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The MaxEnt algorithm was used for study the geographical distribution and species richness for 
Dilleniaceae
species distributions and richness, comparing the species occurrence with biological reserves and 
priority areas for Cerrado conservation. 
predominantly in open cerrado that encompasses greater geographical area and larger plant 
biodiversity of Cerrado. The Dilleniaceae richness indicates that the Cerrado possesses gaps in 
network of biological reserves, therefor
priority conservation areas are consistent with the Dilleniaceae richness, therefore, it is necessary new 
researches for support the creation of new reserves. These measures are necessary due to 
of environmental degradation such as fire damage in vegetation, fragmentation and habitat loss.
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INTRODUCTION 
 
The tropics have an extraordinary species richness 
et al.,  2011).  This region exhibits different geographic 
species patterns originating through speciation, extinction and 
dispersal processes (Gavrilets, 2009; Ricklefs, 2004)
occurs greats biodiversity of the world (Raven, 
However, due the vast territory, combined with  scarce studies 
aimed the biodiversity knowledge, the Brazilian biodiversity 
still is underestimate (Giulietti et al., 2005). These biodiversity 
occurs in most important Brazilian biomes (Amazon Fo
Atlantic Forest, Cerrado and Caatinga). The Cerrado and 
Atlantic Forest are world biodiversity hotspots
rates of endemism and degree of anthropogenic threats, 
therefore, are priorities for biodiversity conservation 
(Mittermeier et al., 2005; Klink and Machado, 2005)
However, the habitat fragmentation and degradations are 
constant threats to conservation of biodiversity in the Cerrado 
biome (Carvalho et al., 2009). Many theories have been 
proposed to explain species distribution patterns and diversity,
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ABSTRACT 

The MaxEnt algorithm was used for study the geographical distribution and species richness for 
Dilleniaceae family, considered an important plant group of Cerrado. 
species distributions and richness, comparing the species occurrence with biological reserves and 
priority areas for Cerrado conservation. The species distribution and ri
predominantly in open cerrado that encompasses greater geographical area and larger plant 
biodiversity of Cerrado. The Dilleniaceae richness indicates that the Cerrado possesses gaps in 
network of biological reserves, therefore, are not effective in biodiversity protection. The Cerrado 
priority conservation areas are consistent with the Dilleniaceae richness, therefore, it is necessary new 
researches for support the creation of new reserves. These measures are necessary due to 
of environmental degradation such as fire damage in vegetation, fragmentation and habitat loss.

This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

The tropics have an extraordinary species richness (Raven               
exhibits different geographic 

species patterns originating through speciation, extinction and 
Ricklefs, 2004). In Brazil 

Raven, et al., 2011). 
combined with  scarce studies 

azilian biodiversity 
. These biodiversity 

occurs in most important Brazilian biomes (Amazon Forest, 
Atlantic Forest, Cerrado and Caatinga). The Cerrado and 

hotspots due to higher 
rates of endemism and degree of anthropogenic threats, 
therefore, are priorities for biodiversity conservation 
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However, the habitat fragmentation and degradations are 
constant threats to conservation of biodiversity in the Cerrado 
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proposed to explain species distribution patterns and diversity, 
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until 1950s historical factors were considered the most 
important  (Ricklefs, 2004). Later, studies
community level interactions, in addition, physical 
environmental factors, including climate as determinants at 
larger scales (Ricklefs, 2004;  
Recent reports suggest that high tropical biodiversity levels are 
due to environmental heterogeneity 
Wittmann et al., 2013), since in the forests and savannas are 
primarily controlled by climatic and edaphic factors, a
periodic influences, e.g. fire  (Simon 
et al., 2009; Murphy, 2012). Therefore, the divers
rates are dependent upon many interacting factors 
2009). In order to identify and explain species 
patterns in high biodiversity regions arisen several limitations, 
requiring special methodology to differentiate biodiversity 
patterns in time and geographic space 
2002). Assigned to this function
distribution modeling  (SDM) becoming powerful tool used to 
establish species geographic distributions
2007; Guisan and Thuiller, 2005
species/environment relationships, representing a central 
element in predictive modeling, based on environmental, 
ecological and historical factors that controlling the species 
distribution due the physiological and ecosystem limitations 
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The MaxEnt algorithm was used for study the geographical distribution and species richness for 
family, considered an important plant group of Cerrado. The aims were to analyze the 

species distributions and richness, comparing the species occurrence with biological reserves and 
The species distribution and richness of Dilleniaceae occurs 

predominantly in open cerrado that encompasses greater geographical area and larger plant 
biodiversity of Cerrado. The Dilleniaceae richness indicates that the Cerrado possesses gaps in 

e, are not effective in biodiversity protection. The Cerrado 
priority conservation areas are consistent with the Dilleniaceae richness, therefore, it is necessary new 
researches for support the creation of new reserves. These measures are necessary due to current rates 
of environmental degradation such as fire damage in vegetation, fragmentation and habitat loss. 
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(Austin, 2002; Guisan, 2005). This approach combines 
occurrence records and digital layers of  environmental data 
which we can choose several algorithms (Pearson et al., 2006; 
Soberón and Nakamura, 2009). However, as the occurrence 
species data  has incomplete geographic coverage, due the 
unequal samplings (Schulman et al., 2007;  Hopkins, 2007)  
i.e. this records cannot establish full species distribution and 
not can be used directly in conservation and biogeography 
studies. Thus, the SDMs represent an empirical method to 
draw statistical inferences about the drivers of species’ ranges 
under different conservation, ecological and evolutionary 
processes (Zimmermann et al., 2010). This method generate 
extrapolation of geographic distribution for large areas where 
species distributions are uncertain due to inaccessibility and 
high costs and time required (Zimmermann, 2010). The 
modeling exhibits unquestionable applicability, with more 
accurate algorithms, including methods to locate suitable sites 
for rare species (Engler et al., 2004), and biodiversity 
conservation areas (Johnson and Gillingham, 2005; Pearson, 
2007,  Pereira et al., 2014). Moreover, the modeling is 
important in monitoring species, in field data collection, 
including new records based on distribution maps (Urbina-
Cardona and Flores-Villela, 2010; Pereira  and Groppo, 2012). 
Finally, modeling facilitates tracking geographic climate 
change scenarios and impacts on species distributions (Guisan 
and Thuiller, 2005). The Brazilian Cerrado is global 
biodiversity  hotspot  and the world’s most species-rich 
tropical savanna (Wittmann et al., 2013). Since the 
anthropogenic activity and environmental degradation (Klink 
and Machado, 2005; Wittmann et al., 2013), the Cerrado is 
priority in conservation studies. The anthropogenic effect in 
the Cerrado include: over-exploitation, habitat loss and 
fragmentation, environmental pollution, and climate change 
(Klink and Machado, 2005; Durigan and Siqueira, 2007; 
Carvalho and De Marco Júnior, 2009). These impacts justifies 
studies to document the geographic distribution and species 
richness of Cerrado, aimed preserve species and biodiversity 
over time (Primack, 2006).The aim of study was analyze the 
geographical distribution and species richness of Dilleniaceae 
and compare these results with biological reserves and priority 
areas for Cerrado conservation. These data base serve to 
generate information for biodiversity conservation of Cerrado 
biome. 
 

MATERIALS AND METHODS 
 
Study area  
 
The study was performed in Cerrado biome, covering 1.8-2 
million km² and 23% of Brazilian territory (Ribeiro and 
Walter, 1998). The climate in Cerrado is seasonal with dry 
winter and average precipitation of 800-2000 mm over 90% of 
the area (Alvares et al., 2013). The vegetation landscapes 
within the Cerrado biome consist of well-drained interfluves 
with gallery forests following the watercourses (Ratter et al., 
1997). The Cerrado flora is extremely varied, ranging from 
dense grassland, usually with a sparse covering of shrubs and 
small trees to an almost closed woodland with a canopy height 
of 12-15m (Ratter et al., 1997). Eleven vegetation types are 
described for Cerrado: forest formations - (riparian forest, 
gallery forest, deciduous forest and cerradao); savanna - 

(cerrado stricto sensu, park cerrado, palms, and “veredas”); 
and grassland - (fields grubby, fields clean, and rocky fields) 
(Ribeiro and Walter, 1998).   

 
Study Group  
 
The Dilleniaceae is monophyletic group (Horn, 2009), 
represented by three genera and approximately 13 species in 
Cerrado (Table 1) (Kubitzki, 2004). Curatella L. is 
monospecific, comprising only Curatella americana L. 
(lixeira), a typical Cerrado species; Davilla Vand., posses 28 
species recognized, these seven new species have already been 
published and three are presented as new by Fraga (2012), nine 
are endemic to Cerrado; Doliocarpus Roland., with 
approximately 45 neotropical liana species, three in Cerrado, 
one endemic (Aymard and Muller, 1994). The Dilleniaceae 
species can be recognized by the presence of exfoliating bark, 
and secondary parallel ribbed leaves, ending at a scalloped leaf 
edge. The leaves are sclerophyllous and scabrous in many 
species. The flowers exhibit a yellow (Davilla) or white 
(Curatella and Doliocarpus) corolla, which is often deciduous. 
The androecium has numerous stamens; the gynoecium 
possesses one to many free carpels; the seeds are arillated and 
dispersed by ants and birds in neotropical species (Kubitzki, 
2004). Table 1 lists the Cerrado Dilleniaceae species. 

 
Occurrence data and Environmental data 

 
Were obtained 570 occurrence records for 13 species compiled 
from herbaria in Brazil and international Herbaria (Tab. 2). 
The number of specimens from individual taxa can be seen in 
tab. 1. Specimens were properly identified by experts or by 
virtual herbarium analyses. The environmental data are derived 
from Bioclim 30 arc-seconds resolution (http://www. 
worldclim.org/current) derive from AMBIDATA INPE 
http://www.dpi.inpe.br/Ambdata/download.php (Tab. 3). The 
statistic Jackknife test was performed for all species.  The 
policy boundaries were obtained from the Ministry of the 
Environment (MMA - http://mapas.mma.gov.br) and the 
Brazilian Institute of Geography Statistics (IBGE - 
http://www.ibge.gov.br).  
 
Species distribution modeling and species richness 
 
Several modeling algorithms are available, including MaxEnt 
(Elith et al., 2011), developed by Phillips et al. (Phillips et al., 
2004), which models geographical distributions based on 
maximum entropy. The MaxEnt algorithm was compared with 
other algorithms and produced more robust results (Araujo              
et al., 2008). We applied the option to output logistic results 
with 50% random test, while all other parameters were 
program standards functions.  
 
The results are images that represent the probability of 
occurrence in a range of distinctive colors, indicating where 
conditions are adequate (values close to 1) to inadequate 
(values close to 0). Species richness was determined using the 
program DIVA-GIS (http://www.diva-gis.org/). All results 
were transformed in distribution maps using DIVA-GIS 
containing environmental conservation areas and policy 
boundaries.  
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RESULTS  
 
The Cerrado possesses 12 species of Dilleniaceae, 8 these are 
endemic*. The species Curatella americana, Davilla 
elliptica*, Davilla grandiflora*, Davilla lacunosa*, Davilla 
nitida, Doliocarpus dentatus, and Doliocarpus 
brevipedicellatus are widely distributed in the Cerrado (Figs. 1, 
3, 4, 5 and 6). The species Davilla cearensis*, D. minutifolia*, 
D. villosa*, D. angustifolia*, and Doliocarpus elegans* are 
endemic with restricted occurrence areas into the Cerrado 
(Figs. 1, 2, 4 and 6). E.g. D. villosa (Fig. 2 C) are restricted to 
northern Cerrado biome from Jalapão region. D. cearensis (fig. 
2 D) occur only in northern edge of the Cerrado biome, 
especially in Ceará state. Curatella americana and Davilla 
nitida are neotropical species distributed in all Cerrado biome 
and neotropical savannas (Figs 1 and 5). Many species overlap 
their distributions in many localities, particularly species as            
C. americana and D. elliptica (Figs. 1 A and 3 E), which are 
partially sympatric. Eight species, including Davilla  
angustifolia, D. villosa, D. cearensis, D. elliptica, D. lacunosa, 
D. grandiflora, D. minutifolia, and Curatella americana 
occurs in physiognomy of cerrado stricto sensu and cerrado 
rupestre (Figs. 1 - 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The species Davilla nitida, Doliocarpus brevipedicellatus, 
Doliocarpus dentatus and Doliocarpus elegans are lianas that 
occurs in seasonal forests (Figs. 5 I, J, and 6 K, L). However, 
Doliocarpus elegans are endemic with restricte occurrence 
areas in riparian forest to altitudes above 1.000m in Cerrado 
(Fig. 6 L). Moreover, D. angustifolia is an species of scandent 
shrub endemic with restrictive occurrence areas in Cerrado at 
altitudes above 1.200m (Fig. 1 B).  The species richness of 
Dilleniaceae in Cerrado indicated areas supporting a total of 8 
species (Fig. 7 M). These areas belong to the Brazilian plateau, 
especially the Serra of Pireneus, Chapada of Veadeiros, 
Espigão Mestre, Serra of Espinhaço and Serra of Caiapó (see 
Fig. 7 M). These areas have the most important biological 
natural reserves of the Cerrado, such as: National Parks: 
Chapada of Veadeiros, Sempre Viva, Serra of Cipó, and Emas 
(Fig. 7 N). Thus, the results of species richness and species 
distributions indicate that network biological reserves protect 
partially the Cerrado biodiversity (Fig. 7 N). Moreover, the 
Cerrado priority conservation areas indicated by the Brazilian 
Ministry of Environment (MMA) correspond with many 
species distribution and richness of Dilleniaceae in the 
Cerrado, indicated by our study (Fig. 7 N). 
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Table 1. Dilleniaceae species list of the Cerrado 
 

Species Habitat Distribution 

1 - Curatella americana (n=100) Cerrado and Savannas Neotropical 
2 - Davilla angustifolia (n=16) Cerrado (endemic) Brazil (BA, GO and MG) 
3 - Davilla aymardii (n=12) Cerrado (endemic) Brazil (MA, BA, PI and TO) 
4 - Davilla cearensis (n=9) Cerrado/restinga (endemic) Brazil (CE, MA and PI) 
5 - Davilla elliptica (n=161) Cerrado (endemic) Brazil (BA, DF, GO, MT, MG, TO and SP) 
6 - Davilla grandiflora (n=40) Cerrado (endemic) Brazil (BA, GO, MT and TO) 
7 - Davilla lacunosa (n=12) Cerrado (endemic) Brazil (GO and MT) 
8 - Davilla minutifolia (n=7) Cerrado (endemic) Brazil (BA and GO) 
9 - Davilla nitida (n=89) Forest and Savanna Neotropical 
10 – Davilla villosa Eichler (x) Cerrado (endemic) GO, TO, MA, PI and BA 
11 - Doliocarpus brevipedicellatus (n=23) Forest and Cerrado Neotropical 
12 - Doliocarpus dentatus (n=45) Forest and Cerrado Neotropical 
13 - Doliocarpus elegans (n=27) Cerrado (endemic) Brazil (GO, DF, MG e BA) 

Legend: Brazilian States - AM – Amazonas; BA – Bahia; CE – Ceará; DF – Distrito Federal; GO – Goiás; MA – Maranhão; MT – Mato Grosso; MG – Minas 
Gerais; SP – São Paulo; PI – Piauí; TO – Tocantins.  
 

Table 2. Major botanical collections consulted 
 

R - Herbarium, National Botanic Garden of Belgium, Meise, Belgium; 
INbio – National Biodiversity Institute, Santo Domingo de Heredia, Costa Rica; 
CEN* - Embrapa Genetic Resources and Biotechnology (Cenargen), Brasilia, Brazil; 
EAC * - Herbarium Prisco Bezerra, Fortaleza, Ceara, Brazil;  
HTO* - Herbarium of the Federal University of Tocantins, Porto Nacional, Tocantins, Brazil 
IBGE* - Herbarium Ecological Reserve of IBGE, Brasilia, Brazil; 
INPA* - Herbarium of the National Institute of Amazonian Research, Manaus, Amazonas, Brazil;  
IAC* - Herbarium of Agronomic Institute of Campinas, Campinas, Sao Paulo, Brazil;  
K - Herbarium, Royal Botanic Gardens, Kew, England;  
M* - Herbarium Botanische Staatssammlung, Munich, Germany; 
MG - Herbarium Emilio Goeldi Paraense Museum, Belem, Brazil;  
MO - Missouri Botanical Garden, St. Louis, USA;  
NY - Herbarium, New York Botanical Garden, New York, U.S.A; 

R* - Herbarium of the National Museum of Rio de Janeiro, Rio de Janeiro, Brazil; 
RB* - Herbarium of the Botanical Garden of Rio de Janeiro, Rio de Janeiro, Brazil; 
SP* - USP Herbarium, Maria P. Eneyda K. Fidalgo, São Paulo, Brazil;  
SPFR* - Herbarium of the Department of Biology, FFCLRP, USP, Brazil;  
UB* - Herbarium of the University of Brasilia, Brasilia, Brazil;  
UFG* - Herbarium of the Federal University of Goias, Goiania, Brazil;  
UNITINS* - Herbarium University of Tocantins, Palmas, Tocantins, Brazil;  

UFP - Herbarium of the Federal Universidad of Pernambuco, Recife, Brazil.   
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Figure 1. Distributional range of Curatella
close to 1. Line shows the type of vegetation
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Table 3. Environmental dada 

Averege annual temperature 
Average annual temperature 
Isotermality ( (bio2/bio7) (* 100)) 
Temperature seasonality (standard deviation * 100) 
Maximum temperature of the warmest month 
Minimum temperature of the coldest month 
Annual temperature range (BIO5-bio6) 
Average temperature of the wettest quarter 
Average temperature of the driest quarter 
Average temperature of the hottest quarter 
Average temperature of the coldest quarter 
Annual rainfall 
Rainiest month precipitation 
Driest month of precipitation 
Seasonality of rainfall (coefficient of variation) 
Precipitation of the wettest quarter 
Driest quarter of precipitation 
Hottest quarter of precipitation 
Coldest quarter of precipitation 
land cover 
MODIS (Percent Tree Cover) 
soil cover maps  
altitude 
Slope or gradient 
Exposure or relief Orientation 
HAND (Height Above the Nearest Drainage - * hand_100 
Density of Drenagem 

 
Curatella americana (A) and Davilla angustifolia (B) in Cerrado. High probability of occurrence 

vegetation for the species. Illustration. José Filipe Ribeiro. AUC = 0.910, 0.949, respectively
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UC = 0.910, 0.949, respectively 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Distributional range of Davilla villosa
1. Line shows the type of vegetation

 

Figure 3. Distributional range of Davilla elliptica 
to 1. Line shows the type of vegetation
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Davilla villosa (C) and Davilla cearensis (D) in Cerrado. High probability of occurrence close to 
vegetation for the species. Illustration. José Filipe Ribeiro. AUC = 0.995, 0.830, 

Davilla elliptica (E) and Davilla grandiflora (F) in Cerrado. High probability of occurrence close 
tion for the species. Illustration. José Filipe Ribeiro. AUC = 0.952, 0.928, 
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(D) in Cerrado. High probability of occurrence close to 
. AUC = 0.995, 0.830, respectively 

 

(F) in Cerrado. High probability of occurrence close 
. AUC = 0.952, 0.928,  respectively 

September, 2016 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Distributional range of Davilla lacunosa 
to 1. Line shows the type of vegetation

Figure 5. Distributional range of Davilla nit
close to 1. Line shows the type of vegetation
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Davilla lacunosa (G) and Davilla minutifolia (H) in Cerrado. High probability of occurrence close 
vegetation for the species. Illustration. José Filipe Ribeiro. AUC = 0.964, 0.995,  respectively

 

 
Davilla nitida (I) and Doliocarpus brevipedicellatus (J) in Cerrado. High probability of occurrence 

vegetation for the species. Illustration. José Filipe Ribeiro.  AUC = 0.914, 0.860, respectively
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(H) in Cerrado. High probability of occurrence close 
. AUC = 0.964, 0.995,  respectively 

 

(J) in Cerrado. High probability of occurrence 
.  AUC = 0.914, 0.860, respectively 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Distributional range of Doliocarpus dentatus 
close to 1. Line shows the type of vegetation

Figure 7. Species richness Compared with the reserves (M) and priority areas for conservation (N) in the Cerrado. Colors repr
species richness (9 
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Doliocarpus dentatus (K) and Doliocarpus elegans (L) in Cerrado. High probability of occurrence 

vegetation for the species. Illustration. José Filipe Ribeiro. AUC = 0.962, 0.995
 

Figure 7. Species richness Compared with the reserves (M) and priority areas for conservation (N) in the Cerrado. Colors repr
species richness (9 red and green species only one) 
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(L) in Cerrado. High probability of occurrence 
. AUC = 0.962, 0.995, respectively 

 
Figure 7. Species richness Compared with the reserves (M) and priority areas for conservation (N) in the Cerrado. Colors represent 

September, 2016 



DISCUSSION 
 
The species distribution maps can been used with relative 
success to investigate a variety of scientific issues (Guisan and 
Thuiller, 2005), with reliable results. The reliability of the 
results can be analyzed by the AUC statistic test (area-under-
the-curve), representing the probability that the model 
correctly predicts the observed presences and absences. The 
AUC value from 0.5 are random assignments, tending to 1 
indicate accurate predictions (Araújo, 2005). Thus, the high 
values of AUC obtained in this study between of 0.860 to 
0.995, representing good performance of the results. The 
Dilleniaceae is important in abundance and frequency  in 
Cerrado biome. Species such Curatella americana and Davilla 
elliptica possess major frequency and abundance in shrubs 
cerrado (stricto sensu) (Felfili et al.,  2002). These species 
have some studies due to occurrence throughout the Cerrado 
biome, cited in many papers (Felfili and Fagg, 2007). Unlike 
these, Davilla angustifolia and Doliocarpus elegans are rare 
and infrequently studied species, with only few samples data in 
herbaria (Pereira and Gomes-Klein, 2007), make it difficult, 
therefore, to definition  of degree of threat for these species 
(IUCN, 2001). Thus, given the fragmented knowledge of 
biodiversity, the choice of surrogates of biodiversity is 
important aspect in conservation biology (Pinto et al., 2008). 
Moreover, the urgency to conserve habitats and species, the 
time to conduct surveys of entire region is not available (Costa 
et al., 2010). In this sense, we have made efforts in this 
respect, using the ecological modeling previously to predict 
species distribution in Cerrado to conservation (Pereira and 
Groppo, 2012). Moreover, we develop studies indicating 
priority areas for the conservation of species of this family for 
Atlantic forest (Pereira et al., 2014). The results of 
Dilleniaceae species distribution indicated that many species 
overlapping their distributions i.e. are sympatric.                           
E.g. Curatella americana can be considered niche generalist 
species (Peers and Thornton, 2012)  or a top competitor with 
adaptations to fire (Pennington, 2009). The Dilleniaceae, 
especially species of Curatella and Davilla genera that are 
frequent in the Cerrado, are adapted to fires due to the presence 
of thick bark and exfoliating (Simon et al., 2009). 
Furthermore, the Dilleniaceae have their seeds dispersed by 
birds (Stefanello, 2009), providing an advantage in colonizing 
habitats.  The observed patterns for Dilleniaceae occurrence 
are due to large phytophysiognomical heterogeneity 
encountered in Cerrado, even at small scales (Ribeiro and 
Walter, 1998). The Cerrado vegetations occurs as mosaic of 
similar patches in disjunct sites this biome (Felfili, 2007).                
E.g. in higher altitude in Brazilian Cerrado plateau 
predominate small shrubs or grasses, while in altitude under 
1.000m predominate shrubs and tree like Davilla and  
Curatella, respectively (Felfili, 1993). Evidence reveal spatial 
changing in biodiversity patterns ranging from tree, to shrub, 
and herbaceous species, due to local environmental changes as 
soils, water availability and topograph (Furley, 1999). The 
greatest biodiversity of Dilleniaceae species occurs in the 
cerrado stricto sensu (35%), in riparian forests occurs (30%) of 
species, resembling to pattern found in Cerrado (Mendonça              
et al., 1998). The largest cerrado stricto sensu biodiversity is 
due to its increased geographical area. However, the seazonal 
forest and riparian forest despite occupying just 5% of 

Cerrado, support approximately 30% of total Cerrado species, 
emphasizing its conservation value (Martinelli et al., 2014). 
Unfortunately, the seasonal forests are the most degraded and 
fragmented vegetation in this biome (Silva Pereira and 
Venturoli, 2011). The Cerrado supporting approximately 5% 
of the planet's life and an endemism index about 44% in 
10.000 plant species (Machado et al., 2004). The red book of 
Cerrado Flora indicates at least 578 rare species (Martinelli              
et al., 2014). Many Dilleniaceae species are endemic, some of 
them endangered, for example, Davilla angustifolia, due to its 
restricted distribution and the reduction and loss of habitat 
quality, it is suggested that this species will be included in the 
category Endangered (Fraga, 2012). This region has global 
importance and was designated as biodiversity hotspot, but this 
area is currently vulnerable (Klink and Machado, 2005). 
Although the number of angiosperms have potential to increase 
of 10 - 20% due to discovery of rare species in hotspots, the 
current threats in this regions are leading to rapid extinction 
rates, as well as cryptic extinction, i.e. species loss prior to 
discovery/description by science (Pimm, 2000). The expansion 
of cropland in tropical countries is the principal cause of 
biodiversity loss (Phalan et al., 2013). Currently, only 20% to 
45% of original Cerrado vegetation remains unchanged (Tabor 
et al., 2004), with only 35% non-anthropogenic and only 5% in 
protected areas (Ibama, 2010). At current rates of 
anthropogenic impact, the Cerrado biome may be completely 
lost by 2030 (Machado, 2004). The Cerrado “is in peaces” 
(Carvalho and De Marco Júnior, P., Ferreira, 2009), due to 
unfortunate circumstances like inadequate protected areas, 
combined with continued expansion of agriculture in Cerrado, 
such pastures, extensive soybeans crops and sugar cane, and 
recently introduction of Eucalyptus and Pinus forests in 
Cerrado.   
 
Although crops such soybeans and sugarcane are gradually 
surpassing pastures (Ratter and Bridgewater, 2004), the cattle 
are touted as negative in maintaining the native areas, since 
they enter these areas looking for food or shelter, bringing 
invasive species and destroying the vegetation (Durigan and 
Siqueira, 2007). Soybean crops, create a dilemma of economic 
development versus environmental damage (Carvalho et al., 
2009; Richards et al., 2012). Soybean plantations occupy great 
areas in Cerrado, e.g. the plateau of Espigão Mestre - Serra 
Geral Range and southern area of Chapada of Veadeiros, 
which is currently indicated as life refuge (Werneck et al., 
2012), with a high biodiversity of Dilleniaceae and other 
groups (Neto, 2013). However, this area has scarce 
environmental reserves (Fig. 7 N). The expansion of sugar 
cane cropping represents an environmental threat. It may 
increase deforestation pressure in the Amazon region 
(Martinelli, 2008; Neto, 2013). In Cerrado, this cropping sugar 
cane resulted in degradation in remnants. e.g. São Paulo State 
the Cerrado are degraded by fire and addition of pesticides. 
Although the fire is a natural factor in the Cerrado flora 
(Simon et al, 2009), the higher frequency  (Brito and Ferreira, 
2015), combined with invasive grasses has increased its effect 
(Araújo and Ferreira, 2012). This process leading to 
community changes (Hoffmann et al., 2009) e.g. excessive 
homogenization of flora (Tabarelli et al., 2012). Moreover, the 
conversion of Cerrado remnants in sugar cane cropland leads 
to a “cane sea, green desert" effect (Gonçalves, 2005). Thus, 
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stimulated by biofuels policy, sugar cane croplands spreaded 
throughout the Brazilian Cerrado (Gonçalves, 2009), caused 
environmental impacts, threats to biodiversity, food price 
increases, and competition for water resources, etc. (Koh and 
Ghazoul, 2008).  Eucalyptus cultivation is recent phenomenon 
and needs to be studied carefully. The Cerrado remnants near 
major cities, e.g. Goiânia, Anápolis, and Brasília, are replaced 
by Eucalyptus cropping, even in poor soils and rugged terrain 
that were unsuitable for other crops. The neglect for Cerrado 
conservation by governmental policy it is evident in the new 
Brazilian forest code legislation made controversial changes, 
e.g. the reduction of permanent preservation areas at gallery 
forest, in some cases from 30m to just 20m wide, contrary 
evidence that indicate at least 60 m in central Brazil are 
necessary for mammals species (Faleiro et al., 2013). Thus, we 
need to definite conservation priorities on land-use as an 
alternative to balance the economic activities with 
environmental sustainable development. We need implement 
the measures proposed by Brazilian Ministry of the 
Environment (MMA) for priority conservation areas in 
Cerrado (see fig. 8 P). These measures include: biological 
inventories; creation of new reserves and ecological corridors. 
Together, constitute excellent alternatives to increase and 
improve the protection of Cerrado and its biodiversity. We 
might ask "how much biodiversity is worth", the response is 
that biodiversity has infinite value because human life is not 
possible without it (Toman, 1998). 
  
Conclusion 
 
The species distribution for Dilleniaceae resulted in data for 
discussion of Cerrado conservation. The Dilleniaceae shrubs 
species distributed in open savanna vegetation, which has high 
biodiversity, or endemic lianas that occur in riparian forest. 
Despite the small area of riparian forests within the Cerrado, 
data showed high biodiversity in these communities, indicating 
the enormous conservation value. Unfortunately the current 
reserves do not effectively address any species richness or rare 
species distribution in the Cerrado. We presented some of 
problems concerning the destruction of the Cerrado and 
indicated measures for its protection. Many Cerrado remnants 
inappropriate for agricultural activities are currently being 
deforested or impacted by various activities. In this case, the 
Cerrado priority conservation areas and reserves need be 
urgently implemented and expanded.  
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