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APRESENTACAO

O livro intitulado “A Produg¢do do Conhecimento Interdisciplinar nas Ciéncias
Ambientais 2” trata-se de um pioneiro trabalho coletivo produzido por pesquisadores
de todas as regides brasileiras, findando abordar teméticas relevantes ao campo de
Ciéncias Ambientais a partir de enfoques tedrico-metodoldgicos absorventes e plurais
que se materializam a partir de uma abordagem interdisciplinar.

As contribui¢cdes deste livro sdo oriundas, tanto da area de Ciéncias Ambientais
stricto sensu, quanto, do campo de Ciéncias Ambientais lato sensu, conformado
pela agregacao de discussoes das areas de Gestao Ambiental, Ciéncias Florestais,
Biologia, Engenharia, Desenvolvimento e Planejamento Territorial, Ecologia, Gestéo
e Regulacéo de Recursos Hidricos, Zootecnia, Biomedicina, Enfermagem, Ciéncias
Agrérias.

Organizado em doze capitulos, o presente livro foi estruturado por meio de
pesquisas laboratoriais € de campo que se utilizaram de diferentes técnicas de
levantamento e analise de dados, sendo caracterizadas, de modo convergente, pelo
uso de procedimentos metodologicos de natureza quali-quantitativa quanto aos meios
e de natureza exploratéria e descritiva quanto aos fins.

No primeiro capitulo, “Influéncia da vegetagdo em variaveis climaticas: estudo
em bairros da cidade de Cascavel - PR”, a coleta de dados em areas verdes da cidade
de Cascavel trouxe como resultado a identificacdo de que a presenca de vegetacao
tem grande influéncia no microclima local e que a regiao que possui maior quantidade
de macico arbdreo tem melhores condi¢cbes climaticas sobre a regido da cidade que
tem menor quantidade de macico arboéreo.

No segundo capitulo, “Incremento diamétrico, hipsométrico e de area de copa
de espécies florestais na arborizacdo de calgadas”, os resultados apresentados na
pesquisa demonstram ser Uteis para auxiliar o processo de criacdo de cenarios de
composicdo do plantio de arvores em areas urbanas, visando analisar possiveis
conflitos com estruturas urbanas e as possiveis solu¢coes para plantar arvores nas
calcadas.

No capitulo terceiro, “Arvores e arbustos utilizados na arborizacdo do Instituto
Federal de Educacdo, Ciéncia e Tecnologia de Pernambuco, Campus Recife”, a
avaliacao das principais espécies arbustivo-arboreas demonstrou que as espécies
registradas proporcionam alimentacéo para fauna, suporte de contetdo em aulas
praticas e o embelezamento paisagistico e ambiental do campus, embora em um
contexto de auséncia de valorizacdo da flora nativa na etapa de planejamento de
arborizagcdo do campus.

No quarto capitulo, “Biomassa e macronutrientes em um povoamento de
Eucalyptus benthamii no Sul do Brasil”, 0 objetivo foi quantificar o estoque de biomassa
e macronutrientes em uma area de producéo das sementes de Eucalyptus benthamii,
em Sao Francisco de Assis — RS, sendo demonstrado que a quantificacdo de



macronutrientes na biomassa nesta area é proporcionalmente menor em comparacéo
com estudos realizados em planta¢des comerciais devido ao menor numero de arvores
por ha.

No quinto capitulo, “Biomassa e micronutrientes em um povoamento de
Eucalyptus benthamii no Sul do Brasil”, a quantificacdo do estoque de biomassa e
de macronutrientes na mesma area do capitulo 4 possibilitou demonstrar que as
maiores quantidades de micronutrientes estdo na casca, folha, frutos, galhos e raizes,
componentes que podem ser deixados no campo apos a colheita, contribuindo para a
ciclagem de nutrientes do local.

No sexto capitulo intitulado “Variagdes nos teores de clorofila e na dimensao
da copa em arvores adultas de Platanus x acerifolia”, a pesquisa demonstrou que a
intensidade de radiacéo solar gera influéncia sobre cada parte da copa das arvores
de Platanus x acerifolia, assim como procedimentos de avaliacdo de arvores urbanas
s&o importantes para pautar agbes de manutengdo, a fim de manter os servicos
ecossistémicos almejados com as arvores nas cidades.

No capitulo sétimo, “Uso do método adaptado de avaliacéo rapida e priorizagao
do manejo (RAPPAM) para uma unidade de conservacao”, as analises realizadas
demonstraram que a area analisada requer a aplicacdo de planejamento das
atividades, a implementacéo do que foi planejado e o monitoramento para verificacao
da eficacia de inUmeras etapas mencionadas no Plano de Manejo do Parque Estadual
de Dois Irmaos, além dos impactos adversos precisarem ser mais focados por parte
dos gestores.

No oitavo capitulo, “Estudo da utilizacdo de residuo de casca ceramica de
microfusdo no concreto em substituicdo ao agregado graudo e miudo natural”’, a
pesquisa teve como objetivo a incorporacao do residuo de casca ceramica no concreto,
visando a preservacdo ambiental, a reciclagem e a redugdo no consumo de recursos
naturais. O estudo demostra que 0 uso de casca ceramica tem grande potencial,
devendo ser avaliado cada caso de substituicdo em funcéo do produto a ser gerado.

No nono capitulo, “Estudo de autodepuracao do corrego Batista, Perolandia —
Goias”, o estudo concluiu que este curso hidrico possui capacidade de autodepurar-
se caso receba o lancamento de efluentes tratados pelo Sistema de Esgotamento
Sanitario de Perolandia, conforme projetado, com eficiéncia de 90%, e continuara
como Classe 2, conforme parametros da Resolugcéo 357/2005 do Conselho Nacional
do Meio Ambiente (CONAMA).

No capitulo décimo, “Funcdes de pedotransferéncia de atributos fisico-quimicos
em solos do Oeste baiano, Brasil”, objetivou-se determinar correlagdes diretas entre
alguns atributos do solo do Oeste da Bahia (granulometria, capacidade de campo,
ponto de murcha permanente, carbono organico, densidade do solo e capacidade de
troca de cations), bem como desenvolver modelos matematicos simples entre eles, em
gue um ou mais atributos servem de componentes principais da funcéo para predizer
o outro.



No décimo primeiro livro, “Adsorcéo de cloridrato de metformina por meio de
Ecovio® eletrofiado e carvao ativado”, a pesquisa analisou a metformina, que é o
principio ativo do medicamento utilizado para tratamento de diabetes mellitus tipo
2, de modo que sua presenca em rios e lagos provoca a feminilizacdo de peixes e
pequenos animais. Com o objetivo de remover esse contaminante foram testados
como adsorventes o carvao ativado obtido a partir do coracdo da bananeira Musa
cavendish e o Ecovio® eletrofiado, sendo utilizadas metodologias alternativas a fim de
aumentar sua capacidade de adsorcéao.

No décimo segundo capitulo, “Notificacéo de esquistossomose versus condigdes
ambientais no municipio de Sao Bento, nos anos de 2015/2016”, com base na analise
dos dados, o estudo demonstrou a necessidade de intervencao estatal para que a
reduca@o do numero de casos de esquistossomose observada nos dois anos avaliados
se mantenha, bem como ser imperativa a implementacdo de campanhas educativas
visando a conscientizagcéo da populacdo deste municipio maranhense.

Com base nos capitulos ora descritos, 0 seleto grupo de autores presentes
no desenvolvimento desta obra demonstrou um forte e reticular trabalho coletivo de
pesquisadoras e pesquisadores - ndo apenas com distintas formac¢des académicas,
mas também oriundos de instituicées de ensino superior publico e privadas das regides
Sul, Sudeste, Centro-Oeste, Norte e Nordeste do Brasil - o que repercutiu em uma rica
agenda de pesquisas ambientais comprometidas com as realidades locais.

Desejo uma oOtima leitura! Abra os olhos de modo global a partir de
transformacdes locais!

Prof. Dr. El6i Martins Senhoras
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ABSTRACT: In view of the low temperatures
recorded in winter to the southern region of
Brazil, Eucalyptus benthamii species have been
used for reforestation. The objective of this study
was to quantify biomass and macronutrient
stock in a seed production area of Eucalyptus
benthamii, in the municipality of Sdo Francisco
de Assis - RS. The biomass and nutrients in
each component were obtained from a total of 9
trees. The total biomass was 47.59 Mg ha-1, with
62.14% accumulated in the wood, 13.11% in the
roots, 10.19 % in the branches, 8.25% in the
bark, 6.26 % in leaves and 0.05% in fruits. The
total amount of macronutrients in the biomass
was: 562.13 kg ha-1. The highest concentration
of macro-nutrient was observed for N in the
leaves, with 25.85 g kg-1. The quantification of
macronutrients in APS biomass in Mg ha-1 is
proportionally lower when compared to studies
carried out in commercial plantations. The wood
is the most represented compartment in the




biomass, corresponding to 62%.
KEYWORDS: Seed Production Area; Biomass; Nutrient cycling; Productivity

INTRODUCTION

According to IBA (2017), Brazil has 7.84 million hectares of forest plantations,
with Eucalyptus being the most planted genus in the country, with more than 5.63
million hectares. This situation occurs due to the versatility of wood use, as well as
quality criteria and fast growth, which have supplied the most different forest-based
segments in the country, supplying the raw material demand and significantly reducing
the pressure on natural forest fragments.

According to Barros and Comerford (2002), the Eucalyptus stands have been
implanted in different types of soils, which have available contents and total nutrients
in a very wide range, which allows a great variation of productivity according to the
environment. It is also worth noting that most of the Brazilian plantations are clonal, but
for species such as Eucalyptus benthamii, where this technique still needs improvement,
seed propagation is the best alternative for stand establishment.

According to Fonseca et al. (2010), Eucalyptus benthamiiis an endemic species
of the western region of the city of Sydney in Australia. Most of their individuals were cut
down to form pastures, flooded by dams or destroyed by fires, and it was considered
an endangered species at its origin. It is a species that has great potential for regions
subject to frost formation due to resistance to low temperatures, but information and
studies related to its silvicultural potential are limited.

In this way, it is verified the possibility of the destination of potential areas,
especially in the southern regions of Brazil, for seed production in order to meet the
planting demand of this species. Therefore, it is extremely important to understand the
nutritional dynamics of plantations, in order to optimize, potentiate and make rational
use of available natural resources. The objective of present study is quantifying the
biomass and nutrients, in a Seed Production Area (APS) of Eucalyptus benthamii, in
the Pampa biome.

MATERIALS AND METHODS
Characterization of the experimental area

The research was conducted in a 6-year-old Eucalyptus benthamii Seed
Production Area, located in the municipality of Sdo Francisco de Assis -RS, with
coordinates 29° 23 ‘62 “S and 55° 12’ 36" W.

The region is characterized geologically by basaltic spills, sandstone outcrops
and large alluviums in the fluvial plains. The relief is smooth and generally between 60
and 120 meters of altitude, surpassing 300 meters in little raised coxillas (DEFAP and
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UFSM, 2002). The country vegetation is predominant in the region, forming vassourais
in some places. In the margins of watercourses there are gallery forests, with shrub
appearance (DEFAP and UFSM, 2002).

For Alvares et al. (2014), the region of Sao Francisco de Assis is classified as
Subtropical Cfa with hot summer, with average temperature between 18 and 20 ° C
and total annual precipitation between 1600 and 1900 mm, with the rains being more
frequent in autumn it’s winter. Figure 1 shows the meteorological data for the study
area during the stand’s growth.

According to Flores et al 2016, the species is indicated for cultivation in subtropical
regions. The authors point to a favorable climate for species development in the study
region.
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Figure 1: Meteorological diagram during stand growth for the study area.

According to Streck et al. (2018), in the region of Sao Francisco de Assis are two
distinct lithological units, Serra Geral and Botucatu formation, predominantly sandy
soils. For Verdum (2004), in the municipality of Sdo Francisco de Assis, four classes of
soils occur: Latosols, Argisols, Planosols and Litosols.

The Eucalyptus benthamii stand

For the study, a Seed Production Area (APS) was used, from planting established
with seminal material of Eucalyptus benthamii, in a total area of 3.21 hectares and 504
matrix trees at 6 years of age. Soil preparation was performed in August 2007, using
subsoiler with 3 stems, incorporating natural phosphate (400 kg ha) in the center and
40 cm depth, and light harrowing (to improve pre-emergence herbicide effect).

Planting was carried out in September 2007 using seminal seedlings of Eucalyptus
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benthamii, spacing 3.5 m x 2.0 m. Three post-planting fertilizations were performed, the
first 15 days after planting, using N-P,0,-K,O 06:30:06 + 0,6% B, 150 g plant’ (214,2
kg ha') divided in two sub-doses of 75 g incorporated to 15 cm of each side of the plant.
The second fertilization was performed at 90 days post-planting, using N-P,0.-K,O
22:01:18 + 0.3% B + 0.2% Cu, 140 g plant™ (200 kg ha™') applied the canopy projection.
The third fertilization was carried out at 270 days, with fertilizer N-P,0,-K,0 22:01:18 +
0,3% B + 0,2% Cu, 140 g plant™ (200 kg ha') applied mechanically in the line.

Quantification of biomass

In order to select the trees to be felled, a population census was carried out in
the APS, resulting in 504 measured diameters. Nine matrices were selected for the
determination of above - ground biomass (mean DAP - standard deviation, mean DAP
and mean DAP + standard deviation). The matrices were divided into three classes of
diameter: lower limit (LI), central class (CC) and upper limit (LS), with three trees being
felled in each of the diameter classes.

The felled trees were sectioned at ground level and fractionated into fruits (seminal
capsules), leaves, branches, bark, wood and roots. The biomass of each component
was weighed in the field and sample collection of each component was performed for
the determination of dry matter and chemical detrmination.

To estimate the biomass of the roots, the three central trees of each diameter
class were used. The root system (stump and thick roots) was extracted by manual
excavation and backhoe assistance. The roots were weighed and a sample was
collected for dry weight determination and chemical determination.

The samples were dried at 70 °C in an air circulating oven until the weight
stabilization, to determine the moisture content, where from this content it was possible
to quantify the total biomass values above and below the soil, for each compartment.

Chemical and statistical analysis

After drying, the samples were ground in Wiley type mill with 20 mesh sieve. The
analytical determinations of macronutrients: N, P, K, Ca, Mg and S, were performed
according tothe methodology suggested by Tedesco etal. (1995). The chemical analyzes
of the samples were performed at the Forest Ecology Laboratory of the Department
of Forestry Sciences / UFSM. The amount of nutrients in each of the components
of the trees (fruits, leaf, bark, wood, branches and roots) was obtained through the
product between the dry biomass and the nutrient concentrations in each component.
For statistical analysis, the Tukey test was used, using the software Assistat version
7.7 (Silva e Azevedo, 2002), considering the completely randomized design, and the
5% probability of error level.
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RESULTS AND DISCUSSION
Biomass

It is important to emphasize that the silvicultural aspects of this APS of Eucalyptus
benthamii at six years of age can not be compared in productive terms with plantations
of the same age group. This is because the number of trees is greatly reduced. For this
condition, total biomass of 47.59 Mg ha' was estimated, according to table 1.

Similar behavior for the other components was observed by Beulch (2013) for
Eucalyptus saligna and Guimaraes (2014) when studying Eucalyptus dunni. Genetic,
environmental and silvicultural factors have a direct influence on the productive capacity
of plantations. However, for Barros and Comerford (2002) soil type and nutrient
availability are the main factors influencing production in forest plantations.

The wood is the most represented compartment in the biomass, corresponding
to 62%, followed by roots with 13%, branches with 10%, bark with 8%, leaves with 6%
and fruits with only 0.05% of the total biomass.

Evaluating the biomass production in a stand of Eucalyptus benthamii at 7 years
of age, Guimaraes et al 2019 found a much higher productivity being 192 Mg ha™, of
these, 81% and 1.3% of wood and leaves respectively. Although it is the same species,
stage of maturation, region and soil, the density of trees per unit area was responsible
for the variation of biomass.

Biomass
Components
Mg ha-1 %

Fruit 0,02 0,05

Leaf 2,97 6,26
Branch 4,85 10,19

Bark 3,93 8,25
Wood 29,57 62,14

Root 6,24 13,11

Total 47,59 100

Table 1 — Distribution of biomass in Eucalyptus benthamii.

Considering the results obtained in other biomass studies on the genus
Eucalyptus, the values found in the present study are smaller, due to the reduced
number of matrix trees in the area, as previously discussed. For Eucalyptus dunnii
established in the Pampa biome at age five, Dick et al. (2016) estimated above-ground
biomass at 58.74 Mg ha'. In a low-soil edaphic situation, a stand of Eucalyptus urophylla
x Eucalyptus grandis with four years, total biomass above ground was 74.49 Mg ha', in
the Federal District (Gatto et al., 2014).

In a hybrid commercial planting of Eucalyptus urophylla x Eucalyptus grandis,
established in an area of predominantly sandy texture at 4.5 years of age, Carvalho
et. al (2015) evaluated the total biomass production in 74.93 Mg ha™, with 85% being
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above the ground and 68.9% corresponding to the stem (wood of the stem + bark of
the stem), with the percentage of root biomass 15%.

In addition, in a study of clonal plantations of Eucalyptus saligna, at 5.5 years of
age, in the city of Telémaco Borba - Parang, Salvador et al. (2016) found total biomass
of 217.61 Mg ha', where 4.24 Mg ha™', 6.27 Mg ha, 23.87 Mg ha' and 183.23 Mg ha
'correspond to the fractions leaves, branches, bark and wood respectively.

It is evident in this way that the lowest volume found was directly related to the
management that occurred in the study area, keeping a reduced number of matrices
with the objective of producing seeds.

Nutrient concentration

Although wood is the main constituent of above-ground biomass in forest stands,
nutrient concentration is higher in leaves, branches and fruits of trees. This is due to the
fact that these compartments are directly related to the production of carbohydrates and
reproduction of plants. According to Viera (2012), in forest plantations with successive
rotations, the compartmentalization of nutrients in biomass is important for decision-
making in relation to the management to be adopted.

In the leaves, the highest concentrations of macronutrients are present, with
the exception of K, which is present in fruits and Ca and Mg, which are in higher
concentrations in the bark. As can be seen in table 2 there is a great concentration of
nutrients in the fruits, being overcome only by the leaves. However, when analyzed
in the general context, these concentrations represent extremely low proportions,
because this compartment represented only 0.05% of the total biomass, representing
0.02 Mg ha-1. The distribution of macronutrients in the biomass presented the following
order: N> K> Ca> Mg> P> S.

With respect to calcium, the highest levels were observed in the bark component,
differing to (P<0.05). This behavior was also observed by Guimaraes et al 2019 studying
Eucalyptus benthamii. Calcium is a slightly mobile element in the phloem and is present
in the cell wall. The main function of the element is to be a structural constituent (Taiz
and Zeiger 2014).

Components P K Ca Mg S
(9 kg™)
Fruit 15,88 b 1,67 a 1267a 3,83b 2,56 ab 1,17 a
Leaf 22,85 a 1,48 a 10,86b 4,26 b 2,25 bc 1,33 a
Branch 7,26 ¢c 0,74 b 6,56cd 4,98b 1,38d 0,40 bc
Bark 293¢ 0,56 b 3,65c 587a 2,86 a 0,26b ¢
Wood 1,65d 0,38 ¢c 194e 0,69b 0,21e 0,21c
Root 7,49 c 1,58 a 538d 3,11b 1,88 ¢ 0,48 b

Table 2 — Macronutrients concentration in a biomass of a Eucalyptus benthamii stand

Where: different vertical letters indicate significant differences between the macronutrients of the biomass, at 0.05

level of significance, by the Tukey test.
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High concentrations of P and K were also found by Hingston et al (1980) in the
fruits, in a study of the nutritional distribution of Eucalyptus marginata and Eucalyptus
calophylla in western Australia.

According to Dick et al. (2016) in 60-month Eucalyptus dunnii plantations in
Alegrete, RS, the highest concentrations of macronutrients were observed for N in
the leaves, with 17.38 g kg™, whereas the lowest concentrations were observed in the
wood, with 1,47 g kg™.

For Frantz (2016), which determined the concentration of macro nutrients for a
hybrid of Eucalyptus urophylla x Eucalyptus grandis, at 78 months in the Pampa biome
region in RS, the highest concentrations were observed for N in the leaves, with 15.7 g
kg™, followed by Ca in the shell with 15.0 g kg™'.

Nutrient stocks

It can be seen in Table 3 that the greatest accumulation of macronutrient is in the
wood because it is the most representative component of the biomass. The exception
was observed for N which had its highest amount in the leaves with 67.89 kg ha™'.

P K Ca Mg S
Components
(kg ha ")
Fruit 0,37 0,04 0,29 0,09 0,06 0,03
Leaf 67,89 4,39 32,28 12,65 6,69 3,97
Branch 35,21 3,58 31,85 24,14 6,70 1,95
Bark 11,52 2,21 14,34 23,04 4,68 1,00
Wood 47,67 11,33 57,33 20,52 6,29 6,17
Root 46,68 9,51 33,53 19,41 11,72 2,99
Total 209,34 31,07 169,62 99,85 36,13 16,10

Table 3 - Amount of macronutrients in the biomass of Eucalyptus benthamii, in Sao Francisco de
Assis - RS.

The fraction corresponding to the fruits presented a smaller amount of
macronutrients due to the small accumulation of biomass when compared with the
other components. As mentioned previously, the macronutrient concentrations in the
fruits are high, although the result obtained in Table 3 is due exclusively to the low
amount of fruit deposition in relation to the total biomass.

N was the element that presented the highest accumulation in the biomass with
209.34 kg ha”, followed by K with 169.62 kg ha', mainly in the leaves with 32.28 kg
ha”, already in the branches the accumulation of K was 31.85 kg ha™

CONCLUSIONS

The quantification of macronutrients in APS biomass in Mg ha™ is proportionally
lower when compared to studies carried out in commercial plantations, due to the
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smaller number of trees per ha. On the other hand, the concentration of macronutrients
in the components analyzed was similar in other studies of the genus Eucalyptus.

The wood is the most represented compartment in the biomass, corresponding
to 62%, followed by roots with 13%, 10% branches, bark with 8%, leaves with 6%
and fruits with 0.05% of the total biomass. In the leaves the highest concentrations
of macronutrients, except for K, are present in the fruits and Ca and Mg, which are in
higher concentrations in the bark of the trunk.
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