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Abstract  

The family Vochysiaceae, representative for Brazilian Cerrado, does not stand out in Caatinga environments. Due to 

the lack of studies that address the behavior of species of this family in disjunct Cerrado environments, this study 

aimed to investigate structural, ecological and phenological aspects of Qualea parviflora and Callisthene fasciculata 

populations. The phytosociological and phenological surveys were carried out in a Cerrado enclave at Serra do 

Boqueirão, Lavras da Mangabeira municipality, Southern Ceará, Brazil. Twelve sampling units of 12.0 x 30 m (0.432 

ha) were plotted randomly, including all living individuals with a ground level diameter ≥ 3 cm, also measuring total 

heights. For the evaluation of phenophases, the Fournier percentage was used, allowing the estimation of intensity of 

the phenophase in each individual through a semi-quantitative interval scale of five categories (0 to 4), 0 being 

equivalent to 0%; (1) 1 to 25%; (2) 26 to 50%; (3) 51 to 75% and (4) 76 to 100%. Each sample was composed of 103 

and 78 individuals respectively in 66.6% and 91.6% of the plots, of Q. parviflora and C. fasciculata, respectively. The 

spatial distribution, measured by the Dispersion (ID) and Morisita (IM) indexes reached the values of 17.14 and 18.26 
(ID) and 1.08 and 1.16 (IM), respectively, indicating that the species have an aggregate distribution. The phenophases 
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generally correlated with all the climatic variables studied in the region such as rain and preciptation. All data and 

results presented here collaborate for future projects in the area. 

Keywords: Qualea parviflora; Callisthene fasciculata; Cerrado fragmente. 
 

Resumo  

A família Vochysiaceae, representativa do Cerrado brasileiro não se destaca em ambientes de Caatinga. Pela carência 

de trabalhos que abordem o comportamento de espécies desta família em ambientes disjuntos de Cerrado, este estudo 

objetivou investigar aspectos estruturais, ecológicos e fenológicos de populações de Qualea parviflora e Callisthene 

fasciculata. Os levantamentos fitossociológico e fenológico foram realizados em enclave de Cerrado na Serra do 

Boqueirão, Lavras da Mangabeira, Sul do Ceará. Foram plotadas 12 unidades amostrais de 12,0 x 30 m (0,432 ha), de 

forma aleatória, incluídos todos os indivíduos vivos com diâmetro ao nível do solo ≥ 3 cm, também aferidas as alturas 

totais. Para a avaliação das fenofases foi utilizado o percentual de Fournier, que permite estimar a intensidade da 
fenofase em cada indivíduo por meio de uma escala intervalar sem quantitativa de cinco categorias (0 a 4), sendo 0 

equivalente a 0%; (1) 1 a 25%; (2) 26 a 50%; (3) 51 a 75% e (4) 76 a 100%. Foram amostrados 103 e 78 indivíduos 

em 66,6% e 91,6% das parcelas, de Q. parviflora e C. fasciculata, respectivamente. A distribuição espacial, medida 

pelos índices de Dispersão (ID) e de Morisita (IM) atingiu os valores de 17,14 e 18,26 (ID) e 1,08 e 1,16 (IM), 

respectivamente, indicando que as espécies apresentam distribuição agregada. Em geral, as fenofases 

correlacionaram-se com todas as variáveis climáticas estudadas da região, tais como chuvas e precipitações. Os dados 

e resultados aqui apresentados colaboram para futuros projetos na área. 

Palavras-chave: Qualea parvilora; Callisthene fasciculata; Fragmento de Cerrado. 

 

Resumen  

La familia Vochysiaceae, representativa del Cerrado brasileño, no destaca en ambientes de Caatinga, Este estudio 
tuvo como objetivo investigar aspectos estructurales, ecológicos y fenológicos de las poblaciones de Qualea 

parviflora y Callisthene fasciculata. Se realizaron estudios fitosociológicos y fenológicos en un enclave del Cerrado 

en la Serra do Boqueirão, Lavras da Mangabeira, Sur de Ceará. Se trazaron al azar 12 unidades de muestreo de 12,0 x 

30 m (0,432 ha), incluyendo todos los individuos vivos con diámetro a nivel del suelo ≥ 3 cm, también se midieron las 

alturas totales. Para la evaluación de las fenofases se utilizó el percentil de Fournier, que permite estimar la intensidad 

de la fenofase en cada individuo a través de una escala de intervalo no cuantitativa de cinco categorías (0 a 4), siendo 

0 equivalente a 0%; (1) 1 a 25%; (2) 26 a 50%; (3) 51 a 75% y (4) 76 a 100%. Se muestrearon 103 y 78 individuos en 

el 66,6% y 91,6% de las parcelas, de Q. parviflora y C. fasciculata, respectivamente. La distribución espacial, medida 

por el Índice de Dispersión (ID) y el Índice de Morisita (IM), alcanzó valores de 17,14 y 18,26 (ID) y 1,08 y 1,16 

(IM), respectivamente, indicando que la especie presenta una distribución agregada. En general, las fenofases se 

correlacionaron con todas las variables climáticas estudiadas en la región. Los datos y resultados presentados aquí 

contribuyen a futuros proyectos en la zona. 
Palabras clave: Qualea parvilora; Callisthene fasciculata; Fragmento de Cerrado. 

 

1. Introduction 

Studies referring to the phenology of native plants from the Cerrado (Brazilian Savana) are scarce and can be 

promising for a rational and sustainable use of their potential (Almeida et al. 2014). Phenology refers to the definition of 

phenophases on a time scale (Biondi et al. 2007), generating data on the sprouting, flowering, fruiting and seed dispersal and 

proposing hypotheses on the vegetative and reproductive patterns of the species. 

Vochysiaceae A.St.-Hil. is a small Angiosperm family in the order Myrtales, comprising eight genera and about 240 

species, being represented in Brazil by six genera and about 160 species (Shimizu, 2016). Currently the species are classified 

into two tribes: Erismae Dumort. and Vochysieae Dumort. (Azevedo et al. 2015). It is a predominantly tropical family, with 

90% of its species located in South and Central America (Negrelle et al. 2007). According to Souza and Lorenzi (2008), it 

occurs in Brazil as one of the main families of the Cerrado biome, being also found in other biomes such as Atlantic Forest and 

Amazon. 

Qualea parviflora Mart., also known as “pau-terra-da-flor-miúda” or “pau-terra-mirim”, is a plant considered semi 

deciduous or deciduous. Its flowers have purplish color, dehiscent dry fruit and its seeds are dispersed by the wind (Paula & 

Alves, 1997). It is found in high density in Cerrado and Cerrado fields in the following Brazilian states: Bahia, Minas Gerais, 

Mato Grosso do Sul, Goias, Federal District and São Paulo (Lorenzi, 2008). Its adaptation to Cerrado soils is related to the 
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ability to accumulate aluminum in its tissues (Haridasan, 1982; Ferreira et al. 2017). The wood is light, soft and not much 

durable and is used for production of charcoal, boxes, toys and canoes; the bark is rich in tannin, hence its antiseptic property; 

leaf tea is indicated against heartburn and its fruits can be used in craftsmanship (Pott & Pott, 1994). 

Callisthene fasciculata Mart., is a tree that varies in height between 7-18 m, and is popularly known as “carvão-

branco”, “carvoeiro”, “itapicuru” and “capitão-do-campo” (Oliveira et al. 2015). It is widely distributed in most states of Brazil 

abundant in the Cerrado biome and in the transition between Cerrado and broad-leaved semi-deciduous forest in formation 

areas. The species has ornamental potential for urban arborization, especially when it is in bloom. Its wood has economic value 

and is used for external structures, such as fence posts, bridge beams and light poles; moreover, it is used for firewood and 

energy generation (coal) (Lorenzi, 2008). According to Guarim-Neto (2006), the decoction of stem bark of this species is 

traditionally used by the inhabitants of the Pantanal as a medicine, being indicated for symptoms related to hepatitis, jaundice 

and anemia. 

               Enclaves are landscapes that show different configurations in comparison to their surroundings, resulting from their 

own dynamics, arising from natural factors, especially biogeographic, over geological time (Freire, 2007). In the Brazilian 

Northeast, the existence of Cerrado patches is attributed, mainly, to altitude, forming fragments resulting from the association 

with edaphic factors (Santos et al. 2014; Bezerra et al. 2020). 

Cerrado spots occurring in Ceará state are associated with coastal plateaus, in the municipalities of Granja, Fortaleza, 

Cascavel, Caucaia and Horizonte, the Ibiapaba Plateau, small sedimentary reliefs located in the southern area of the state, in 

the municipalities of Lavras de Mangabeira, Aurora, Granjeiro, Várzea Alegre, Farias Brito, Cedro, Jucás and on the Chapada 

do Araripe (Moro et al. 2015). The Cerrado is Brazil's second largest biome, and is also considered a "hotspot" for the 

conservation of global biodiversity due to the high concentration of endemic species. (Serpa et al. 2020) 

In this sense, this study aimed to analyze the spatial distribution and to identify the diametric and height structures of 

individuals from populations of Q. parviflora and C. fasciculata and also to know, evaluate and describe the phenological 

cycle of the two species occurring in a Cerrado fragment in middle of crystalline Caatinga, municipality of Lavras da 

Mangabeira, southern Ceará state, being the first study involving typical species of Cerrado in Caatinga core area. It is then 

expected to afford management actions and improve the understanding of the ecological behavior of these species in disjoint 

environments. 

 

2. Methodology 

2.1 Area of Study 

Serra do Boqueirão is located in the municipality of Lavras da Mangabeira, (6º72'24” S and 38º97'73” W) (Figure 1), 

with elevations ranging from 252 to 401m. This municipality is located in the semiarid region of Northeastern Brazil, in the 

homonymous microregion and in the mesoregion of the Mid-Southern Ceará (Ibge, 2010). The area of study is located near the 

Lavras da Mangabeira sedimentary basin, a set of three small basins with an area of circa 60.27 km2, and is inserted in private 

property, being remarkably preserved (without the use of agriculture). The climate is warm semi-arid tropical, with two well-

defined seasons dry winter and wet summer, (Aw) according to Köppen classification, despite the transitory character with the 

semi-arid climate of Northeastern Brazil (BSh).The average rainfall in the municipality is 930.0mm (Funceme, 2019), with 

precipitation concentrated from January to April, with an average annual temperature of 26.8° C (Inpe, 2019). 
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Figure 1. Location of the Cerrado fragment in the middle of the Caatinga do Cristalino, Serra do Boqueirão, Lavras da 

Mangabeira, Ceará State.  

 

Source: Moura et al. (2020). 

 

The region is severely faulted, lines going in West-East direction, converging to the line of municipalities of Patos in 

Paraíba state, Brazil. The area under study is located between municipalities of Várzea Alegre, Granjeiro and Cuncas faults. 

The relief consists of surfaces dissected into structural crystals with elongated dales and interfluvia. The interfluvia already in 

an advanced process of dissection keep narrow horizontal surfaces, presenting in their slopes, parallel grooves that usually 

accompany the fractures (Figueiredo & Fernandes, 1987). 

 

2.2 Phytosociology evaluation 

The phytosociological survey was performed using the plot method, developed by Mueller-Dumbois and Ellenberg 

(1974). Twelve sampling units of 12.0 x 30 m (0.432 ha) were established, randomly distributed in the area. In each plot, all 

living individuals of Qualea parviflora and Callisthene fasciculata were counted, with a diameter at ground level (DNS) equal 

to or greater than 3 cm, using a gap dendrometer, in addition to measuring the total height with a graduated telescopic pole. 

Therefore, each unit of the population is equally likely to form part of the sample, resulting in a highly representative 

sampling (Matteucci; Colma, 1982). The sample intensity was calculated considering an error limit of up to 20%, at a 

probability level of 10% for the variable AD (absolute density). The standard error, in percentage, was used to infer about the 

sampling precision, as suggested by Felfili and Rezende (2003). 

The phytosociological analysis was performed using Fitopac 2.1.2 software (Shepherd, 2010), which allowed the 

analysis of the usual parameters (Density, frequency, dominance and importance value). Histograms of individuals distribution 

by height classes with an interval of 3 m, and by diameter classes, with an interval of 5 cm, were calculated by Liocourt 

quotient “q” by dividing the number of individuals in a diametric class by number of individuals in the previous class.  

To analyze the individuals spatial distribution in the populations, two indices were used: I- variance/average ratio or 

dispersion index (DI) (Perry & Mead, 1979), calculated according to equation 1: 
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      (1) 

Where: s2: sample variance and m: sample mean. This index is based on the sample variance/average ratio through the 

hypotheses of the Poisson model (Martins, 2008). II- Morisita Index (MI) (Morisita, 1959), calculated by equation 2: 

(2) 

Where: q = number of plots; x = number of individuals in the i-th parcel; T = total number of individuals sampled. 

 

For DI and MI, values equal to 1 point to random spatial distribution. Values less than 1 indicate uniform disposition 

and values greater than 1 indicate an aggregate arrangement. To analyze the randomness pattern of the samples, the chi-square 

test (χ2) was used according to equation 3: 

(3) 

Where: the variables are the same as those defined for the MI equation.  

 

If the DI and MI values differ statistically from 1, the chi-square value should be less than the critical values of the 

distribution at the 5% probability level (Brower & Zar, 1984). 

 

2.3 Phenology evaluation 

To collect the phenological data, 10 adult individuals of each species were used, randomly marked, with aluminum 

plates numbered sequentially and georeferenced using GPS. Observations were determined monthly from February 2018 to 

February 2020, in order to obtain two years of observation. The following reproductive phenophases were recorded: bud, open 

flower, immature and ripe fruit and the vegetative phenophases were: budding, young, adult and senescent leaf, according to 

proposed by Morellato et al. (1989). 

The climatic data of the study area were obtained by Instituto de Nacional Meteorologia or Fundação Cearense de 

Meteorologia e Recursos Hídricos - FUNCEME. 

For the evaluation of phenophases, the Fournier percentage was used, which allows estimating the intensity of 

phenophase in each individual according to a semi-quantitative interval scale of five categories, being: 0 – equivalent to 0%; 1 

–  1 to 25%; 2 – 26 to 50%; 3 – 51 to 75% and 4 –  76 to 100%. Each month, the intensity values obtained for all individuals of 

each species were added and divided by the maximum possible value (number of individuals times four). The value obtained, 

which corresponds to a proportion, was then multiplied by 100, to transform it into a percentage value. The synchrony between 

individuals in the population was assessed using the presence/absence method, which indicates the percentage of individuals in 

the population that is manifesting a certain phenological event. An asynchronous phenological event was considered when < 

20% of individuals in the population were presenting the phenophase; little synchronic with 20-60% of individuals and very 

synchronic with > 60% individuals, according to Bencke and Morellato (2002). 

 

http://dx.doi.org/10.33448/rsd-v10i5.14649


Research, Society and Development, v. 10, n. 5, e8610514649, 2021 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i5.14649 
 

 

6 

3. Results and Discussion 

The inventory generated an absolute density estimate of 2,097.22 ind. ha-1 (CI=± 202.67 ind.ha-1) at 95% probability, 

with a standard error of 6.16% and basal area value (dominance) of 5.17 m² ha-1 (CI=± 6.93 m² ha-1) at 95% probability, with a 

standard error of 8.09%. 

The sample consisted of 103 individuals of Qualea parviflora and 78 of Callisthene fasciculata, present in 66.6% and 

91.6% of the parcels plotted in the area, with absolute density (AD) of 238.4 ind.ha-1 and 180.6 ind.ha-1, importance value 

index (IVI) of 38.29 and 19.42, and absolute dominance (ADo) of 1.04 m2/ha-1 and 0.66 m2/ha-1, respectively. 

The minimum heights found in the populations were, respectively, 2.5 and 3.0 m, for Q. parviflora and C. fasciculata, 

and the maximum of 15 m for both species. The average height was 5.73 m for Q. parviflora and 7.43 m for C. fasciculata. In 

the population of Q. parviflora, the greatest number of individuals is found in the 1st and 2nd height classes (2.0 - 5.0 m and 5.1 

- 8.0 m), which corresponds to 85.43% of all specimens sampled, highlighting the average vertical stratification of this 

population component. 

In the population of C. fasciculata a greater number of representatives is found in the 2nd and 3rd height classes (5.1 - 

8.0 and 8.1 - 11 m) (83.3%), inferring a greater proportional number of taller trees in comparison to the population of Q. 

parviflora. The large number of individuals in the lower height classes, as well as diameter classes, showing imbalance in the 

distribution of individuals, indicating constant potential for regeneration, that is, that the community shows fast regeneration 

(Figure 2). 

 

Figure 2. Number of individuals of two Vochysiaceae species by height classes in the Cerrado fragment in the middle of the 

Caatinga, Serra do Boqueirão, municipality of  Lavras da Mangabeira, Ceará State, Brazil. 

 

 

 

 

 

 

 

 

 

Source: The authors. 

 

The population of Q. parviflora showed Liocourt quotient values “q” ranging from q5 = 1 to q1 = 0.173, with an 

average of 0.49, showing a pattern of irregularity in the diametric distribution of individuals in this population. For C. 

fasciculata, a similar imbalance is observed, with a peak ratio q3 = 0.33 and variation up to q1 = 0.21 with an average of 0.257 

in the population. This indicates the existence of imbalance or destabilization, since as there is no gradual decrease in the 

sequential classes, despite the existence of a large number of stock individuals (Table 1), indicating gain in the competitiveness 

of both species with over the of time in the community, as the number of young individuals has not decreased. 
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Table 1. Diametric distribution of two Vochysiaceae species and respective values of Liocourt's "q" coefficient on a fragment 

of Cerrado in the middle of Caatinga, Serra do Boqueirão, municipality of Lavras da Mangabeira, Ceará state, Brazil. 

 

 

Diameter classes  

Number of Individuals “q” value 

Q. parviflora C. fasciculata Q. parviflora C. fasciculata 

3-8 cm 72 61   

8.1-13cm 23 13 0.319 0.213 

13.1-18cm 4 3 0.173 0.23 

18.1-23cm 2 1 0.5 0.333 

23.1-28cm 1 0 0.5 - 

28.1-33cm 1 0 1 - 

> 33.1cm 0 0 - - 

Source: The authors. 

 

The average diameter value for Q. parviflora was 6.5 cm and for C. fasciculata it was 6.53 cm. The maximum and 

minimum values of diameter were 28.1 cm and 3 cm, for Q. parviflora and 18.1 cm and 3.5 cm for C. fasciculata. There were 

no representatives in all diametric classes in both populations. The large number of individuals in the first diameter classes in 

both populations (Figure 3), although the pattern of occurrence in the diametric structure indicates a trend of unbalanced 

distribution, may be explained by the existence of interventions in the natural succession process. The pattern of diametric 

distribution in the shaped as a "reverse-J" shown in this study is indicative of a positive balance between recruitment and 

mortality of individuals, which is characteristic of self-regenerating populations, as this pattern occurs when there is 

replacement of smaller individuals by adults in the population. However, considering the seven diameter classes established, 

the unbalanced distribution in both populations indicates that such species do not have a good balance between mortality and 

growth. 

 

Figure 3. Diametric distribution of two Vochysiaceae species with respective R² coefficients of determination and F values for 

the populations of the Cerrado fragment in the middle of the Caatinga in Serra do Boqueirão, municipality of Lavras da 

Mangabeira, South Ceará state, Brazil. 

 

 

 

 

 

 

 

 

Source: The authors. 

 

Using the Morisita index (IM) we found that the pattern of spatial distribution of both populations in the area was   

aggregate type, with respective values of 1.08 and 1.16 for Q. parviflora and C. fasciculata respectively. 
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In phenology (Figure 4), the “bud” and “open flower” phases had low percentage rates in the two species over the 

time, however, during the two-year period (in the months of June and July) obtained the highest index peaks. In Q. parviflora, 

the "bud" phenophase peaked 13% and 3% in the first year observed, and 2% and 8% in the second year observed, all referring 

to the months of June and July and in C. fasciculata, from 5% and 5% in the first year, and 5% and 10% in the second year. 

The appearance of open flowers in Q. parviflora, peaked at 12% and 25% in the first year, and 15% and 5% in the second year 

of observation, also in the period of June and July. For C. fasciculata, 18% and 10% were observed in the first year and 2% 

and 8% in the second year. 

Figure 4. Percentage index of reproductive phenophase of Q. parviflora and C. fasciculata in the period observed in the 

fragment of Cerrado in the middle of the Caatinga in Serra do Boqueirão, municipality of Lavras de Mangabeira, South Ceará 

state, Brazil. 

 

 

Source: The authors. 

 

In the “ripe fruit” phase, the rates are higher. In the first year, the phenophase was present in all months in Q. 

parviflora, with peak of 38% in August, and in C. fasciculata, between June and December, with peak of 18% also in August. 

In the second year, the peak also occurred in August, with 47% and 58% respectively in Q. parviflora and C. fasciculata. 
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Regarding vegetative phenophases (Figure 5), the “budding” proved to be unsuccessful, even though it was observed 

in three months (from January to March) in both years. In Q. parviflora the percentage was relatively low, with a peak of 17% 

in February 2019 and a low rate of 3% in March 2018. In C. fasciculata, February 2018 had a peak of 10 % and in 2019 the 

month of March had the highest index, with 18%. 

Figure 5. Percentage index of vegetative phenophase of Q. parviflora and C. fasciculata in the period observed in the Cerrado 

fragment in the middle of the Caatinga in Serra do Boqueirão, municipality of Lavras de Mangabeira, South Ceará state, 

Brazil. 

 

 

Source: The authors. 

 

Young leaves were abundant in the periods observed in both species, in Q. parviflora, between the months of 

February and July 2018, in low and medium index, reaching 38% in February, in 2019 they occurred from February until 

April, with high levels of intensity, reaching 98% in April. In C. fasciculata, they occurred from February to June in 2018, with 

a peak of 63% in April, and from February to May 2019, with a peak of 83% in April.         

The "adult leaf" phenophase was the one that showed the best results in percentage in both species. In Q. parviflora 

and C. fasciculata it was obtained from February to October in the first year and from May to October in the second year, with 

both species having a 100% peak in June in the second year of the research. The months of March, April and May stood out in 

the second year, as they all had a peak of over 90% in Q. parviflora. In C. fasciculata, only May, with 40%, stands out in the 

first year of research. 

http://dx.doi.org/10.33448/rsd-v10i5.14649


Research, Society and Development, v. 10, n. 5, e8610514649, 2021 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i5.14649 
 

 

10 

The "senescent leaf" phenophase, observed in the dry season (absence of rain) in both species, was from August to 

October in 2018, and October and November in 2019, with a peak of 35% in the first year for Q. parviflora and 43% in 

November of the second for C. fasciculata. 

These values of density, as highlighted by Felfilli and Rezende (2003), corroborate for the sampling precision to be 

considered adequate and comprehensive for the estimation of quantitative variables. 

Similar results for diametric distribution and respective values of Liocourt's "q" coefficient were found by Santana 

(2009) when studying the distribution and diametric structure of Croton sonderianus in a Caatinga area at Seridó Potiguar, Rio 

Grande do Norte state. Calixto Júnior et al. (2011) also observed a pattern of irregularity in the diametric distribution of 

individuals for a population of Mimosa tenuiflora in Petrolina, Pernambuco state, as well as Fabricante and Andrade (2007), 

who found an unbalanced diametric distribution when studying the population of Cnidoscolus phyllacanthus in Juazeiro, Bahia 

state, inferring that the distribution in height classes of  species may also demonstrate the conservation status of the landscapes 

in which they occur. When the quotient "q" is not constant, as verified in this study, there is a discrepancy between recruitment 

and mortality rates, which may lead to changes in the community structure. 

According to Felfili and Silva Júnior (1988), the interpretation of diameter measurements in class frequency 

histograms may indicate possible past, natural or anthropogenic disturbances, such as logging, selective logging, fires, 

deforestation and herbivory. These events appear as interruptions in the histograms, indicating that the species' life cycle could 

not be completing (Felfili & Silva Júnior 1988; Bernasol & Lima-Ribeiro, 2010). The fluctuations in the frequency of the 

diametric classes of these two populations suggest an increase in seedling mortality in the past, evidenced by the low frequency 

of individuals in the second, third and fourth classes in relation to the immediate upper class. Such irregularity indicates 

interruption in the proportional flow of individuals that would occupy these intermediate classes today, due to the growth of 

individuals, which suggests that the populations of the two species of Vochysiaceae are susceptible to variations and 

environmental disturbances, such as those caused by the visible penetration of the Caatinga flora, combined with climatic 

changes, and the acceleration of deforestation by anthropism, which tends to diminish the Cerrado enclave, being restricted to 

the area much less extensive than that covered the region in the past, considered now as a vegetation relic. On the other hand, 

the high proportion of individuals in the first size class may be an indication that possible disturbances do not influence the 

structure of the population and that the populations are in the process of being restored in the Cerrado fragment, or that, if they 

still exist, influence negatively individuals only at the intermediate stage of development.  

Fidelis and Godoy (2003) highlighted that higher concentration of individuals in the first size classes, according to the 

“reverse-J” pattern, may also be explained by genetic potential of most species in the Cerrado, which have small individuals, 

even as adults. For Harper (1990), this pattern is observed for most species of large tropical forests with well-developed 

individuals. 

Similar evidence is also suggested by the relationship between stem circumference and plant height, in both 

populations, regarding susceptibility to variations and environmental disturbances. The higher proportion of individuals with 

high height, but with relatively thin stems, also suggests that the two species have a high capacity for regeneration in relation to 

disturbing factors, positively influencing the recruitment rate in the population. 

The presence of individuals in these same conditions was evidenced for two species of the Qualea genus (Q. 

grandiflora and Q. multiflora) by Bernasol and Lima-Ribeiro (2010), studied in the municipality of Jataí, southwestern Goiás 

state, in the area of Cerrado. The authors suggested a certain balance between the capacity for regeneration, recruitment and 

susceptibility to disturbing pressures. According to Lorenzi (2008), species of the Qualea genus regrow easily after being 

burned, for example. 
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According to Lorenzi (2008), the two species analyzed have dispersion of seeds by anemocory. For a species whose 

diaspores are dispersed by the wind, should be common for seed distribution to occur on the substrate occasionally, since there 

is no purposeful deposition of diaspores in specific microenvironments and, therefore, individuals have a random distribution. 

However, the data obtained in this study point to an aggregate spatial distribution pattern, which implies that there are other 

factors that influence the establishment of seedlings and the recruitment of specimens in certain microenvironments in this 

Cerrado fragment. Such factors can originate from natural (biotic and abiotic) and/or anthropic processes (Mueller-dombois & 

Ellenberg, 1974; Barbour et al. 1987; Bernasol & Lima-Ribeiro, 2010). 

The analyzed populations are probably being spatially structured under the influence of anthropic factors, since this 

area is fragmented and history indicates recurrence of fires (of anthropic origin, with a three-year frequency), extraction and 

use for pasture. Adult individuals often have burnt trunks with lateral regrowth. 

Among the environmental factors, the substrate (abiotic factor) is one of the most important in determining the spatial 

structure of plant populations (Kershaw, 1973; Mueller-Dombois & Ellenberg, 1974; Barbour et al. 1987). According to 

Haridasan (2005), the geographic distribution of some species in the Cerrado is directly influenced by the heterogeneity of soil 

edaphic conditions, such as: age, texture, depth, fertility and water availability. On the other hand, local heterogeneity 

influences the spatial distribution of individuals on smaller scales (populations, for example), since the establishment of plants 

occurs according to the characteristics of the substrate conducive to their development (Bernasol & Lima-Ribeiro, 2010). Thus, 

if the soil of a region presents local spots with different physical and chemical characteristics, plant populations are structured 

in the same way, thus presenting individuals aggregated in space (Barbour et al., 1987). Lemos et al. (2013) observed that Q. 

parviflora is common to environments other than Cerrado. one elevated and the other rocky in Tocantins state. 

The aggregate distribution in populations of Q. parviflora was also observed by Meireles and Luiz (1995) in the 

Cerrado s.s. in Brasília, Distrito Federal, as well as by Souza and Coimbra (2005) in the Cerrado s.s. in Caldas Novas, Goiás 

state, Bruzinga et al. (2014), observing Caryocar brasiliensis in Cerrado s.s. in Rio Preto, Minas Gerais state and Sousa e 

Cunha (2018), studying Anacardium humile in Cerrado s.s. Similar results were observed in the spatial distribution of species 

in the Caatinga: Fabricante et al. (2009) for Cenostigma pyramidale (Tul.) E.Gagn. & G.P.Lewis [Caesalpinia pyramidalis 

Tul.] in Acari, Rio Grande do Norte state and Santa Luzia, Paraíba state and Santana (2009) for Croton. sonderianus in Serra 

Negra do Norte, Rio Grande do Norte state, both in well-preserved Caatinga environments.  

The results of this study also corroborate those obtained by Calixto Júnior et al. (2011), for M. tenuiflora in Caatinga 

areas after 30 and 20 years of logging in Petrolina and Floresta, respectively, in Caatinga areas in Pernambuco state. Alves 

Junior et al. (2006), when studying a fragment of dense ombrophilous forest in Recife, Pernambuco state, identified that the 

species with the highest VI in the community tend to occur together or in small patches and corroborate the results described 

by Martins et al. (2003), who claimed that the occurrence of this fact is common in tropical forests, where more abundant 

species appear grouped or with a tendency to grouping, corroborating with Ricklefs (1996), when affirming that the grouped 

distributions may result from the social predisposition to form groups or grouped resource distributions. The aggregate spatial 

structure of these two populations corroborates the general pattern found in other works and proves to be dominant among 

plant species in the Caatinga and Cerrado, at different scales and phytophysiognomies. 

Lenza and Klink (2006) observed that several species of the cerrado have an annual and unimodal flowering pattern 

with fast and synchronous peaks. This strategy is also common among species pollinated by insects, favoring the attraction of 

pollinators and facilitating the flow of pollen and cross-pollination (Marquis, 1988). 

According to Neves (2012) the Cerrado species have their initial maturation period in March, however, their peaks are 

concentrated in the month of August. The dry season favors the drying of the pericarp in dehiscent fruits, caused mainly by the 

low humidity of the air and the increase in the speed of the winds (Batalha & Mantovani, 2000). 
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In regions with seasonal climate, as occurs in the Cerrado biome, leaf sprouting occurring in the period preceding the 

first rains may suggest as a strategy to avoid the emission of new leaves during unfavorable seasons (Van Schaik et al. 1993). 

This shows that the species remained leafless during the driest period of the year, a behavior identical to that found for 

the same species by Franco et al. (2005) in the Federal District (central Cerrado of Brazil) and by Silvério and Lenza (2010) in 

a typical Cerrado in the state of Mato Grosso, Central-Western Brazil. 

 

4. Conclusion 

The results pointed to the aggregate distribution of the two species of Vochysiaceae in the Cerrado sensu stricto 

fragment located in the middle of the crystalline Caatinga, in the semiarid region of Northeastern Brazil, being this the first 

study to focus on the occurrence and ecological behaviors of plant populations in that area. 

The grouping may be the result of the way the natural resources were distributed in the area and the structure poied to 

a process of progressive natural regeneration. 

In phenology, Qualea parviflora and Callisthene fasciculata phenophases can be influenced by climatic variables: 

precipitation, average temperature and relative moisture. The species are abundant in the cerrado spot and have similar 

characteristics to those of the central Cerrado of Brazil. 

The aggregate spatial structure corroborates the general pattern found in other studies in Caatinga and Cerrado in 

different phytophysiognomies. 
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