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Abstract 
 

Perebea tessmannii Mildbr., an unconventional food species, is widely recognized within traditional Amazonian communities 

but remains obscure in urban settings. Despite its delectable taste and potential antioxidant properties, this fruit has yet to 

undergo any form of comprehensive study, whether in terms of nutrition, chemistry, ecology, or technology. Hence, this study 

aimed to conduct a comprehensive review of the P. tessmannii species across the major virtual herbaria. The objective was to 

provide a detailed description of the plant's overall features, including seeds, fruits, habitat, and geographic distribution. 

Additionally, the study sought to establish connections with local investigations of the species in the Southwest Amazon. 

Trees of the species were mapped, and plant characteristics were measured. Fruits and seeds were also collected and studied 

for dendrometric characteristics and other variables. P. tessmannii has a record of occurrence in Brazil, Peru, Bolivia and 

Ecuador. In Brazil, it is found in Amazonas, Pará, Mato Grosso, Amapá and Acre. It can be found in terra firme environments, 

floodplains and low areas of poorly drained forests. The trees have, in a greater proportion, slightly tortuous trunks. Its fruits 

disperse by gravity, and the possibility of dispersion by animals is strongly indicated. The immature fruits are green, and when 

ripe they become reddish. They are characterized by being infructescence, covered in trichomes and emitting a striking sweet 

aroma. The moisture content of seed dispersion, measured at 39%, indicated a significant amount of water present. This high 

moisture level serves as a precursor, suggesting increased susceptibility to desiccation. 
 

Keywords: Unconventional food plant; Amazon; Fruits; Seeds 
 

Introduction 
 

Within the Americas region, studies following sustainable 

development principles are focused on the exploration of 

more efficient models for land utilization. This directs 

multidisciplinary research in favor of food sovereignty and 

ecosystem resilience in the face of the challenges of climate 

change (Harwood 2009; Altieri 2015; Astier et al. 2015). 

To promote the use of native fruits in popular food, it 

is imperative to integrate environmental, social, cultural and 

health dimensions, as well as the production and 

construction of knowledge accessible to the general public 

(Amorim et al. 2020). To comprehend the resilience of 

ecosystems in response to environmental impacts, it is 

essential, initially, to be acquainted with the species existing 

in the environment. However, numerous gaps persist 

concerning existing collections in the tropics, particularly in 

regions deemed priorities for conservation, harboring highly 

diverse and threatened flora (Breman et al. 2021). 

In the Amazonian context, the sector related to 

regional fruits lacks technologies adapted to the local reality, 

particularly for extending the shelf life of fruits and ensuring 

their proper utilization. This is of great importance because 

adding value to regional fruits offers savings opportunities 

for small and medium-sized farmers. However, there are 

gaps in information even regarding the basic components of 

well-known native fruits (Aguiar and Souza 2020). Bezerra 

and de Brito (2020) also assert that many species do not 

have uses consistent with their food potential, mainly due to 

the population's lack of knowledge. 
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Among the 27 native forest species traded by the 

Ashaninka people of the state of Acre, 11 are food species, 

and many still lack studies regarding the physiological 

classification of seeds, such as pama (Pseudolmedia laevis), 

sapota (Matisia cordata), and castanha-de-porco 

(Caryodendron amazonicum) (Rocha et al. 2021). These 

species are considered non-conventional food plants, 

and their study is very important to disseminate 

knowledge at regional and national level, in addition to 

allowing the population to expand the use of local 

diversity (Barbosa et al. 2021). 

Brazil is the country with the most diverse flora 

known (Ulloa et al. 2017), and the virtual information 

system is imperative for planning and effective actions 

geared toward the conservation and/or preservation of this 

biodiversity. Highlights include Flora and Funga do Brasil 

and the Reflora Virtual Herbarium, which distribute 

important and reliable information to all sectors of society, 

shared on various platforms worldwide, and are accessed by 

researchers from different research areas (BFG 2018). 

Despite being called basic information (Ulloa et al. 2017), 

they contribute to knowledge about the Amazon flora, 

which is still largely unknown due to low number of 

collections (Cardoso et al. 2017). 

Many plants are not prioritized for germplasm 

conservation. This often reflects limitations of knowledge 

related to their properties, use, and state of threat (Breman et 

al. 2021). As an example, the species Perebea tessmannii 

Mildbr., which belongs to the Moraceae family, occurs in 

the Amazon biome (Cardona–Peña et al. 2005). It is part of 

the animal diet (Araújo and da Silva 2000), including 

macaws, parakeets and parrots (Martinez and Ortiz 2011). 

In Brazil, it is known by various names such as “pama-mão-

de-onça”, “pama-de-cacho”, “pama-vermelha” or “paima”; 

in Equador: “paparagua”, “pataca”, “puma huazus”; in 

Bolívia: “tedhushanui”; and in Peru, it is referred to as 

“chimicua”, “chimicua-de-hoja-ancha” and “mosquete-de-

tigre” (Grandtner and Chevrette 2013). There is little 

information about the species in scientific articles, 

being cited only in Amazonian inventories (national and 

international) (Araújo and da Silva 2000; Miranda and 

Figueiredo 2001; Daly and Silveira 2008; Cerón and Reyes 

2009; Machado 2016) and in the database of virtual herbaria 

available on the internet (Forzza et al. 2015; Pace et al. 

2016; BFG 2018). There is a taxonomic study that 

examined the existing species in the genus Perebea and 

other genetically related taxons (Berg 1972). 

Numerous plants acknowledged in digital 

databases lack comprehensive information, posing 

challenges for further exploration of their 

characteristics and distribution (Ulloa et al. 2017). 

Consequently, obtaining relevant details about plant 

features, seeds, fruits, propagation, among other factors, 

becomes crucial for delineating effective conservation 

strategies. Thus, this study aimed to conduct a 

comprehensive review of the P. tessmannii species 

within prominent virtual herbaria. It seeks to describe 

the general characteristics of the plant, seeds, and fruits 

while establishing connections with on-site investigations 

of the species in the Southwest Amazon. 

 

Materials and Methods 
 

Data collection in virtual herbaria 

 

Virtual herbaria: The research on the species P. tessmannii 

was conducted on pages that have free access to virtual 

herbaria worldwide. Four different information systems 

were consulted to describe the characteristics of the species. 

They were: Global Biodiversity Information Facility 

(GBIF), which is an international network of open access to 

data about all types of life on earth; Tropicos.org; Reflora 

Virtual Herbarium; and The New York Botanical Garden 

Herbarium (NYBG). 

Data collection: The research involved the search for the 

scientific name of the species. The locations of all 

occurrences recorded for the species P. tessmannii were 

identified and all information described by the researchers 

on the identification sheets was noted. All available 

images were analyzed to verify the botanical 

characteristics of the exsiccates. Records that were 

identified as P. tessmannii, that did not have 

characteristics similar to those found in other descriptions, 

were removed from the analysis. These records also did 

not have exsiccates for checking and comparing the 

morphology of leaves, fruits, and flowers. Additionally, 

exsiccates that were duplicates and that had only one 

herbarium of origin were removed from the analysis. 

Exsiccates collected in the Southwest of the Amazon were 

also analyzed according to their morphological aspects 

and the characteristics of the plants, leaves, fruits and 

seeds of the species were described. 
 

In situ tree mapping, dendrometric and qualitative 

characterization 
 

Nineteen P. tessmannii trees were mapped in the forests 

of the Rio Liberdade Extractive Reserve (07º49’17.29”S; 

72º2’57.84”W) and the Rio Croa Sustainable 

Development Project (07º45’36.50”S; 72º34’04.18”W), in 

the municipality of Cruzeiro do Sul, State of Acre, Brazil. 

Information about the environment, dendrometric, 

qualitative and health characteristics was noted to 

compare and complement the information found on the 

websites. These individuals were mapped and visited 

starting in December 2021. In the Riozinho da Liberdade 

Extractive Reserve, the predominance is of Open 

Ombrophilous Forest, with some parts occupied by Dense 

Forests; while in the Croa Sustainable Development 

Project, Open Ombrophilous Forests are found, notably 

with the presence of palm (Moraes and Liesenfeld 2007; 

ICMBio 2020). 
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Biometric characterization, water content and 

germination of fruits and seeds 

 

Biometric characterization: Two hundred fruits and two 

hundred seeds were used for biometric characterization. 

Thus, with the aid of a precision digital caliper, information 

about the length, thickness and width of both the fruits and 

seeds was computed. Information on the wet and dry weight 

of the seeds, obtained using a precision analytical balance, 

as well as the number of seeds per fruit was also measured. 

For this data collection, only healthy fruits were used. Fruits 

that were visually damaged or deformed were replaced from 

the samples. Information on the type of fruit, dispersion 

syndrome and color of fruits and seeds were also described, 

with fruit collections occurring at different stages of 

development: initial, intermediate and final. 

Water content: To determine the water content of the 

seeds, four replications of 10 seeds were used. The seeds 

were placed in aluminum container and weighed on a 

precision scale. They were subsequently placed in an oven 

at 105 ± 3ºC for 72 h, during which time the weight 

remained constant. The formula for determining water 

content on a wet basis was used: 
 

Moisture content (%) =
Wet weight − Dry weight

Wet weight
× 100 

 
 

Germination: Germination tests were conducted in a 

germination chamber at 30ºC with constant light. The seeds 

were disinfected in 1% hypochlorite for 5 min, then placed 

in gerbox boxes containing two sheets of filter paper as 

substrate, four replications of 25 seeds were used. The seed 

coat was removed to conduct the germination tests. 
 

Statistical analysis 
 

The Shapiro-Wilk normality test and Principal Component 

Analysis (PCA) were performed for the statistical analyzes 

corresponding to the biometric characterization of seeds and 

fruits. To measure the degree of linear correlation between the 

variables, the Pearson correlation coefficients were derived. 

 

Results 
 

Virtual herbaria 

 

Virtual herbaria: The Reflora Herbário Virtual (2023) had 

12 records for the species, NYBG (2023) had 8, 

Tropicos.org (2023) has 64, and GBIF (2023) had the 

largest number of records, 193. The species P. tessmannii 

has been recorded as occurring in Peru (examined material 

NY196959), Bolivia (BG636), Ecuador (MIN911276), and 

Brazil. In Brazil, it is distributed in the states of Amazonas 

(K000947199), Pará (RB01485645), Amapá 

(UPCB00055306), Mato Grosso (K000579763), and Acre. 

In the state of Acre, it is registered in the municipalities of 

Cruzeiro do Sul (MG196503), Acrelândia (NY583600), 

Jordão (NY02736509), Manoel Urbano (NY476485), Feijó 

(RB00680628), Porto Acre (NY02688434) and Sena 

Madureira (RB01387592). This species has few collections 

of botanical material, recording around 15 samples for the 

state of Amazonas, 10 for the state of Acre and only one 

sample for Amapá, Mato Grosso and Pará. 

Characteristics of the species and environment: The 

pama-mão-de-onça is a tree found in terra firme 

environments, floodplains and low areas of poorly drained 

forests, flooded periodically or permanently (NY02688434, 

NY476485, MG196503, NY02736509, MO695). In Brazil, it 

occurs between 150 and 465 m of altitude, reaching up to 40 

m in height and 12.5 cm in diameter at breast height (DBH) 

(MO62463, RB01485645, QCNE8381, K000579763). The 

outer bark of the trunk appears brown, smooth, with thin 

shallow fissures, while the inner bark is characterized by a 

beige and fibrous texture (NY476485). Young female 

inflorescences exhibit yellow coloration, adorned with white, 

hanging flowers. Notably, green inflorescences have been 

documented in Pará, while observations from Amapá describe 

cream to reddish flowers at more mature stages (NY476485, 

RB01485645, UPCB00055306, NY02736509, 

NY02688434). The fruits display a green hue when immature, 

transitioning to a red coloration upon ripening (MO3699, 

NY02688434, NY02736509). When cut, the trunk revealed a 

latex color reminiscent of coffee with milk (MO695, 

NY476485, K000579763, MO62463). Certain exsiccates 

categorize the species as a potential food source 

(MO695, NY583600, MO3699). 

 

In situ tree mapping, dendrometric and qualitative 

characterization 

 

Characteristics of the mapped plants: All trees identified 

in this research were observed in open forest areas. Of the 

19 mapped plants, 16 were located in the floodplain, directly 

affected by the proximity of the Croa River. In certain 

points, the water table was visible during the rainy season. 

In addition, 3 other plants were identified in areas of dry 

land within the Riozinho of Liberdade Extractive Reserve. 

Latex with a color similar to coffee with milk was also 

identified in the sampled trees. It was noticed that the 

species appears to have low density wood, often with 

regrowth appearing after damage to the crown. 

Pama-mão-de-onça trees exhibited a higher 

proportion of slightly tortuous trunks (64.3%), 28.6% 

have straight trunks; and only 7.1% are tortuous. 

Additionally, sprouts occur in the crown when the 

branches are broken. All plants found had good 

characteristics in terms of crown quality (85.7%) and 

none of the plants had a malformed crown (Fig. 1). The 

mapped plants were in good health, without attack by 

pests and diseases, except for one plant, showing the 

presence of termites. The largest P. tessmannii tree, 

measuring 20 m, also had a larger circumference (112 

cm). 
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Biometric characterization, water content and 

germination of fruits and seeds 

 

Dispersal period and general characteristics: The fruit 

dispersion season occurs from December to February and 

may last, in some plants, until March. In the month of 

November, six individuals of P. tessmannii were observed 

that had fruits in the initial stage of development. Only one 

of these matrices had fruits at a more advanced stage; 

however, no plant had ripe fruits. In the other plants, fruiting 

events were not observed. The fruits disperse from the plant 

when ripe due to gravity. During the entire period, no 

leafless trees were observed. 

The immature fruits display a green color that 

transitions to red when ripe, consistent with the observations 

documented in the exsiccates (Fig. 2). They are defined by 

their infructescence, enveloped in trichomes, emitting a 

distinctive sweet aroma. Moreover, the fruits are 

exceptionally delicate, with their integrity compromised 

upon contact with the ground, impacting both collection and 

consumption. This characteristic may be associated with the 

absence of any type of commercialization in the region. The 

seeds had a moisture content of 39% and the germination 

time was 52 days. 

Biometric characterization: The fruits exhibited an average 

length of 22.43 mm, a thickness of 37.98 mm, a fresh weight 

of 19.1 g, and 17 seeds per bunch/infructescence. PCA 

concerning the biometric characterization of the fruits 

revealed that only the main component (PC 1) can account 

for 73.5% of the data variation, with thickness and wet 

weight showing the most powerful relationship between 

them. Combining PCs 1 and 2 provided insight into the 

relationship between variables, explaining a cumulative 

88.72% of the sample variation (Table 1). 

On the x-axis, the relationship between the variables 

thickness and weight of the fruits is observed; and on 

the y-axis, the length and quantity of fruits per bunch (Fig. 3). 

Thus, it was identified that fruit samples have a stronger 

relationship between thickness and weight. Therefore, 

thicker seeds generally have greater weight; however, the 

variables length and quantity of seeds per bunch also 

contribute significantly to the distribution of samples on the 

x-axis. It is observed that the length has an inverse 

relationship with the quantity of seeds per bunch/fruit, with 

a greater quantity of seeds in medium-length fruits. 

The seeds were small with an average length, width 

and thickness of 8.05 mm, 5.5 mm and 4.41 mm, 

respectively. The average wet weight per seed was 0.15 g 

and dry weight was 0.09 g. The seed coat had a whitish 

outer film and, when removed, it is light brown in color. 

When removing the seed coat, the seed has a red film that 

surrounds the internal tissues (Fig. 4). The Shapiro-Wilk test 

results indicated that the length and width variables, the wet, 

dry weight and thickness variables did not show normality 

with a P < 0.05 (Table 2). 

All variables showed a significant positive correlation, 

with the exception of the correlation between the variables 

thickness versus length and length versus width, which had 

a negligible and non-significant negative correlation. Wet 

and dry weight were highly correlated in this analysis, 

having a very strong positive correlation and a very 

small P < 0.05. The variables dry weight versus width, wet 

weight versus width, wet weight versus thickness and dry 

weight versus thickness, showed a moderate positive 

correlation. The variables dry weight versus length, width 

versus thickness and wet weight versus length have a weak 

but significant positive correlation (Table 3). The PCA also 

demonstrated that the wet weight and dry weight of the 

seeds are the descriptors that are most important in the 

distribution of variable data in PC1 and contribute 

significantly to explaining practically 53.86% of the 

relationship between the samples. PC 2 showed that length 

Table 1: Values corresponding to the PCA of the variables of the 

infructescence studied 

 
PC Ev V Acc L T W NSI 
1 2.943 73.569 73.57 0.447 0.523 0.553 0.470 
2 0.606 15.153 88.72 0.741 0.088 -0.127 -0.653 

3 0.325 8.113 96.84 0.489 -0.713 -0.133 0.484 
4 0.127 3.165 100.00 0.109 0.459 -0.812 0.343 
Description: Ev – eigenvalue; V – variance (%); Acc – accumulated variance (%); L - 

length; T- thickness (mm); W – weight (g); NSI - Number of seeds per infructescence (unit) 

 

Table 2: Values corresponding to the Shapiro-Wilk test and 

p(normal) for the variables wet and dry weight, width, thickness 

and length of P. tessmannii seeds 

 
Variables Ww L W T Dw 

Number of seeds 200 200 200 200 200 

Shapiro-Wilk 0.9545 0.9902 0.9975 0.827 0.9682 

p(normal) 5.30E-03 0.1929 0.9879 3.72E-11 0.000171 

Description: Ww - Wet weight (g); L - Length (mm); W - Width (mm); T - Thickness 

(mm); Dw - Dry weight (g) 

 

 
 

Fig. 1: Trunk and crown quality of P. tessmannii plants mapped in 

the Croa Sustainable Development Project and Riozinho da 

Liberdade Extractive Reserve 

 

 
 

Fig. 2: Fruits of P. tessmannii at different stages of development 

and maturity (1, 2); mature fruits (3, 4) 
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most explained the relationship between the samples. 

Therefore, only PC 1 and 2 can be used to understand the 

interaction between the variables, as together they explain 

76.3% of the ratio (Table 4). 

Fig. 5 shows the distribution of PC 1 (x axis) with the 

wet and dry weight, and the variables that are most related 

and PC 2 (y axis) with length and thickness corresponding 

to 22.44% of the ratio. Therefore, seeds that had a higher 

wet weight also had a higher dry weight, with these two 

variables being closer to thickness and width than to length. 

Thus, the seeds that were longer in length did not 

necessarily have greater thickness and width, assuming a 

more average length in most of the seed samples studied. 
 

Discussion 
 

The exsiccates found in Reflora and NYBG, together, are 

responsible for the vast majority of records identified for 

Brazil, thus demonstrating the importance of Brazilian sites 

(BFG 2018), which accounted for 42% of the records found 

for the species. Thus, even observing the largest number of 

records in GBIF, they are not necessarily records of different 

exsiccates. This just demonstrates that the site has access to 

many platforms that use links from these same copies. 

The geographic distribution of P. Tessmannii noted in 

this study is in accordance with the observations of 

Grandtner and Chevrette (2013) from South America and 

those of Daly and Silveira (2008) from Colombia. 

According to the analysis of this investigation, these records 

expand the distribution base of the species in Brazil, which 

was restricted only to the state of Acre and Amazonas 

(Daly and Silveira 2008; Grandtner and Chevrette 2013). 

Due to the low sampling effort in the Amazon 

(Cardoso et al. 2017), this species may also occur in other 

regions of the biome, as well as in other regions of Acre. In 

the state of Mato Grosso, despite having only a limited 

record, lacking detailed information and unavailability for 

direct access to the exsiccate in the Royal Botanic Gardens 

herbarium, this record is supported by Borges et al. (2014). 

They identify it in the Amazon region of Mato Grosso, 

specifically, in the Dense Ombrophilous Forests, thus 

suggesting a wide distribution of this species. 

The species P. tessmannii is included in a tribe of the 

Moraceae family (Olmideae), wherein the majority of 

member species are arboreal plants (rarely shrubby in the 

Perebea genus). These plants exhibit leaves and branches 

arranged in a distichous manner, and they also feature the 

presence of latex (Berg 1972). In addition to having fruits 

Table 3: Values corresponding to linear correlations between the 

studied seed variables. Below in the table you will find the 

correlation values (r) and above the p-value, respectively 

 
Variables Wet weight Length Width Thickness Dry weight 

Wet weight (g) - 0.0022916 4.06E-12 1.03E-09 9.61E-60 

Length (mm) 0.21447 - 0.52894 0.30565 9.55E-03 

Width (mm) 0.53367 -0.04478 - 7.92E-02 5.09E-15 
Thickness (mm) 0.47616 -0.072796 0.31002 - 1.67E-07 

Dry weight (g) 0.87327 0.33837 0.57532 0.45284 - 

 

 
 

Fig. 3: Principal Component (PC) Analysis of P. tessmannii fruits 

using PC 1 and PC 2  

 

 
 

Fig. 4: Whole seeds, with cracks in the outer skin, and with the 

seed coat removed (1); germinated seeds (2) and seedlings (3, 4) 

of the unconventional food species P. tessmannii 

Table 4: Values corresponding to PCA of the studied seed 

variables 

 
PC Ev V Acc Ww L W T Dw 

1 2.69 53.86 53.86 0.559 0.157 0.436 0.383 0.571 

2 1.12 22.44 76.30 0.056 0.871 -0.266 -0.376 0.162 
3 0.69 13.83 90.13 0.001 0.136 -0.645 0.750 -0.048 

4 0.38 7.65 97.78 -0.536 0.423 0.557 0.385 -0.275 

5 0.11 2.22 100.00 0.630 0.143 0.110 0.020 -0.755 
Description: Ev – eigenvalue; V – variance (%); Acc – accumulated variance (%); 

Ww - wet weight (g); L - length (mm); W - width (mm); T - thickness (mm); DW - 

dry weight (g) 

 

 
 
Fig. 5: Distribution of seed samples using component 1 and 2 of PCA 
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with food potential, due to the presence of fleshy fruit 

perianths, species in this taxonomic group, such as Castilla 

ulei Warb., popularly known as caucho, have become icons 

of the economic phase marked by latex (rubber) exploitation 

in the Amazon region. 

In the State of Acre, at least eight species popularly 

known as pãma are known, which belong to five different 

genera (Helicostylis, Naucleopsis, Perebea, Pseudolmedia, 

Sorocea), all from the Moraceae family. There are also other 

varieties of pama, which are known by the names: 

pama-amarela, pama-branca, pama-caucho, pama-de-

tamanho-médio, pama-de-trocha, pama-de-várzea, pama-

ferro, pama-pequena, pama-preta, pama-vermelha and 

pama-mão-de-onça. The last two are popular names by 

which the species P. tessmannii is known in the Acre 

Amazon region (Daly and Silveira 2008). The fruits of 

P. tessmannii are a good taxonomic character to 

differentiate this from the other pamas of the Acre Amazon, 

as they have an apparently free fruiting perianth, while the 

other species have visibly connate fruiting perianths. 

Generally, in addition to this characteristic, P. 

tessmannii can be recognized as a tree with leafy branches, 

elliptical to oblong leaves that are wider at the lower end, 

exhibiting a subcordate to deeply chordate base, and 

featuring an acuminate apex (Berg 1972). The species is of 

the evergreen type, which represents important specific 

characteristics that help predict issues related to productivity 

and forest functions (Qin et al. 2024). At reproductive stage, 

it often has its fruits on the lower side of the branches. Its fruits 

are consumed by many animals in the forest (Martinez and 

Ortiz 2011), which may indicate that the species may also has 

zoochory dispersal syndrome (Vidal and Vidal 2003) and not 

just barochory dispersal syndrome as observed in the forest 

(Oliveira 2012). Berg (1972) also comments that animals 

must have an important role in seed dispersal. However, this 

type of dispersion cannot be confirmed with on-site 

observations alone. An interesting characteristic is that the 

plant is not found in the species composition of fallow areas 

after burning and swidden agriculture in the Peruvian 

Amazon (Fujisaka et al. 2000). 

The fruit dispersion season coincides with the highest 

rainfall in the region, usually between October and April 

(Silva et al. 2021). At the time of dispersal, seed moisture 

was 39%, indicating a high-water content. Both 

characteristics are predictors of seeds with desiccation 

sensitivity (Hong and Ellis 1998; Pritchard et al. 2004). 

Visually, in freshly collected and cut seeds, it was not 

possible to identify any tissue differentiation, and the 

embryo was not found. Furthermore, it was observed that 

the time required for germination to begin is quite long. In 

this sense, it is possible that the seeds have morphological 

dormancy, in which germination does not occur 

immediately after dispersion, due to the immaturity of the 

embryo. In some cases, it may also be undifferentiated 

(Carvalho and Nakagawa 2000; Hilhorst 2007). However, 

these studies are preliminary and new tests must be carried 

out to confirm these results. 

Studies that describe the dendrometric characteristics 

of fruits and seeds are important for the recognition of the 

species in floristic surveys and its identification in seed banks 

(Araújo et al. 2004), including its importance for separating 

species of the same genus, with data relating to seeds are 

those indicated as most efficient for this separation (Cunha-

Silva et al. 2012). These data also indicate genetic variability, 

in addition to serving as parameters for the selection of 

genetically superior specimens (Barroso et al. 2016). 

The association between biometric characteristics of 

fruits and seeds, together with multivariate analyses, 

represented a crucial tool in the formation of germplasm 

banks, as well as in planning the collection and production 

of seedlings. They assist in ex situ conservation, identifying 

the variables that most contribute to the biometric 

characterization of species. Also, they are essential for 

identifying the most suitable locations for obtaining matrices, 

identifying variations that exist within and between locations 

(Bicalho et al. 2020). Biometric data also have the advantage 

of being easy to obtain and can help in conducting future 

studies on the ecology of the species covered (Cunha-Silva et 

al. 2012), especially in the Southwest Amazon where 

climatic extremes (Silva et al. 2023) can lead to unexpected 

scenarios for the region (Salla 2023).  

 

Conclusion 
 

P. tessmannii is widely distributed in the Amazon, present in 

both open and dense forests, with floodplain and terra firme 

environments. These pioneering studies were essential for 

acquiring information about this species and promoting 

urgent knowledge that may be lost in extreme climatic 

events, already documented for the Southwest Amazon. 

Such events can lead to unexpected scenarios for the region 

and the possibility of different forms of adaptability of the 

species present here. 

 

Acknowledgements 
 

The first author acknowledges the financial collaboration of 

the Postgraduate Support Programs of the University of 

Brasília and the support of the Chico Mendes Institute of 

Biodiversity (ICMBio) and the community of Riozinho da 

Liberdade Extractive Reserve. Special thanks to Gaurav 

Khurana. JMRF acknowledges the Brazilian National 

Council for Scientific and Technological 

Development (CNPq) for the research productivity 

fellowship (Process 317013/2021-1). 
 

Author Contributions 
 

ISM, JMRF and RCM guided this research through the 

planning, development, revision and conclusion stages; 

NAGE conducted the botanical characterization of the 

species and contributed to the write-up; BCM statistically 



 

Perebea tessmannii: An Unconventional Food Source / Intl J Agric Biol Vol 32, No. 6, 2024 

 567 

analyzed the data, interpreted the results, and contributed to 

the write-up; FS participated in all stages. 

 

Conflicts of Interest 
 

All authors declare no conflict of interest.  
 

Data Availability 
 

Data presented in this study will be available on a fair 

request to the corresponding author. 

 

Ethics Approval 
 

Not applicable to this paper 

 

Funding Source 
 

Postgraduate Support Programs of the University of Brasília 

and Federal University of Acre. 

 

References 
 
Aguiar JPL, FDCDA Souza (2020). Fruits of the Amazon: A window of 

opportunity. Hortic Intl J 4:45 

Altieri M (2015). Breve reseña sobre los orígenes y evolución de la 
agroecología en América Latina. Agroecology 10:7–8 

Amorim IP, JPN Silva, CJ Barbedo (2020). As sementes de Eugenia spp. 

(Myrtaceae) e seus novos conceitos sobre propagação. Hoehnea 
47:1–18 

Araújo HJB de, IG da Silva (2000). Lista de Espécies Florestais do Acre: 

Ocorrência em Iventários Florestais. Embrapa Acre, Rio Branco, 
Acre, Brazil 

Araújo EC de, AVR Mendonça, DG Barroso, KR Lamônica, RF da Silva 

(2004). Caracterização morfológica de frutos, sementes e 
plântulas de Sesbania virgata (CAV) PERS. Rev Bras 

Sementes 26:105–110 

Astier CM, Q Argueta, Q Orozco-Ramírez, SMV González, HJ Morales, 
PRW Gerritsen, M Escalona, FJ Rosado-May, J Sánchez-Escudero, 

TSS Martínez, CD Sánchez-Sánchez, BR Arzuffi, AF Castrejón, H 

Morales, PL Soto, MR Mariaca, B Ferguson, P Rosset, THM 
Ramírez, GR Jarquin, GF Moya, C González-Esquivel, M Ambrosio 

(2015). Historia de la agroecología en México. Breve reseña sobre 

los orígenes y evolución de la agroecología en América Latina. 
Agroecology 10:7–8 

Barbosa HD, A Lazzari, IC da Silva, LHM da Silva, AP Dada, ACO 

Cestário, ER Machado Filho (2021). Composição química e 
potencial antioxidante de Jaracatia spinosa e Vasconcellea 

quercifolia A. St-Hil e o uso na alimentação: Uma breve revisão. Res 

Soc Dev 10:1–6 

Barroso RF, FA da Silva, JS Nóbrega, LJS e Silva, DB Novais, VS Ferreira 

(2016). Biométria de frutos e sementes de Luetzelburgia auriculata 

(Allemão) Ducke. Rev Verde 11:155–160 
Berg CC (1972). Olmedieae Brosimeae (Moraceae). Fl Neotrop 7:1–228 

Bezerra JA, MM de Brito (2020). Potencial nutricional e antioxidantes das 

Plantas alimentícias não convencionais (PANCs) e o uso na 
alimentação: Revisão. Res Soc Dev 9:1–11 

Bicalho TF, LO Barbosa, TOM Fernandes, ER Martins, VS Kazama, SJ 
Longhi (2020). Biometric diversity of fruit and seeds of barbatimão 

[Stryphnodendron adstringens (Mart.) Coville] in northern Minas 

Gerais. Floresta 50:1239–1248 
BFG – The Brazil Flora Group (2018). Brazilian Flora 2020: Innovation and 

collaboration to meet Target 1 of the Global Strategy for Plant 

Conservation (GSPC). Rodriguésia 69:1513–1527 

Borges HBN, EA Silveira, LN Vendramin (2014). Flora Arbórea de Mato 
Grosso: Tipologias Vegetais e Suas Sspécies. Entrelinhas, Cuiabá, 

Mato Grosso, Brazil 

Breman E, D Ballesteros, E Castillo-Lorenzo, C Cockel, J Dickie, A Faruk, 
K O’donnell, CA Offord, S Pironon, S Sharrock, T Ulian (2021). 

Plant diversity conservation challenges and prospects – The 

perspective of botanic gardens and the millennium seed bank. Plants 
10:1–35 

Cardona–Peña V, A Fuentes, L Cayola (2005). Las moráceas de la región 

de Madidi, Bolivia. Ecol Bol 40:212–264 
Cardoso D, T Särkinen, S Alexander, AM Amorim, V Bittrich, M Celis, DC 

Daly, P Fiaschi, VA Funk, LL Giacomin, R Goldenberg, G Heiden, J 

Iganci, CL Kelloff, S Knapp, HC Lima, AFP Machado, RM Santos, 
R Mello-Silva, FA Michelangeli, J Mitchell, P Moonlight, PRL 

Moraes, SA Mori, TS Nunes, TD Pennington, JR Pirani, GT Prance, 

LP Queiroz, A Rapini, R Riina, CAV Rincon, N Roque, G Shimizu, 
M Sobral, JR Stehmann, WD Stevens, CM Taylor, M Trovó, CVD 

Berg, HVD Werff, PL Viana, CE Zartman, RC Forzza (2017). 

Amazon plant diversity revealed by a taxonomically verified species 

list. PNAS 114:10695–10700 

Carvalho NM de, J Nakagawa (2000). Sementes: Ciência e Tecnologia, 4th 

edn. Funep, Jaboticabal, São Paulo, Brazil 
Cerón CE, CI Reyes (2009). Mondaña, Río Ñapo – Ecuador, diversidad 

florística mediante transectos. Cinchonia 9:50–61 

Cunha-Silva GR, CM Rodrigues, S do C de Miranda (2012). Dados 
biométricos de frutos e sementes de Hymenaea courbaril var. 

stilbocarpa (Hayne) Y. T. Lee & Langenh e H. martiana Hayne. 
Biotemas 25:121–127 

Daly CD, M Silveira (2008). Primeiro Catálogo da Flora do Acre, Brasil, 

1th edn. Edufac, Rio Branco, Acre, Brazil 
Forzza RC, FLR Filardi, JP dos S Condack, MAP Accardo Filho, P 

Leitman, SHN Monteiro, VF Monteiro (2015). Herbário Virtual 

Reflora. Bioscience 4:88–94 
Fujisaka S, G Escobar, EJ Veneklaas (2000). Weedy fields and forests: 

Interactions between land use and the composition of plant 

communities in the Peruvian Amazon. Agric Ecosyst Environ 
78:175–186 

GBIF – Global Biodiversity Information Facility (2023). Examined 

material: MG196503, K000579763, MIN911276. Available at: 
https://www.gbif.org/pt/occurrence/search?q=PEREBEA%20TESS

MANNII (Accessed: 23 September 2023) 

Grandtner MM, J Chevrette (2013). Dictionary of Trees, South America: 
Nomenclature, Taxonomy and Ecology, 1th edn. Academic Press, 

London 

Harwood J (2009). Peasant friendly plant breeding and the early years of the 
green revolution in Mexico. Agric Hist Soc 83:384–410 

Hilhorst HWM (2007). Definitions and hypotheses of seed dormancy. 

In: Seed Development, Dormancy, and Germination, pp:50–71. 
Bradford K, H Nonogaki (Eds.). Blackwell Publishing, Iowa, 

USA 

Hong TD, RH Ellis (1998). Contrasting seed storage behaviour among 
different species of Meliaceae. Seed Sci Technol 26:77–95 

ICMBio – Instituto Chico Mendes da Biodiversidade (2020). Plano de 

Manejo da Reserva Extrativista Riozinho da Liberdade/AC. Cruzeiro 
do Sul, Acre, Brazil 

Machado FS (2016). Etnobotânica de espécies florestais não madeireiras em 

comunidades locais do Vale do Juruá, Acre. In: Etnobotânica e 
Botânica Econômica do Acre, pp:38–52. Siviero A, LC Ming, M 

Silveira, DC Daly (Eds.). Edufac, Rio Branco, Acre, Brazil 

Martinez G, L Ortiz (2011). Identificación de especies de plantas en el 
Tambopata Research Center, Perú. In: Ecología Alimenticia y Salud 

de Psitácidos en Madre De Dios, Peru, pp:17–28. Brightsmith DJ, 

GM Sovero, G Oláh, GV Trauco, S Hoppes, D Susanibar, LO Cam 
(Eds.). Inf. anual SERNANP, Lima, Peru  

Miranda EM de, EO Figueiredo (2001). Levantamento dos Recursos 

Florestais do Seringal São Salvador, 1th edn. EMBRAPA, Acre, 
Mâncio Lima, Acre, Brazil 

Moraes MD de, MVA Liesenfeld (2007). Relatório técnico da expedição 

botânica à região dos rios Croa e Alagoinha, município de Cruzeiro 
do Sul – Acre. UFAC/IBAMA, Rio Branco, Acre, Brazil 

https://www.gbif.org/pt/occurrence/search?q=PEREBEA%252520TESSMANNII
https://www.gbif.org/pt/occurrence/search?q=PEREBEA%252520TESSMANNII


 

Salla et al. / Intl J Agric Biol, Vol 32, No 6, 2024 

 568 

NYBG – New York Botanical Garden Herbarium (2003). Examined 

material: NY285025, NY196959, NY476485, NY583600, 

NY02736509, NY02688434. Available at: 

https://sweetgum.nybg.org/science/vh/specimen-
list/?SummaryData=Perebea+tessmannii (Accessed: 29 October 

2023) 

Oliveira O dos S (2012). Tecnologia de Sementes Florestais: Espécies 
Nativas. UFPR, Curitiba, Paraná, Brazil 

Pritchard HW, MI Daws, BJ Fletcher, CS Gaméné, HP Msanga, W Omondi 

(2004). Ecological correlates of seed desiccation tolerance in tropical 
African dryland trees. Amer J Bot 91:863–870 

Pace MC, N Tarnowsky, ED Bloch, A Weiss, C Zimmerman, BM Thiers 

(2016). An updated description of the collections and history of The 
New York Botanical Garden Herbarium (NY): 1995–2015. Brittonia 

68:317–323 

Qin Y, C Wang, T Zhou, Y Fei, Y Xu, X Qiao, M Jiang (2024). Interactions 
between leaf traits and environmental factors help explain the growth 

of evergreen and deciduous species in a subtropical forest. For Ecol 

Manage 560:1–10 

Reflora – Herbário Virtual (2023). Examined material: B100248463, 

K000947199, RB00225968, RB00680628, RB01485645, 

UPCB00055306, RB01387592. Available at: 
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublico

HV 

UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=
LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea

+tessmannii (Accessed: 11 September 2023) 

Rocha AA da, BKO de Melo, M de C Bento (2021). Resumo Técnico Sobre 
as Sementes de Espécies Florestais Nativas Disponíveis Para 

Comercialização Pelo Povo Asheninka na Terra Indígena Kampa do 

Rio Amônea, em Marechal Thaumaturgo, Acre. Edufac, Rio Branco, 
Acre, Brazil 

Salla DA (2023). Na nuvem: A Amazônia vista no futuro, 1th edn. Artêra 

Editorial, São Paulo, Brazil 
Silva SS da, F Brown, A de O Sampaio, ALC Silva, NCRS dos Santos, AC 

Lima, AM de S Aquino, PH da C Silva, JG do V Moreira, I Oliveira, 

AA Costa, FM Fearnside (2023). Amazon climate extremes: 
Increasing droughts and floods in Brazil’s state of Acre. Perspect 

Ecol Conserv 21:311–317 

Silva JR dos S, MK Taveira, AA Mesquita, ROP Serrano, JG Moreira do V 
(2021). Caracterização temporal da precipitação pluviométrica na 

cidade de Cruzeiro do Sul, Acre, Brasil. Uáquiri 3:64–75 

Tropicos.org. Missouri Botanical Garden (2023). Examined material: 
BG636, MO62463, QCNE8381, MO695, MO3699. Available at: 

https://tropicos.org/name/21300296https://tropicos.org/name/213002

96 (Accessed: 30 September 2023) 

Ulloa CU, P Acevedo-Rodríguez, S Beck, MJ Belgrano, R Bernal, PE 

Berry, L Brako, M Celis, G David, RC Forzza, SR Gradstein, O 

Hokche, B León, S León-Yánez, RE Magill, DA Neill, M Nee, PH 
Raven, H Stimmel, MT Strong, JL Villaseñor, JL Zarucchi, FO 

Zuloaga, PM Jorgensen (2017). An integrated assessment of the 

vascular plant species of the Americas. Science 358:1614–1617 
Vidal WN, MRR Vidal (2003). Botânica – Organografia, 4th edn. UFV, 

Viçosa, Minas Gerais, Brazil 

https://sweetgum.nybg.org/science/vh/specimen-list/?SummaryData=Perebea+tessmannii
https://sweetgum.nybg.org/science/vh/specimen-list/?SummaryData=Perebea+tessmannii
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublicoHV%20UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea+tessmannii
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublicoHV%20UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea+tessmannii
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublicoHV%20UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea+tessmannii
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublicoHV%20UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea+tessmannii
https://reflora.jbrj.gov.br/reflora/herbarioVirtual/ConsultaPublicoHV%20UC/BemVindoConsultaPublicaHVConsultar.do?modoConsulta=LISTAGEM&quantidadeResultado=20&nomeCientifico=perebea+tessmannii

