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ABSTRACT: The aim of this study is to classify the native species of the Atlantic 
Forest in terms of potential for power generation and/or paper production, based 
on values derived from fiber measurements and bulk density. We collected three 
to ten samples of 25 species in the Serra da Jiboia, Elísio Medrado municipality, 
Bahia, Brazil. The portion between 1 and 3 cm from the bark was used for making 
a macerate for measuring the dimensions of the fibers, and for taking blocks to 
measure the bulk density. Four derived values – wall fraction, flexibility coefficient, 
Runkel ratio and slenderness ratio – plus bulk density were measured. The 
majority of the species appeared suitable for power generation due to having high 
values of wall fraction, Runkel ratio and bulk density, and a low flexibility 
coefficient, Aspidosperma discolor, Helicostylis tomentosa, Miconia amoena and 
Myrsine guianensis which possess density equal to or above 0.90 g/cm3. None of 
the species displayed a set of derived values optimal for paper production, 
although if each derived value is considered separately then some of the species 
qualify for this purpose. Other aspects such as production capacity and 
adaptability, fast growth, trunk form, growth pattern, regeneration, resistance to 
pests and diseases, easiness of propagation, bark levels and chemical 
composition should be evaluated before making commercial use of these species 
for power generation. The Serra da Jiboia therefore proves to be a potential area 
for studies of sustainable management of economically viable timbers. 
KEYWORDS: wood technology, wood density, fibers dimension. 
 
 
1. INTRODUCTION 
 

Several factors must be considered in the choice of plant species for the 
production of cellulose and energy. Characteristics related to productive capacity, 
adaptability to different environments, fast growth, trunk form, growth pattern, 
regeneration, resistance to pests and diseases, easiness of propagation, density, 
fiber dimensions, bark levels and chemical composition are observed in any 
species to be cultivated for commercial purposes. For every specific timber use, 
variations in these parameters can be relevant (LOBÃO et al., 2004). 
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Studies of physical and anatomical properties of the wood aiming at 
relating these properties to the best use of the wood for the production of cellulose 
and paper are recurrent in the literature, especially in species of Eucalyptus and 
Pinus. Wood properties related to the density and size of the fibers are a relevant 
source of information for the characterization and/or indication of plant species for 
the production of paper and energy, and is considerably used in technological 
research. Many studies have shown a direct relationship between the values of 
fiber dimensions and the quality of the paper produced, through the evaluation of 
parameters such as tear and tensile resistance (HORN; SETTERHOLM, 1990; 
KELLOGG; THYKESON, 1975; MATOLCSY, 1975; SETH; PAGE, 1988), besides 
evaluating the characteristics of fibers relating them to their use for the 
manufacture of cellulose and paper (OGBONNAYA et al., 1997; SAIKIA; GOSWAMI; 
ALI ,1997; VERVERIS et al., 2004). 

Despite holding a large share of the planet’s biodiversity, Brazil has an area 
of approximately 4.6 million ha of forest planted with Eucalyptus and Pinus, and 
virtually all of the country’s production of cellulose and paper comes from species 
in these genera (LOBÃO et al., 2004). Why this country, having such enormous 
plant diversity, use exotic species in the industry and commerce? 

Research on wood anatomy of Brazilian native species is mainly aimed at 
the understanding of taxonomic and functional issues (FEDALTO; MENDES; 
CORADIN, 1989; SOFFIATTI; ANGYALOSSY-ALFONSO, 1999). There are relatively 
few studies that examined physical and anatomical aspects of native wood species 
for technological purposes, highlighting: to the Amazon region, Corrêa (1985) 
investigated eight species for the production of paper, and Paula (2003) who 
studied seven species for the production of paper and energy; for riparian forests 
of Central Brazil, Paula and Silva Junior (1994) who studied 13 species and Paula, 
Silva Junior and Silva (2000) who studied 12 species, both for the production of 
paper and energy; for the Cerrado biome, Paula (2005) investigated 7 species for 
the production of energy; for the Caatinga biome, Paula (1993) investigated eight 
species and Silva et al. (2009, 2011) three species, both studies of production of 
energy, with the last two also including systematic and functional considerations of 
the timber. 

Generally speaking, the higher density of the wood is better for power 
generation. This parameter is related to both the rate of cellular elements which 
constitute the secondary xylem (fibers, parenchyma and vessels) and with the 
relation between the wall thickness and the lumen of these cell elements. Many 
people around the world depend on the energy and/or other uses of wood. 
According to FAO - Food and Agriculture Organization (2003), among six people two 
use wood as their main source of energy, especially in developing countries. 
Timber is responsible for sustaining processes as drying, cooking, fermentation 
and production of electricity. In Brazil wood was until 1972 the main source of 
primary energy and in recent years it has numbered in the fifth position in the final 
energy consumption, accounting for 11%, below other sources like oil, natural gas, 
coal and electricity (BRITO; CINTRA, 2004).  
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This study aim to (1) examine the size and density of the fibers of the wood 
of 25 species native to the Atlantic Forest of the Serra da Jiboia, Elísio Medrado 
municipality, Bahia, Brazil, and (2) based on values derived from these 
measurements and the bulk density, qualify these species for energy generation 
and/or paper production. 

 
 
2. MATERIALS AND METHODS 
 
 
2.1. Sampling and collection area 
 

We studied 25 native species to the Atlantic Forest (Table 1) of the Serra da 
Jiboia, Elísio Medrado municipality, Bahia, Brazil (12º52’18.80424”S, 
39º28’54.32922”W), with altitude range between approximately 500m to 700m. 
The species were selected with basis on the value of importance index (NEVES, 
2005). The collection area is located in the northern portion and western slope of 
the Serra da Jiboia, having the vegetation type Montane Humid Tropical Rainforest 
(IBGE, 1992) and a transitional tropical humid climate, with average annual 
temperatures above 18º C and rainfall ranging from 800 to 1200 mm, and having 
a short dry season (LOMANTO NETO, 2002). The collection were nondestructive, of 
three to ten individuals from each species at DBH (diameter at breast height = 
1.30 m). The samples were dried outdoors in interspersed sections and in an oven 
at 50 º C, measured and deposited in the wood collection Professor José Pereira 
de Sousa (PJPSw), of the Federal University of Bahia (UFBA) (Table 1). 
   
 
2.2. Fiber dimensions and wood density 
 

To measure the fibers and the density we sampled the region between one 
and three centimeters beneath the bark. To prepare the macerates we removed 
longitudinal splinters of wood which were then were kept in an incubator at 60°C 
for 24-48 hours (or until the material was clear and dissociated) in test tubes with 
hydrogen peroxide (30%) and glacial acetic acid, 2:1 (v/v) according to the method 
of Franklin, 1945, with modifications (KRAUS; ARDUIN, 1997). The macerate was 
then washed 10 to 15 times with distilled water, stained with Safranin alcohol (1% 
in 50% ethanol) and stored in glass vials with addition of two drops of phenol to 
prevent microbial action. We took a total of 25 measurements of length, width and 
lumen of the fibers from each sample using an Olympus CX40® microscope with 
ocular micrometer.  

The bulk density, apparent specific gravity or dry density is the ratio of the 
dry weight (mass) per unit volume of the dry sample. This measure is preferred 
over the basic density to qualify wood (REZENDE; ESCOBEDO; FERRAZ, 1988). For 
their determination we prepared small wood blocks of 0.5-1.0 cm3 which were 
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dried in an oven at 50ºC until they attained a constant weight. The mass of the 
sample was measured directly using a precision scale, and its volume was 
measured indirectly by the weight of the mercury displaced, which has a known 
unitary mass. The bulk density of the samples was determined by the formula: Pa 
= [M3 / (M1 – M2 + M3)] x PHg, where Pa = the sample unitary mass, or density 
(g/cm3), M3 = mass of the dried sample (g), M1 = mass of the pycnometer filled 
with mercury (g), M2 = mass of the pycnometer filled with mercury + sample (g) 
and PHg = unitary mass of mercury (13.60 g/cm3) (CNR-ICR NORMAL 4/80, 1980). 
 
 
2.3. Calculation of derived values (indexes) 

 
From the data on the fiber dimensions four derived values (or indexes) were 

calculated: fraction wall ((2 x cell wall thickness / overall diameter) x 100), 
flexibility coefficient ((lumen diameter / overall diameter) x 100), Runkel ratio ((2 x 
cell wall thickness) / diameter of the lumen) and slenderness ratio (length / total 
diameter) (FOELKEL; BARRICHELO; MILANEZ, 1975). We investigated only the 
values of the fibers because from a technological viewpoint these are the wood 
cellular elements of greatest importance (PAULA, 2005). 
  
 
2.4. Statistical test 
 

The Pearson correlation test was performed to test the existence of 
correlation between the wall fraction and density, Runkel ratio and density, and 
wall fraction and slenderness ratio. It presented the Pearson correlation 
coefficient (r) and the p-value (p), which indicates the level of significance (p ≤ 
0.05 were considered significant). The graphics and the tests were made on the 
platform R®. 
 
 
3. RESULTS 
 
 
3.1. Derived values (indexes) 
 

Most species displayed high wall fraction (above 40%) and consequently 
low flexibility coefficient (below 60%), with only Guapira nitida, Huberia consimilis 
and Tapirira guianensis displaying values beyond these limits (Figure 1). Regarding 
the Runkel ratio, no species possessed a value below 0.25; only Huberia 
consimilis fitted the interval 0.25-0.50; seven species had values between 0.50-
1.00: Aparisthmium cordatum, Ecclinusa ramiflora, Glycydendron amazonicum, 
Guapira nitida, Macrolobium latifolium, Tapirira guianensis and Vochysia 
acuminata; nine species displayed values within the interval 1.00-2.00: Alseis 
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floribunda, Carpotroche brasiliensis, Helicostylis tomentosa, Machaerium floridum, 
Miconia rimalis, Schefflera morototoni, Sorocea hilarii, Sterculia excelsa and Virola 
gardneri; the remainder had Runkel ratios above 2.00 (Figure 1). 

Less than half of the species investigated had slenderness ratio below 50: 
Aparisthmium cordatum, Ecclinusa ramiflora, Guapira nitida, Huberia consimilis, 
Miconia amoena, Miconia rimalis, Myrsine guianensis, Schefflera morototoni, 
Tapirira guianensis and Vochysia acuminata. Of the species displaying a 
slenderness ratio above 50, we list those who exhibited the highest values (above 
70): Eriotheca globosa, Esenbeckia grandiflora, Helicostylis tomentosa, Lecythis 
pisonis, Sorocea hilarii, Stephanopodium blanchetianum and Sterculia excelsa) 
(Figure 1). 
 
 
3.2. Wood density 
 

The average values of bulk density ranged from 0.46 to 0.99 g/cm3. 
Intermediary bulk density values (between 0.40 and 0.75 g/cm3) were found in 15 
species and high bulk density values (greater than 0.75 g/cm3) in 10 species 
(IAWA COMMITTEE, 1989). We highlight the species Aspidosperma discolor, 
Helicostylis tomentosa, Miconia amoena and Myrsine guianensis for having bulk 
density equal to or above 0.90 g/cm3 (Figure 1). 
 
 
3.3. Statistical test - Pearson correlation 
 

Statistical tests of Pearson correlation showed that the density of the wood 
has a positive correlation with the wall fraction and the Runkel ratio, being more 
significant for the first derivative value. There was also a positive correlation 
between the fraction wall and slenderness ratio (Figure 2). 
 
 
4. DISCUSSION 

 
In qualifying the species for papermaking, all indices and the bulk density 

are considered, whereas to qualify the species for energy generation only wall 
fraction and the bulk density are evaluated. The values of wall fraction and 
flexibility coefficient are complementary. The first is the measurement in cross-
section of the fiber of the proportion occupied by cell wall, and the second is the 
proportion occupied by the lumen, or hollow space. 

The two derived values mentioned, besides indicating the degree of rigidity 
and of flattening or collapsing of the fibers, are indicative of the amount of 
cellulose, hemicelluloses and lignin. Therefore, the thicker the wall, the greater is 
the rigidity of the fiber and the greater is the content of cellulose, hemicelluloses 
and lignin, being thus better for power generation, since the proportion of raw 
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materials for wood combustion per volume is greater. Fibers with thin wall (wall 
fraction below 40% and rigidity coefficient above 60%) are suitable for 
papermaking because they possess the property of collapsing necessary during 
the paper manufacturing process, as well as having better tensile strength, since 
the fiber is more flexible, thus occurring a higher bond between the fibers in the 
paper (NISGOSKI et al., 2011; PAULA; SILVA JUNIOR, 1994). The thinner the fiber 
wall is the greater is the degree of collapse, resulting in greater flaccidity which is 
associated with a higher flexibility coefficient (PAULA, 2003). Of the species 
examined only three (Guapira nitida, Huberia consimilis and Tapirira guianensis) 
are indicated for papermaking according to the two indexes evaluated (Figure 1), 
however some authors indicate the use of fibers with a higher wall fraction index 
for papermaking. From a general view Mainieri and Chimelo (1989) do not indicate 
the use of Tapirira guianensis for paper production because it is a very light wood. 
Higgins (1970), discussing the possibilities of use of denser wood with thicker fiber 
walls in Eucalyptus species, pointed the possible uses of this kind of wood for 
papermaking: they could be used in the manufacture of fine papers where a high 
degree of interfiber bond is not important, and properties such as opacity and 
specific volume have greater relevance; use in blends of cellulose in order to 
improve certain qualities of paper, such as tear strength, opacity and apparent 
specific volume; and additionally, the use of wood with these characteristics could 
bring some economic advantages due to the economy in the grinding process and 
the higher yield per unit volume of wood. 

Similar to the previous two indices, the Runkel ratio is an indicative of the 
flexibility and rigidity of the fiber, providing an indicator of the capacity of union 
between them. However, this index allows a direct comparison with the parameters 
defined by Runkel (1952) for qualifying wood for papermaking: up to 0.25 and the 
fiber is considered excellent for paper, from 0.25 to 0.50 it is very good, from 0.50 
to 1.0 it is good, from 1.0 to 2.0 it is regular and above 2.0 it is not indicated. The 
calculation of this index results in the ratio of cell wall thickness relative to the 
lumen (hollow space) diameter in cross-section of the fiber. Of the species tested, 
17 fit between the qualities very good and regular of Runkel (1952) for 
papermaking (Figure 1). 

The slenderness ratio is the ratio between the length and the total diameter 
of the fiber. It indicates the ability of the fibers to form meshes or fiber networks, 
and is also related with the tear and burst resistance. Fibers with values above 50 
are suitable for papermaking (NISGOSKI et al., 2011). The flexibility coefficient and 
the slenderness ratio have a direct correlation with the tensile strength and tear 
resistance. The higher these indexes are, the greater the resistance of the fiber to 
tear and tension. This occurs because fiber length reflects mechanical 
characteristics of the paper associated to tension and tear, and the longer the 
fiber length the better the quality of paper (FOELKEL; BARRICHELO; MILANEZ, 
1975). Of the 25 species investigated, 15 possessed slenderness ratio above 50, 
being thus suitable for papermaking according to this index (Figure 1). 

The density is one of the two main parameters, together with the content of 
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extractives, which determines the behavior of wood in the production of cellulose 
(FOELKEL; BARRICHELO; MILANEZ, 1975). Shimoyama (1990), while studying 
Eucalyptus species, has defined and optimal density interval for papermaking 
(0.450 – 0.550 g/cm3). Density values exceeding this limit have benefits such as 
higher yields and greater resistance to tearing, but they are not appreciated by the 
industry because they can cause operational and paper quality problems. The 
density reflects the variation of the cell walls that make up the tissues of wood, but 
also their proportion. Therefore, this rule should not be extrapolated to any 
species, but only for those which possess an anatomical structure of wood similar 
to that of Eucalyptus species, yet cautiously. Timber having densities within this 
range may, for example, exhibit fibers with fairly thick walls and large amounts of 
parenchyma and vessels, which would not be suitable for papermaking. Of the 
seven species with density within this range: Aparisthmium cordatum, Eriotheca 
globosa, Guapira nitida, Huberia consimilis, Sterculia excelsa and Vochysia 
acuminata, only Guapira nitida and Huberia consimilis feature thin walls, with wall 
fraction below 40% (Figure 1). 

The fibers from the wood of angiosperms are generally poorly suited for 
papermaking, since they are rigid and inflexible, a consequence of the high wall 
fraction and Runkel ratio and low flexibility coefficient, these being the direct 
causes of the production of a paper of poor quality, especially with low tensile 
strength and burst (FOELKEL; BARRICHELO; MILANEZ, 1975). However, plant 
products, especially cellulose, hemicelluloses, lignin, inulin, starch and vegetable 
oil, are considered the best renewable raw materials for the production of energy, 
although from an economical and ecological viewpoint some woods are better to 
use than others for power generation (coal, alcohol, wood and metallurgical coke) 
(PAULA, 1995).  Species suitable for this purpose are rich in fibers with thick walls, 
thus having high wall fraction and bulk density (PAULA; SILVA JUNIOR, 1994). All 
species showed high or medium bulk density, thus being suitable for power 
generation (Figure 1). 

The difficulty to finding species with all derived values optimal required for 
production of paper can be explained in part by the positive correlation between 
wall thickness and fiber length (Figure 2). Longer fiber (which normally leads to a 
higher slenderness ratio) tends to have thicker cell wall (thus presenting greater 
wall fraction and lower flexibility coefficient). 

The fibers, considering the technological bias, are the most important 
cellular elements (PAULA, 2005). For almost all species, there is a direct 
relationship between the derived values, associated to the relationships between 
the proportions of wall and lumen of the fiber, and its bulk density. The bulk 
density showed a higher correlation with the fraction wall than with the Runkel 
ratio (Figure 2). This suggests that the fibers, or the relationships between their 
dimensions, are the main responsible for determining the density of wood. 

Anatomical and physical parameters of the wood such as derived values 
and density can be employed in the indication of sustainable management of 
native species. Silva et al. (2009) showed through these parameters that a widely 
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distributed species in the Caatinga biome, Poincianella pyramidalis (Tul.) 
L.P.Queiroz (Fabaceae), not only has an excellent indication for energy production, 
but its branches have characteristics similar to those of the trunk even from a 
young stage, and can therefore be used, thus avoiding the need to remove the 
whole trees. 

The Serra da Jiboia is the largest Atlantic Forest remnant of the Southern 
Recôncavo of Bahia, possessing a great biological and environmental importance, 
directly influencing the quality of life thousands of people living in its surroundings 
(BLENGINI; CINTRA; CUNHA, 2015). Therefore, qualification of some main timber 
species has the objective of pointing out its importance, reinforcing the need for 
conservation. The production of native species seedlings for reforestation of 
degraded areas and even for commercial exploitation can be made from these 
areas. 
 
 
5. CONCLUSION 

 
Three species are the most suitable for papermaking according to the 

indexes wall fraction and flexibility coefficient: Guapira nitida, Huberia consimilis 
and Tapirira guianensis. Taking in account the Runkel ratio, the following species 
are indicated for papermaking: Aparisthmium cordatum, Alseis floribunda, 
Carpotroche brasiliensis, Ecclinusa ramiflora, Glycydendron amazonicum, Guapira 
nitida, Helicostylis tomentosa, Huberia consimilis, Machaerium floridum, 
Macrolobium latifolium, Miconia rimalis, Schefflera morototoni, Sorocea hilarii, 
Sterculia excelsa, Tapirira guianensis, Virola gardneri and Vochysia acuminata, 
according to their classes of indication. With regards to the slenderness ratio the 
following species are suitable for this purpose: Alseis floribunda, 
Aspidosperma discolor, Carpotroche brasiliensis, Chrysophyllum splendens, 
Eriotheca globosa, Esenbeckia grandiflora, Glycydendron amazonicum, 
Helicostylis tomentosa, Lecythis pisonis, Machaerium floridum, Macrolobium 
latifolium, Sorocea hilarii, Stephanopodium blanchetianum, Sterculia excelsa and 
Virola gardneri. If we compare the results of all derived values, none of the species 
possess all the optimum values required for papermaking; however the 
advantages of using up timber with the features described must be considered. 

In summary, most of the species studied here have potential for power 
generation due to possessing high density and wall fraction, with the following 
being the most suitable for this purpose (with a density equal to or greater than 
0.60 g/cm3): Alseis floribunda, Aspidosperma discolor, Carpotroche brasiliensis, 
Chrysophyllum splendens, Ecclinusa ramiflora, Esenbeckia grandiflora, 
Helicostylis tomentosa, Lecythis pisonis, Macrolobium latifolium, Miconia amoena, 
Miconia rimalis, Myrsine guianensis, Sorocea hilarii and Stephanopodium 
blanchetianum. From the viewpoint of fiber dimensions and bulk density of the 
wood, the Serra da Jiboia is a potential area for studies of sustainable 
management of economically viable woods, although other aspects of these 
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species should be studied, such as production capacity and adaptability, rapid 
growth, trunk form, growth pattern, regeneration, resistance to pests and diseases, 
easiness of propagation, bark levels and chemical composition. 
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Table 1 – Species native to the Atlantic Forest of Serra da Jiboia, Elísio Medrado municipality, 
Bahia, Brazil, family and accession numbers in the wood collection Professor José Pereira de Sousa 

(PJPSw). 
Tabela 1 – Espécies nativas da Mata Atlântica da Serra da Jiboia, Elísio Medrado, Bahia, Brasil, 

família e números de registro na Xiloteca Professor José Pereira de Sousa (PJPSw). 

Species Family Accession no. (PJPSw) 

Aparisthmium cordatum (A. Juss.) Baill. Euphorbiaceae 059, 369, 370, 371 

Alseis floribunda Schott Rubiaceae 033, 068, 071 

Aspidosperma discolor A.DC Apocynaceae 041, 066, 070 

Carpotroche brasiliensis (Raddi) Endl. Achariaceae 057, 065, 067 

Chrysophyllum splendens Spreng. Sapotaceae 084, 086, 379, 380, 381 

Ecclinusa ramiflora Mart. Sapotaceae 029, 073, 074 

Eriotheca globosa (Aubl.) A. Robyns Malvaceae 030, 044, 048, 082 

Esenbeckia grandiflora Mart. Rutaceae 050, 062, 083 

Glycydendron amazonicum Ducke Euphorbiaceae 052, 061, 078 

Guapira nitida (Mart. ex J.A.Schmidt) Lundell Nyctaginaceae 028, 045, 053 

Helicostylis tomentosa (Poepp. & Endl.) Rusby Moraceae 054,081, 112 

Huberia consimilis Baumgratz Melastomataceae 101, 102, 107 

Lecythis pisonis Cambess. Lecythidaceae 042, 079, 100, 372 

Machaerium floridum (Mart. ex Benth.) Ducke Fabaceae 058, 096, 097 

Macrolobium latifolium Vogel Fabaceae 025, 026, 035, 036, 051 

Miconia amoena Triana Melastomataceae 093, 377, 378 
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Miconia rimalis Naudin Melastomataceae 046, 075, 108, 374, 375 

Myrsine guianensis (Aubl.) Kuntze Primulaceae 094, 099, 106 

Schefflera morototoni (Aubl.) Maguire et al. Araliaceae 043, 047, 063 

Sorocea hilarii Gaudich. Moraceae 031, 037, 111 

Stephanopodium blanchetianum Baill. Dichapetalaceae 064, 069, 077 

Sterculia excelsa Mart. Malvaceae 032, 040, 373 

Tapirira guianensis Aubl. Anacardiaceae 021, 027, 060, 098 

Virola gardneri (A. DC.) Warb. Myristicaceae 034, 038, 039 

Vochysia acuminata Bong Vochysiaceae 
023, 024, 049, 055, 056, 
085, 088, 095, 110, 376 
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Figure 1 – Derived values (wall fraction, flexibility coefficient, Runkel index and slenderness ratio) 
of fibers and bulk density of wood from the species native to the Atlantic Forest of Serra da Jiboia, 

Elísio Medrado municipality, Bahia, Brazil. The derived values are dimensionless because they 
represent ratios of linear measurements, the fraction wall and flexibility coefficient are given in 

percentages; the bulk density is measured in g/cm3. 
Figura 1 - Valores derivados (fração parede, coeficiente de flexibilidade, índice de Runkel e índice 

de enfeltramento) das fibras e densidade aparente da madeira de espécies nativas da Mata 
Atlântica da Serra da Jiboia, Elísio Medrado, Bahia, Brasil. Os valores derivados não possuem 
unidade de medida por representarem uma razão entre medidas lineares, a fração parede e o 
coeficiente de flexibilidade são dados em porcentagem; a densidade aparente é medida em 

g/cm3. (1) Aparisthmium cordatum, (2) Alseis floribunda, (3) Aspidosperma discolor, (4) 
Carpotroche brasiliensis, (5) Chrysophyllum splendens, (6) Ecclinusa ramiflora, (7) Eriotheca 
globosa, (8) Esenbeckia grandiflora, (9) Glycydendron amazonicum, (10) Guapira nitida, (11) 

Helicostylis tomentosa, (12) Huberia consimilis, (13) Lecythis pisonis, (14) Machaerium floridum, 
(15) Macrolobium latifolium, (16) Miconia amoena, (17) Miconia rimalis, (18) Myrsine guianensis, 

(19) Schefflera morototoni, (20) Sorocea hilarii, (21) Stephanopodium blanchetianum, (22) 
Sterculia excelsa, (23) Tapirira guianensis, (24) Virola gardneri and (25) Vochysia acuminata. 



  190 Botânica Ordenada 

 
 

 
 



  191 Botânica Ordenada 

Figure 2 – Correlation between wall fraction and bulk density, Runkel ratio and bulk density, and 
wall fraction and slenderness ratio of 25 species native to the Atlantic Forest of Serra da Jiboia, 
Elísio Medrado municipality, Bahia, Brazil. The derived values are dimensionless because they 
represent ratios of linear measurements, the fraction wall is given in percentage, and the bulk 

density is measured in g/cm3 (n = 25). 
Figura 2 – Correlação entre a fração parede e a densidade aparente, o índice de Runkel e a 

densidade aparente, e a fração parede e o índice de enfeltramento de 25 espécies nativas da 
Serra da Jiboia, Elísio Medrado, Bahia, Brasil. Os valores derivados não possuem unidade de 

medida por representarem uma razão entre medidas lineares, a fração parede é dada em 
porcentagem; a densidade aparente é medida em g/cm3 (n = 25). 
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RESUMO: O objetivo desse trabalho é qualificar espécies nativas da Mata Atlântica 
para geração de energia e/ou fabricação de papel baseando-se nos valores 
derivados de medidas das fibras e na densidade aparente. Foi coletado de três a 
dez amostras de 25 espécies na Serra da Jiboia, Elísio Medrado, Bahia, Brasil. 
Considerou-se a porção entre 1 e 3 cm a partir da casca para confecção de 
macerado para medida das dimensões das fibras e dos blocos para aferir a 
densidade aparente. Quatro valores derivados – fração parede, coeficiente de 
flexibilidade, índice de Runkel e índice de enfeltramento – e a densidade aparente 
foram mensurados. A maioria das espécies apresentou-se aptas à geração de 
energia por exibirem fração parede, índice de Runkel e densidade aparente alta e 
baixo coeficiente de flexibilidade, destacando-se Aspidosperma discolor, 
Helicostylis tomentosa, Miconia amoena e Myrsine guianensis por ter 
apresentado densidade igual ou acima de 0,90 g/cm3. Nenhuma espécie 
apresentou todos os valores derivados ótimos para a produção de papel, embora 
se considerado cada valor derivado isoladamente algumas delas podem ser 
qualificadas positivamente para este fim. Outros aspectos como capacidade 
produtiva e de adaptabilidade, crescimento rápido, forma do tronco, padrão de 
crescimento, regeneração, resistência a pragas e doenças, facilidade de 
propagação, teores de casca e composição química devam ser avaliados antes de 
se fazer uso comercial dessas espécies para geração de energia. A Serra da Jiboia 
apresenta-se, portanto, como uma área em potencial para estudos de manejo 
sustentável de madeiras economicamente viáveis. 
PALAVRAS-CHAVE: tecnologia da madeira, densidade da madeira, dimensão das 
fibras. 
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