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ABSTRACT
Biological knowledge is important for guidance of conservation polices. In the Cerrado, an extremely diverse biome, the last 
synthesis of floristic knowledge has more than ten years. To understand the progress on the information, our aim was quantify 
the tree species of the Cerrado, and assess their distribution. We compiled 167 inventories and rapid surveys of tree species, 
corresponding to 625 sites. We accessed the species distributions in the Brazilian biomes, and estimated the number of species 
in the savannas of Cerrado using four algorithms. We observed a greater local richness in more central regions of the biome, but 
due to high beta diversity, more peripheral regions presented a greater cumulative richness. The Atlantic Forest was the most 
important neighbouring biome, influencing the floristic composition of the Cerrado. The proportion of typical Cerrado species 
was 16%. The highest proportion of endemic species is possibly found in other life forms, and it is crucial that these species are 
included in inventories and floristic surveys. To guide new studies and help supplement the knowledge of the Cerrado’s flora, we 
identified the main sampling gaps, located mainly in ecotonal regions, which are responsible for the largest number of species 
recorded in studies of the Cerrado. 
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Introduction

The occurrence of a certain taxon in a location and in 
a given period of time is the most elemental biological 
information (Sousa-Baena et al. 2014), and is crucial to 
the study, management, and conservation of biodiversity 
(Boulinier et al. 1998). During the last few decades, sev-
eral studies have synthesized the knowledge available on 
the Cerrado (Rizzini 1963; Heringer et al. 1977; Ratter & 
Dargie 1992; Castro et al. 1999; Oliveira-Filho & Ratter 
2002; Ratter et al. 2003), a savanna-like biome. The term 
biome is here applied as suggested by Clements & Shel-
ford (1939), being a complex of organisms, including the 
climax vegetation and its subdivisions, and also the fauna, 
occupying large areas under the same climatic domain. 

In that way, we are considering as the Cerrado (in capital 
letter), all the extension delimited by IBGE (2004) and 
the small enclaves in other biomes. These studies have 
focused on the tree species of cerrado lato sensu, which 
includes fields, savannas and the wood savannas. This is 
the main vegetation across the Cerrado (Coutinho 2006). 
The first estimative mentioned 400 tree species in the 
Cerrado (Rizzini 1963). These numbers subsequently 
increased to around 700 species (Heringer et al. 1977; 
Ratter & Dargie 1992) and 951 species (Ratter et al. 2003; 
Bridgewater et al. 2004). The Cerrado was estimated to 
harbour between 1,000 and 2,000 species of trees and 
shrubs combined (Castro et al. 1999). This number cor-
responds to more than 11% of the Cerrado’s biodiversity 
(Mendonça et al. 2008), which makes this group highly 
relevant to the understanding of the biome’s patterns 
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and processes. In addition, vegetation has a major role 
in acting as a biodiversity surrogate when there is little 
data available for other taxonomic groups (Lombard et al. 
2003; Oliver et al. 2004; Di Minin & Moilanen 2014; but 
see Stoms et al. 2005).

The high floristic diversity and heterogeneity observed 
in the Cerrado is explained by biotic and abiotic factors, 
such as edaphic distinctions between regions and fire 
frequency, as well as by stochastic factors (Ratter & Dargie 
1992; Batalha & Martins 2007). For these and other rea-
sons, there is a high beta diversity of plants in the Cerrado 
(Felfili et al. 1994; Oliveira-Filho & Ratter 2002; Ratter 
et al. 2003; Bridgewater et al. 2004; Felfili & Silva-Júnior 
2005). Marginal regions contribute greatly to this pattern 
(Rizzini 1963; Castro et al. 1999) by strongly influencing 
the biogeographical patterns of the biome (Machado et al. 
2008). This influence occurs due to the occasional presence 
of so-called accessory species, derived predominantly from 
other biomes (Rizzini 1963; Heringer et al. 1977). 

The Cerrado shares several genera and species with the 
Atlantic Forest and the Amazon (Méio et al. 2003; Bridge-
water et al. 2004). The influence of the Atlantic Forest is 
significantly greater than that of the Amazon (Rizzini 
1963), probably due to a higher tolerance of the species 
to low temperatures (Méio et al. 2003). However, it is not 
precisely known how the shared species are distributed 
between the Cerrado and the adjacent biomes. Because 
of this external influence, most characteristic Cerrado 
formations must probably be found in the central portion 
of the biome (Castro et al. 1999), where endemic and Typi-
cal Cerrado Species (TCS) are likely to occur. We consider 
the species limited to the Cerrado biome as endemic, and 
species largely distributed along the Cerrado, but with 
some records in other biomes, as TCS.

Endemic plant species represent 44% of the total 
number of species listed for the biome, including all hab-
its and formations (Myers et al. 2000). The proportion of 
endemic species of cerrado is not exactly known. However, 
it is estimated that only seven genera are exclusive to the 
Cerrado, even though 226 species are considered typical 
of the biome by Rizzini (1963). When only considering the 
most frequent predominantly cerrado species, 107 species, 
corresponding to 34%, were observed by Bridgewater et 
al. (2004). 

Not all species observed in the cerrado are predominant-
ly from this environment, and there is a lot of interchange 
of species among Cerrado physiognomies. There are sev-
eral examples of congeneric species shared between gallery 
forests and cerrado (Hoffmann & Silva-Júnior 2005), and 
also between dry forests and cerrado (Silva et al. 2010). This 
continuous fluctuation of species at the edges between for-
ests and savannas formations (Silva et al. 2008) suggests 
that there have been bi-directional colonization events by 
forest and savanna species throughout evolutionary his-
tory (Forni-Martins & Martins 2000). These fluctuations 

are gradual and continuous, and in the ecological time 
frame, represent the occasional occurrence of species from 
a certain formation in another, to which the species is less 
tolerant. It is thus often difficult to determine a species 
main habitat.

Despite its biological importance, knowledge of biodi-
versity is often superficial (Sousa-Baena et al. 2014), which 
leads conservation policies to be guided by incomplete 
biological information, as much from a taxonomic (Lin-
nean shortfall) as from a biogeographical point of view 
(Wallacean shortfall) (Lomolino et al. 2006). In a general 
way, sampling efforts are biased towards certain taxonomic 
groups and regions that are close to research centres, while 
little or no effort is made to study other regions (Sousa-
Baena et al. 2014). Even considering the same taxonomic 
group, such as plants, there are big differences in sampling 
effort between trees, and herbs or shrubs (Amaral 2015). 
To improve the biological knowledge currently available, 
it is necessary to optimize sampling efforts, due to a lack 
of financial and human resources. 

In spite of the inventories available for the woody 
species in the Cerrado, information gaps still remain 
(Sousa-Baena et al. 2014). Information obtained from 
these regions can be extremely valuable in understanding 
historical and biological processes, since they contribute 
greatly to the biome’s heterogeneity and present an intense 
interchange of species between neighbouring biomes (Silva 
& Bates 2002). 

We aimed to increase the biological knowledge of the 
Cerrado tree species by compiling and synthesizing flo-
ristic and phytosociological studies, after more than ten 
years since the last compilation. Moreover, we provided 
new information about the number of species and their 
geographical distributions across the Brazilian biomes, and 
identified the main information gaps within this group.

Materials and methods

Study area

The Cerrado is a large biome in Brazil that spans over 
more than 2,000,000 Km2 (IBGE 2004), an area equivalent 
to the size of Portugal, Spain, France, The Netherlands, 
Belgium, Luxembourg, Italy, Germany, Switzerland, and 
the Czech Republic, all combined. It occupies the central 
portion of Brazil, with additional enclaves in the Amazon, 
Caatinga, and Atlantic Forest. It is composed of three types 
of formations, based on structural aspects of the vegeta-
tion: grassland, savanna, and forest (Eiten 1972; Ribeiro 
& Walter 2008). The cerrado lato sensu encompasses a 
gradient of savanna-like formations ranging from open 
grasslands to the cerradão (Ribeiro & Walter 2008). Despite 
having aspects of a forest, the cerradão is floristically simi-
lar to the savannas (Ribeiro & Walter 2008). Our analyses 
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were focused in localities occupied by the cerrado lato sensu 
(Ribeiro & Walter 2008), which are henceforth mentioned 
simply as the cerrado (lower case), throughout the range of 
the biome, including enclaves within other biomes.

Data compilation and sampling

We performed a search for floristic and phytosociologi-
cal studies of cerrado woody species in the CAPES Scien-
tific Journals (a Brazilian system for searches in indexed 
journals), Web of Science, and the CAPES Thesis and Dis-
sertations database from several Universities, with many 
keyword combinations in Portuguese, as well as with the 
corresponding terms in English: cerrado, savanna, floris-
tic, phytosociology, phenology, trees, woody, vegetation, 
and inventory. Moreover, we used the compilation done 
by Ratter et al. (2011) as a starting point and the forest 
inventory of the state of Tocantins (Haidar et al. 2013), 
together with unpublished studies. 

In order to fill the information gaps in the Cerrado, we 
conducted systematic inventories in Bahia, Maranhão, and 
Mato Grosso States, following the manual on permanent 
plots for the Cerrado and Pantanal (Felfili et al. 2005a), and 
using an adaptation of the “quick survey“ method (Ratter 
& Dargie 1992; Walter & Guarino 2006) which consists of 
walking along a transect in the sampling area, while register-
ing all woody species present during 15-minute intervals, 
until there were no new species found in a whole interval. 
Walter & Guarino (2006) adopted five-minute intervals and 
concluded that 40 minutes would suffice to include a great 
number of species and proved to be just as efficient as the 
plot method for recording species. The maximum distance 
covered by the authors was 831 m. To assure sampling suc-
cess, the quick survey was adapted for long distances, using 
a path length of 1,000 m in each transect.

Database characterization

The taxonomy and nomenclature of the species were up 
to date according to the APG III in Flora do Brasil Species 
List database (http://floradobrasil.jbrj.gov.br/), where we 
also obtained information on life-forms. This was a crucial 
stage in compiling the data, since our database was built 
using data obtained from different types of methods and 
sampling criteria. Only those species that were indicated as 
“trees” were considered, such that several species included 
previously by Ratter et al. (2003) in floristic surveys were 
not listed in our study. Unidentified species were also 
excluded from the database. 

To determine the biome or biomes in which a species 
predominantly occurred, we used the geographic coordi-
nates presented in herbariums, obtained on the Species-
Link website (http://splink.cria.org.br) for each species in 
our database, after a careful filtering of the records. At the 
end of the compilation, we generated a database with ap-

proximately 300,000 georeferenced records. These points 
were overlaid on a grid consisting of 1,000,000 hectares 
of hexagonal cells, which were in turn classified according 
to the biome where they were located, according to IBGE 
(2004). For each species, we calculated the proportion of 
hexagons present in each biome, disregarding the biomes 
with less than 20% of species occurrence, what we con-
sidered a safe error margin to not include species with 
marginal occurrence, or eventual unnoticed mistakes in 
the herbarium database. We compared the TCS with spe-
cies restricted to the Cerrado biome based on the Flora do 
Brasil Species List, in order to arrive at a more conservative 
definition of Cerrado endemic species. To examine the 
locations in which most shared species occurred, we built a 
map of the observed richness of these species. To identify 
sampling gaps and direct future studies, we built a map 
with the number of studies per hexagon. We have chosen 
not to use the Flora do Brasil Species List distributional 
data as a starting point, since there are still many gaps of 
species occurrence. We understand that large amount of 
work takes time to be concluded, despite the great effort 
that have been done by Flora do Brasil group and by the 
taxonomic experts. All mapping and spatial analyses were 
performed in ArcGIS 10 (ESRI 2011).

Results

We compiled 167 studies (Tab. S1 in supplementary 
material), from 625 localities, where we identified 907 tree 
species (Tab. S2 in supplementary material), distributed in 
298 genera and 76 families. The most representative fami-
lies in terms of species number were Fabaceae (n = 144), 
Myrtaceae (n = 84), Melastomataceae (n = 46), Lauracea 
(n = 39), and Rubiaceae (n = 37). The families with greater 
numbers of genera were Fabaceae (n = 58) and Rubiaceae 
(n = 23). Families with only one genus were also common 
(30 families). In terms of overall frequency, the families 
Fabaceae, Vochysiaceae, Malpiguiaceae, Bignoniaceae, 
Apocynaceae, Myrtaceae, Rubiaceae, and Annonaceae 
were present on more than 80% of the localities, in this 
order of importance. 

The richest genera, in terms of species numbers, were 
Miconia (n = 27), Myrcia (n = 23), Eugenia (n = 22), and 
Byrsonima (n = 19). One hundred and fifty genera were 
represented by a single species. Out of the 907-recorded 
species, 249 were represented by a single record in our 
database, and only 154 occurred in more than 10% of 
the localities. The most frequent species, which occurred 
in 65 to 85% of the localities, were Qualea grandiflora, 
Q. parvifolia, Bowdichia virgilioides, Hymenaea stigonocarpa, 
Connarus suberosus, Byrsonima coccolobifolia, Dimorphandra 
mollis, and Handroanthus ochraceus. We found one hundred 
dominant species (Tab. S2 in supplementary material) that 
are those present in at least 20% of the sites (Bridgewater 
et al. 2004).
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The number of tree species recorded per survey varied 
from five to 158 (60 ± 25), and the number of TCS ranged 
between 0 and 60 (24 ± 12) in each locality. The mean num-
ber of families recorded per locality was 28 (±8), while the 
lowest number recorded was four, and the highest number 
was 52 families in a locality in the state of Tocantins (Fig. 1). 
The most peripheral hexagons from the biome’s centroid 
presented a higher cumulative number of species, and the 
third distance class from the centroid presented the lowest 
cumulative richness (Fig. 2).

Regarding the shared species between the Cerrado 
and the neighbouring biomes, 15% were wide-ranging 

species, occurring often in more than two biomes. Most 
Cerrado species were shared with the Atlantic Forest 
(44%), followed by the Amazon (15%), the Caatinga 
(9%), and the Pantanal (1%). The proportion of TCS 
was 16%. When we examined the species’ distributions 
according to the Flora do Brasil Species List database, 
only 47 (5% from all species) were considered exclusive 
to the Cerrado. The estimated total richness for the cer-
rado was between 1,000 and 1,308 tree species (Tab. 1). 
Most hexagons that lacked samples were located in the 
ecotonal regions between the Cerrado and the adjacent 
biomes (Fig. 3).

Figure 1. Frequency, minimum, maximum, average, and standard deviation of (A) species, (B) families, and (C) Typical Cerrado Species in the sites of inventories 
and rapid surveys in cerrado lato sensu in Cerrado biome, Brazil. Please see the PDF version for color reference.

Figure 2. (A) Four distance classes to the Cerrado biome centroid. (B) Rarefaction curves of each distance class. The far distances have high cumulative richness. 
Please see the PDF version for color reference.
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Table 1. Tree species richness estimated for cerrado lato sensu, using four algorithms. The observed richness was obtained from 625 floristic inventories and 
rapid surveys in the Cerrado biome and disjunct cerrado areas in other biomes.

   Observed 
richness Chao I Jackknife1 Jackknife2 Bootstrap Minimum Maximum

Total 909 1223±53 1159±32 1308 1019±19 1000 1308

Figure 3. Number of floristic surveys per 1,000,000 ha hexagon in cerrado lato sensu inside Cerrado biome.

Discussion

The highest absolute richness values were observed 
in the central localities of the Cerrado, which suggests a 
pattern influenced by the mid-domain effect (Colwell & 
Hurtt 1994), where the overlap of species’ distributions 
results in a high number of species in the central portion 
of the Cerrado. This pattern has also been recorded for 
other taxonomic groups, such as for amphibians, reptiles, 
birds, and mammals (Diniz-Filho et al. 2009). However, in 
the transition zones between biomes, there is great oppor-
tunity for the appearance of species from other biomes, 
that produces a high beta diversity in ecotones, as was 
observed between the Caatinga and the Cerrado (Castro 

et al. 1998). These results are extremely important to 
direct conservation decisions and new biological surveys. 
These transition zones deserve renewed attention in the 
face of climate change (Allen & Breshears 1998; Lafleur 
et al. 2010). Species from these zones might possess high 
physiological plasticity, and further investigative efforts 
in this regard might uncover important information to 
support biodiversity conservation actions. On the other 
hand, different edaphic conditions can impose a barrier 
for species dispersal under climate change events (Lafleur 
et al. 2010). Even though they present low local richness, 
ecotonal regions are an integral part of the Cerrado’s biota. 
These zones, however, have undergone fewer studies per 
hexagon, and many times are not sampled at all. 
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The locality with the highest richness presented 158 
species, which is a high number in comparison to other 
areas, where it is rare to observe more than 120 species 
in a single locality (Ratter & Dargie 1992). This number 
was recorded in a few sampling occasions while conducting 
1-hectare sampling (Oliveira-Filho & Ratter 2002; Ratter 
et al. 2011; Haidar et al. 2013) or floristic surveys (Batalha 
& Martins 2007; Ratter et al. 2011). The high turnover of 
species among localities has been recorded several times in 
the Cerrado (Felfili et al. 1994; 2001; 2004; 2005b; Felfili 
& Felfili 2001; Oliveira-Filho & Ratter 2002; Bridgewater 
et al. 2004; Felfili & Silva-Júnior 2005), and in present 
study it was no different, since only 154 species occurred 
in more than 10% of the localities. The 249 species with 
single records represent an important portion of the 
known richness of the biome. However, the majority of 
these species were distributed predominantly in other 
biomes, with marginal occurrence in the northern regions 
of the Cerrado, as described previously for the cerrados of 
Piauí and Maranhão states (Heringer et al. 1977). 

In a study of 376 localities, Bridgewater et al. (2004) 
observed 951 tree and woody shrub species. The present 
study used the same database as a starting point, despite 
keeping only the tree species, which corresponded to 744 
species from the original study by Bridgewater et al. (2004). 
After compiling data from other studies, we added 139 
tree species to this database, while still foreseeing a need 
to add at least another 95 species, according to the most 
conservative richness estimator. 

The ratio between the known tree and shrub species in 
a cerrado locality is approximately 1:3 (Batalha & Martins 
2007). In the savannas of Belize, in Central America, the 
proportion of non-trees in the vascular flora is 87% (Good-
win et al. 2013). Thus, in the Cerrado this ration maybe 
similar. In order to fill this information gap, we suggest the 
inclusion of species with smaller diameters in systematic 
inventories and surveys. The manual on permanent plots 
for the Cerrado (Felfili et al. 2005a) has been guiding phy-
tosociological studies and inventories in the biome, with a 
focus on tree species. Even in regeneration sub-plots, only 
small tree species are included at best. The inclusion of a 
team of experts in herbs and shrubby species in inventories 
would represent a great advantage in allowing better un-
derstanding of the Cerrado’s biodiversity; even more when 
considering that only 16% of the tree species recorded for 
the cerrado lato sensu are TCS, which are mainly found in 
the central portion of the biome (Fig. 4A). A far greater 
proportion of species is recorded for the shrub stratum 
(Mendonça et al. 2008). Moreover, several tree-like species 
found in a few localities do not grow higher than the shrub 
stratum in others (Ferri & Coutinho 1958).

High rates of endemism and great threats to biodiver-
sity are two criteria used in the definition of biodiversity 
hotspots (Myers et al. 2000). This status is extremely 
valuable to the Cerrado, where deforestation rates have 

reached alarming levels in the last few decades (Klink & 
Machado 2005; IBAMA 2009; 2011). However, we found 
only 5% were endemic species when combining the TCS 
status and available information regarding distribution 
in the Flora do Brasil Species List database. Another 71 
tree species are considered endemic to the Cerrado in the 
Flora do Brasil Species List. Some of these species were 
not present in our database. Others are widely found in 
other biomes, according to the records obtained from the 
SpeciesLink repository, which led us to disregard them as 
endemic. In order to understand the pattern of biodiversity 
distribution in the Cerrado, new studies covering shrubby 
and herbaceous species are extremely important, since 
these strata must contain a majority of the 44% endemism 
estimated for the Cerrado’s plants (Myers et al. 2000). 

The largest number of shared species between the Cer-
rado and the Caatinga are located in the transition zone 
between the two biomes (Fig. 4B). Thus, in some cases, it is 
not correct to affirm that these are accessory species, since 
they are equally important to the floristic composition of 
both biomes. The region with a higher presence of these 
species is the northern part of the Espinhaço mountain 
range, which is a region with several cerrado enclaves 
within the Caatinga. The term “accessory species” used by 
Rizzini (1963) and by Heringer et al. (1977) is artificial in 
ecological terms, since we don’t know the species’ origin. 
Besides, a species occurring in an area belongs to the local 
biota of that area (Castro et al. 1999).

Shared species between the Cerrado and the Atlantic 
Forest are located mainly in the Cerrado region of the state 
of São Paulo, in the southern portion of the Espinhaço 
range, and between these two regions (Fig. 4C). The cer-
rado vegetation in São Paulo state is part of the Southern 
Biogeographical Region, which is greatly influenced by 
the Atlantic Forest (Françoso 2014). In the predominantly 
high altitude field formations of the Espinhaço mountain 
range, vegetation is subjected to very different climatic 
conditions from those found in the ombrophilous forests 
below. Several of these high altitude fields border the 
Cerrado biome, and because the altitude defines similar 
climatic conditions between the two regions, a high num-
ber of species common to both of them is to be expected. 
In this way, we once again observe that shared species are 
equally important to both biomes. 

The proportion of species shared with the Atlantic For-
est is three times higher than the proportion shared with 
the Amazon, in spite of the fact that the longest border 
between these biomes is found between the Cerrado and 
the Amazon. This same pattern has been described by 
Rizzini (1963) and by Heringer et al. (1977), who have 
quantified the number of genera found in other Brazilian 
biomes. They found a higher proportion of genera shared 
with the Atlantic Forest (80%) than with the Amazon 
(77%) (Heringer et al. 1977). Nevertheless, new surveys 
of information gaps in the Amazon (Sousa-Baena et al. 
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2014) can certainly contribute to changes in that propor-
tion. Also, considering the low sampling effort in the 
Amazon, we could not identify a distribution pattern for 
the shared species richness between the Cerrado and the 
Amazon (Fig. 4D). 

When comparing the present study with previous 
ones regarding the number of cerrado families (Rizzini 
1963; Heringer et al. 1977; Castro et al. 1999; Bridgewater 
et al. 2004), including local studies (Batalha & Martins 
2007), the same families appear to be the most numer-
ous, but not necessarily in the exact same order. The 

most numerous genera presented here (Miconia, Myrcia, 
Eugenia and Byrsonima) displayed a great variation in 
number of species when compared to the compilation by 
Heringer et al. (1977), in which Byrsonima was the richest 
genus (n = 22), followed by Myrcia (n = 18), Kielmeyera 
(n = 16), Miconia (n = 15) and Annona (n = 11). Differences 
are even greater when compared to the data presented by 
Rizzini (1963), in which the most representative genera 
were Miconia and Bombax (n = 11), Byrsonima (n = 10), 
Annona and Aspidosperma (n = 9), and Cassia, Myrcia and 
Qualea (n = 8).

Figure 4. Number of species by 1,000,000 ha hexagon for (A) Typical Cerrado Species, species shared between the Cerrado and (B) Caatinga, (C) Atlantic Forest, 
and (D) Amazon Forest. The pie charts indicate the proportion of shared species between the Cerrado and the specific biome in 625 floristic surveys in cerrado 
lato sensu. The widely distributed species correspond to 15% of all 907 tree species, and only one per cent of the species are shared by the Cerrado and Pantanal. 
Please see the PDF version for color reference.
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Considering all of the species found in the cerrado, the 
Vochysiaceae family does not have the highest number 
of species. However, when considering only the TCS, it is 
the second family in number of species, as was observed 
by Rizzini (1963). Moreover, this family is one of the 
most frequent in the Cerrado, due to the wide-ranging 
species Qualea parviflora, Q. grandiflora, and Q. multiflora 
(Oliveira-Filho & Ratter 2002). Our observations were no 
different, and we also certified that these species are some 
of the most frequent. 

When comparing the ecological parameters of cer-
rado stricto sensu in three localities, Ferri & Coutinho 
(1958) suggested that there is a uniformity across this 
physiognomy, due to a marked presence of wide-ranging 
species. One hundred and twenty species are considered 
characteristic to the biome (Ratter & Dargie 1992; Ratter 
et al. 1996; 2003; Bridgewater et al. 2004). Using the same 
parameters to review the dominant species in the Cer-
rado (according to Bridgewater et al. 2004), we found 20 
species less, probably due sample addition and increased 
knowledge of the Cerrado flora.

Some families presented a low number of species, and 
12 of 76 families presented only one species each. This 
feature of the cerrado vegetation is one of the reasons 
why a high rate of endemism is associated with this tree 
vegetation (Batalha & Martins 2007). However, this is not 
acceptable, since most of these families are characteristic 
of other biomes and other formations, only occasionally 
occurring in the cerrado. Families and genera with only 
one species must have relict distributions, with low diver-
sification in central Brazil, or must be a product of recent 
colonization events, as observed in some legume species 
(Simon et al. 2009; 2011).

In our study, we observed high richness (907 tree 
species) and beta diversity for the tree species in the Cer-
rado, as well as a great number of families and genera, 
many containing a single species. The Atlantic Forest has 
the greatest number of shared flora with the Cerrado. 
The number of endemic species observed was lower than 
that estimated for the Cerrado’s flora, but the highest 
proportion of endemic species is possibly found in other 
life-forms, such as herbs, lianas, shrubs, and sub-shrubs, 
and it is crucial to include these species in inventories 
and floristic surveys. In order to guide new studies and 
help supplement the knowledge of the Cerrado’s flora, 
we identified sampling gaps, located mainly in ecotonal 
regions, which are responsible for the greatest part of the 
species recorded in studies of the Cerrado.
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