the ground,
increasing the regeneration of native species (faae 1993). The amount of understory also varies
among eucalypt species. For example, it has bemmrsthatE. torreliana, which has a larger and thicker
canopy, has less native understory tBagrandis or E. saligna. Further, leaves d&. torreliana do not
decompose easily in the litter, restricting gertaraof the native species seeds in the soil (RetsReis
1993). As with other environmental aspects, thearhpf eucalypt plantations on local flora will yavith
local conditions and management. It is necessamyaich species to site, particularly with referetae
climate and soill.

Several studies have been conducted on the enwartahaspects of the large-scale eucalypt plamsio
Brazil. Walter de Paula Lima of Piracicaba, Séaol®aabserved recently that the existing scientif@rk
indicates that

1. no evidence of any change in the precipitationmegn a region as a result of the establishment of
eucalypts or any other tree plantations;

2. the losses of water through evaporation of theeefgted water from rainfall by the canopy is

smaller for eucalypt plantations than for otheetptantations or native forest;

the eucalypt plantation can contribute positivelgbntrol loss of the soil and nutrients by erosion

water quality is not affected by eucalypt plantasio

the water balance of a eucalypt plantation doeglifiet from other tree plantations or native fdres

the main species that have been used in most shtine-rotation plantations have good control of

stomatic transpiration;

the eucalypts are more efficient in the use of wtiten other tree species;

the effects of the eucalypts, other tree plantatiand native forests on the watersheds are the; sam

. the demand for nutrients by eucalypt is high bubisparable with that by other tree species and is
much lower than that by agricultural crops;
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10. here is no detrimental effect of the eucalypt @#dahs on the native vegetation; and
11. eucalypt plantations, as any other tree plantatiaresnot devoid of wildlife, and habitat can be
improved by adequate management (Lima 1993).
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