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ABSTRACT: This chapter presents the study about floral biology and floral visitors of 
three species of the genus Mimosa L. occurring in the Environmental Protection 
Area (EPA) Serra Branca (09º 53’ to 09º 44’ S and 38º 49’ to 38º 52’ W), in the 
municipality of Jeremoabo, state of Bahia, Brazil. Mimosa sensitiva L. var. sensitiva 
and M. quadrivalvis var. leptocarpa (DC.) Barneby are andromonoecious subshrubs, 
with inflorescences glomerular, axillary, flowers white, filaments pinkish, and 
available pollen resource for floral visitors. Mimosa arenosa (Willd.) Poir. var. 
arenosa is a monoecious shrub, with inflorescences spicate, solitary, axillary and 
terminal, flowers white, filaments white, providing nectar and pollen resources for 
floral visitors. All the three species exhibit matinal crepuscular anthesis and were 
visited by eusocial bees and wasps, as well as Coleoptera and Diptera species. The 
most frequent floral visitor species was Apis mellifera L., 1758. The studied species 
showed good potential for beekeeping, because they are frequently visited by bees, 
which collect pollen and nectar related to beehive maintenance, since the 
aforementioned resources play a fundamental role in the nutrition of these insects. 
KEYWORDS: Floral visitors, Caatinga, Apis melífera, melittophily syndrome. 
 
 
1. INTRODUCTION 

 
The Caatinga is a vegetation formation exclusively from Brazil, which has 

been recognized as one of the 37 great natural areas on the planet (AGUIAR; 
LACHER; SILVA, 2002). It is characterized by xerophyte, deciduous, thorny plant 
species, with succulent or leafless plants (ANDRADE-LIMA, 1981; QUEIROZ, 2009). 
Despite the great extension and the importance of the Caatinga for Northeast 
Brazil, ecological data from this ecosystem are scarce, and studies on the biology 
and dynamics of the species are needed (MACHADO; LOPES; SAZIMA, 2006). 

Floral biology is important to understand plant–animal interactions and, 
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mainly, plant mating systems. The interactions and mating systems are considered 
biological indicators due to their contribution to the conservation and management 
plans, as well as to understand the gene flow among populations (MACHADO; 
LOPES, 2003). 

According to the new classification of the family Leguminosae, the group is 
distributed into six subfamilies, namely Caesalpinioideae DC., Cercidoideae LPWG, 
Detarioideae Burmeist., Dialioideae LPWG, Duparquetioideae LPWG and 
Papilionoideae DC. The traditionally recognised subfamily Mimosoideae is a distinct 
clade nested within the recircumscribed Caesalpinioideae and is referred to 
informally as the Mimosoid clade (LPWG, 2017). 

Leguminosae is one of the most representative families in the Caatinga, 
including 616 species (FLORA DO BRASIL, 2018). Species of the Mimosoid clade 
are more common in rain forests, dry savannas, and desert areas. 

Mimosa L. is the second largest genus in number of species into the 
subfamily Mimosoideae, after Acacia s.l (LUCKOW, 2005). The genus encompasses 
536 species, 496 of them endemic to the Neotropical region, 32 occurring in 
Madagascar, and some native to East Africa and Southeast Asia (Simon et al. 
2011). It is estimated that 358 species are found in Brazil (DUTRA; MORIM, 2015), 
among which 50 occur in the Caatinga region (QUEIROZ, 2009). 

Many Mimosa species are opportunistic and typically secondary and colonize 
anthropically disturbted areas (BURKART, 1948; MARCHIORI, 1993; CAMARGO-
RICALDE; GARCÍA-GARCÍA, 2001). From an economic point of view, they exhibit great 
forage and beekeeping potential (SANTOS, 2005; SIMON et al., 2011). Mimosa 
species are know for offering pollen or nectar to floral visitors (SILVA, 1986; 
RAMALHO; KLEINERT-GIOVANNINI; IMPERATRIZ-FONSECA, 1990; CARVALHO et al., 
2006; NOVAIS; LIMA; SANTOS, 2006). 

Studies about floral and reproductive biology of Mimosa are scarce, 
restricted to five researches on 1% of the species of the genus (five out of 530) 
(CATHARINO; CRESTANA; KAGEYAMA, 1982; HARTER-MARQUES; ENGELS, 2003; 
MACHADO; LOPES 2003; SEIJO; NEFFA, 2004; VOGEL; LOPES; MACHADO, 2005). In 
these studies, the authors reported a predominance of melittophily in this genus, 
and only one chiropterophilic species has been registered so far (VOGEL; LOPES; 
MACHADO, 2005). 

In this study, our main objective was to investigate aspects of the floral 
biology of M. arenosa (Willd.) Poir. var. arenosa, M. quadrivalvis var. leptocarpa (DC.) 
Barneby, and M. sensitiva L. var. sensitiva. The genus Mimosa was selected in the 
research conducted at the Environmental Protection Area Serra Branca/Raso da 
Catarina (EPASB) because it has great economical importance and good potential 
for beekeeping. The flowers of Mimosa species, characterized by rimose anthers, 
are among the principal sources of pollen used by solitary and eusocial bees in the 
semiarid area in Northeast Brazil. 
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2. METHODOLOGICAL PROCEDURES 
 

Fieldwork observations were conducted in EPA Serra Branca/Raso da 
Catarina (09º 53’ to 09º 44’ S and 38º 49’ to 38º 52’ W) is located in the 
municipality of Jeremoabo, covering an area of 672.37 km2, in the northeast part of 
the state of Bahia (Northeast of Brazil), and is limited in the South by the Vaza-
Barris river and in the North by the Ecological Station Raso da Catarina (Fig. 1). 
Caatinga is the predominant vegetation in almost all the region, which has average 
annual precipitation lower than 600 mm and average annual temperature of 27ºC 
(SZABO et al., 2007). 

The studies of floral biology were performed with three species, M. arenosa 
var. arenosa, M. quadrivalvis var. leptocarpa, and M. sensitiva var. sensitiva, 
selected due to their frequency in the studied area, lack of floral biology data, and 
large number of citations in analyses of bee products. 

Our observations were carried out from April to November 2011 and during 
the fieldwork 20 specimens of each species were marked. During the flowering 
period, we recorded data on the growth habits of the plant species, type of 
inflorescence, number of flowers per inflorescence, flower morphology, time of 
anthesis, anthesis synchrony in the inflorescence, flower longevity, presence of 
scent, stigma receptivity, floral resource availability, as well as observations on floral 
visitors. Voucher specimens were collected and deposited in the herbarium of the 
Universidade do Estado da Bahia (HUNEB, Paulo Afonso Collection) (acronym 
follows THIERS, 2018). 

Inflorescences were measured in the field using a caliper rule. Floral 
morphology was analyzed under a stereomicroscope in the laboratory using fresh 
material and specimens fixed in 70% ethanol. The terminology used in the 
descriptions followed Harris e Harris (1997). 

For scent determination, 30 flowers were placed in a tightly closed recipient 
for 60 minutes. After this period, the recipient was opened and smelled, according 
to the technique suggested by Dafni (1992). In order to locate the osmophores, 
detached flowers were stained with neutral red (DAFNI, 1992). Stigma receptivity 
was assessed in the field at the beginning of anthesis using hydrogen peroxide 
(H2O2) and a hand-held magnifier (20x). To estimate the number of pollen grains per 
flower, inflorescences containing pre-anthesis buds were collected from five 
different specimens. Pollen grains were counted following the technique described 
by Dafni (1992). The presence of lipids and starch in the pollen grains was tested by 
staining them with 1% Sudam IV and Lugol 's reagent, respectively. For the detection 
of sugars, the flowers were analyzed according to Kraus e Arduin (1997). 

To know the floral visitors, flowers were observed during 15-minute periods 
each hour (POMBAL; MORELLATO, 2000), from April to October 2011, in a total of 
235 h, i.e. 80 h for M. arenosa var. arenosa, 80 h for M. sensitiva var. sensitiva, and 
75 h for M. quadrivalvis var. leptocarpa. During the observations we registered the 
frequency, duration, and time of visits, as well as the floral resource used. Floral 
visitors were collected using a sweep net and posteriorly identified by specialists. 
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The insects are deposited in the entomological museum at the Universidade Federal 
da Bahia (UFBA). 
 

 
Figure 1. Location EPASB, Raso da Catarina, Bahia, Brazil (VARJÃO; JARDIM; CONCEIÇÃO, 2013). 

 
 
3. FLORAL BIOLOGY 

 
The plant species assessed in this study presented different floral 

morphological characters and flowering occurs from April to September and fruiting 
from July to November. Mimosa arenosa var. arenosa is a shrub, 2–5 m tall, with 
inflorescences spicate, solitary, axillary and terminal, 35–57 × ca. 20 mm, with 
flowers subsessil, tetramerous and bisexual. This species exhibits a variable 
number of flowers per inflorescence (Table 1). Calix campanulate, white-greenish, 
glabrous to discretely ciliate, corolla campanulate, white, glabrous, with patent or 
reflexed laciniae, 8 stamens, filaments white, 5–6 mm long, anthers green-
yellowish, oblong-ovoid, 0.3–0.4 × 0.2–0.3 mm, ovary white-greenish, style white. In 
EPA Serra Branca/Raso da Catarina, flowering takes place from April to August and 
fruiting from July to November. 

Mimosa quadrivalvis var. leptocarpa is a prostrate to scandent subshrub, 
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20–50 cm tall, with inflorescences glomerular, axillary, 7–10 × 10–13 mm, flowers 
sessil and pentamerous, arranged in inflorescences of staminate and flowers 
bisexual (Table 1). Calix campanulate, green, glabrous, corolla campanulate, white, 
with erect laciniae, 8 stamens, filaments pinkish, 4–6 mm long, anthers green-
yellowish, oblong-ovoid, 0.4 × 0.4 mm, ovary green-yellowish, style pinkish. In the 
EPASB flowering occurs from April to July and fruiting from July to October. 

Mimosa sensitiva var. sensitiva is a prostrate to scandent subshrub, 40 cm 
to 2 m tall, with inflorescences glomerular, solitary, axillary, 15–20 × 20–27 mm, 
flowers sessil and tetramerous, arranged in inflorescences of staminate and 
bisexual flowers in variable numbers (Table 1). Calix paleaceous, green, glabrous, 
corolla campanulate, white, externally puberulent, with laciniae erect or curved, 4 
stamens, filaments pinkish, 8–9 mm long, anthers green-yellowish, oblong, 0.2–0.3 
× 0.2–0.3 mm, ovary greenish, style pinkish. In the EPASB flowering takes place 
from April to September and fruiting from July to October. 

All the three species exhibits matinal crepuscular anthesis, starting around 
4:30 a.m. When the flower is fully open, the stigma is receptive and a strong sweet 
citrus (M. arenosa var. arenosa) to slightly citrus (M. quadrivalvis var. leptocarpa 
and M. sensitiva var. sensitiva) scent is perceptible. The sepals, petals, laciniae, 
filaments, style tip, and anthers reacted to neutral red staining for osmophores. The 
flowers of M. arenosa var. arenosa last ca. 12 h and offer nectar and pollen as a 
reward to floral visitors. It was not possible to collect nectar from the flowers of this 
species, probably because the volume stored is very low. The flowers of M. 
quadrivalvis var. leptocarpa and M. sensitiva var. sensitiva last ca. 6 h and 8 h, 
respectively, and offer pollen as a reward to floral visitors (Table 1). Only the pollen 
of M. arenosa var. arenosa showed a positive reaction for lipids. 

The most frequent floral visitors to the three species studied were eusocial 
bees (Apis mellifera L.), which started visiting the flowers at dawn, around 5:20 a.m. 
Between 7:00 h and 8:00 h a.m., we registered a peak of visitors. Bees took an 
average of 30.5 s to visit a flower of M. arenosa var. arenosa (Fig. 2A), 25 s per 
flower of M. quadrivalvis var. leptocarpa (Fig. 2E), and 20 s per flower of M. sensitiva 
var. sensitiva (Fig. 2D). They finished their foraging work around 10:30 a.m. 

We sporadically observed Coleoptera specimens cutting and feeding on floral 
parts of M. sensitiva var. sensitiva (Fig. 2C). Several insects such as wasps, 
Coleoptera (Fig. 2B), Trigona spinipes Fabricius, 1793, and sporadically Diptera 
specimens (Fig. 2F) foraged on the inflorescences of M. arenosa var. arenosa. All 
the visits finished around 1:00 p.m. 

The three species of Mimosa have flowers/inflorescences with attributes 
associated to attraction of floral visitors, especially bees. Small flowers tend to form 
collective units of pollinization (RAMIREZ et al., 1990). According to Bawa, Perry e 
Beach (1985), flowers with pale colours and small size (< 10 mm) are commonly 
visited by diverse small insects. However, when the small flowers are organized in 
dense inflorescences, they can be visited by medium to large bees. 

In the first morning hours, right after anthesis, the flowers emit a subtle 
citrus, a feature associated with melittophily syndrome, in the presente case, in 
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nectariferous and polliniferous species (FAEGRI; van der PIJL, 1979). The flowers 
visited by bees present many different features, but they are generally fragrant 
(PROCTOR; YEO; LACK, 1996). Floral scent may indicate the period when the   
 

Table 1 Floral characters of three species of the genus Mimosa L. occurring in the Environmental 
Protection Area (EPA) Serra Branca/Raso da Catarina, in the state of Bahia, Brazil. 

Floral character  Mimosa quadrivalvis var. 
leptocarpa* 

 Mimosa 
arenosa var. 
arenosa** 

 Mimosa sensitiva var. 
sensitiva* 

Staminate 
flowers 

Bisexual 
flowers 

 Bisexual 
flowers 

 Staminate 
flowers 

Bisexual 
flowers 

Flowers/inflorescence 
13.05 ± 

0.36 
10.45 ± 

0.29 
 151.8 ± 4.1  

27.75 ± 
1.74 

59.25 ± 
1.96 

Dispersal units/flower 18,460 18,480  39,480  78,460 78,220 

Number of pollen 
grains/flower 

73,840 73,920  315,840  313,840 312,880 

Dispersal units: * tetrad, ** bitetrad 

 

 
Figure 2. Floral visitors to the inflorescences of Mimosa L. in the EPASB, Bahia, Brazil. a. Apis 

melifera scutellata on M. arenosa var. arenosa. b. Coleoptera specimen (Chrysomelidae) on M. 
arenosa var. arenosa. c. Coleoptera specimen on M. sensitiva var. sensitiva. d. A. melifera scutellata 
on M. sensitiva var. sensitiva. e. A. melifera scutellata on M. quadrivalvis var. leptocarpa. f. Diptera 

specimen (Syrphidae) on M. arenosa var. arenosa. 

 
maximum amount of nectar is available by maximum odor release, and indirectly 
indicate that the flower is receptive, which stimulates pollinators to do their job 
(ROBACKER, 1998). 

Among the visitors observed, A. mellifera stood out due to visit frequency 
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and duration, since they took up to 30.5 s to visit the same flower. Furthermore, 
bees were the first visitors at the beginning of anthesis. These facts, together with 
the behavior of bees during visits, always in contact with the reproductive organs of 
several flowers, reinforce the importance of these insects as potential pollinators of 
the species studied. 

Apis mellifera, originally from Africa, is spread all over the world due to 
human action. Therefore, this insect species considerably interferes in the 
reproductive biology of numerous plant species, and it may favor or hinder their 
reproductive success, and also directly or indirectly influence the foraging dynamics 
of native pollinators (PATON, 1993). These bees visit a great variety of flowers, 
regardless of being their pollinator (RAMALHO, 2003), and they have become the 
most common floral visitors in tropical environments (ROUBIK, 1999). 

Leguminosae is one of the most visited families by eusocial bees in the 
Caatinga biome (LORENZON; MATRANGOLO; SCHOEREDER, 2003). Mimosa is one 
of the most important genera of Leguminosae both for native bees and A. mellifera, 
and its species supply these insects with a great amount of nectar and pollen 
(RAMALHO; KLEINERT-GIOVANNINI; IMPERATRIZ-FONSECA, 1990). 

Pollen is the only resource offered by M. quadrivalvis var. leptocarpa and M. 
sensitiva var. sensitiva to floral visitors. Numerous plant species offer only or mainly 
pollen as an attractant to visiting insects (FIGUEIREDO, 2000). Pollen grains are rich 
in carbohydrates, proteins, vitamins, and lipids, and therefore considered important 
food sources for a variety of floral visitors (JONES; JONES, 2001). Regarding 
dispersal units, M. arenosa var. arenosa has pollen grains united in polyads of eight 
cells (ditetrads), whereas M. quadrivalvis var. leptocarpa and M. sensitiva var. 
sensitiva have pollen grains united in tetrads (LIMA; SILVA; SANTOS, 2008). 

Mimosa arenosa var. arenosa offered both pollen and nectar to visiting 
insects. Among the species found in the Caatinga which produce nectar and pollen, 
M. acutistipula (Mart.) Benth., M. tenuiflora (Willd.) Poir., and M. verrucosa Benth. 
worth mentioning (SILVA, 1986). 

We observed that M. arenosa var. arenosa was visited by Diptera specimens. 
Among all the insects in the world, the order Diptera encompasses the second 
largest group of floral visitors (PROCTOR; YEO; LACK, 1996). Several Diptera species 
may play a role as pollinators and some can also forage from floral resources 
(LARSON; KEVAN; INOUYE, 2001). 

The species studied in the present work exhibit good potential for 
beekeeping, since they are frequently visited by bees that collect nectar and/or 
pollen offered as reward. These resources play a fundamental role in honey 
production and therefore in the nutrition of these insects and maintenance of bee 
hives. 

The floral biology of the studied species followed the pattern observed for the 
genus Mimosa. Due to frequency and abundance of flowering and, consequently, a 
good source of pollen and nectar for bees, M. arenosa var. arenosa, M. quadrivalvis 
var. leptocarpa, and M. sensitiva var. sensitiva may be important in honey bee 
management programs in the semiarid region in Northeast Brazil. 
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RESUMO: Este capítulo apresenta um estudo sobre biologia floral e visitantes 
florais de três espécies do gênero Mimosa L., ocorrentes na APA Serra Branca (09º 
53’ a 09º 44’ S e 38º 49’ a 38º 52’ W), no município de Jeremoabo, estado da 
Bahia. Mimosa sensitiva L. e Mimosa quadrivalvis L. são subarbustivas, 
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andromonoicas com inflorescências glomeruliformes, axilares, flores róseas, 
disponibilizando como recurso o pólen. Mimosa arenosa (Willd.) Poir. é uma 
espécie  arbustiva, monoica com  espigas axilares e terminais, flores brancas, 
disponibilizando como recurso néctar e pólen. As três espécies apresentam antese 
crepuscular matutina e foram visitadas por abelhas eussociais vespas, coleópteros 
e dípteros. Os visitantes mais frequentes foram abelhas da espécie Apis mellifera 
L., 1758. As espécies estudadas possuem potencial apícola, visto que são 
frequentemente visitadas por abelhas que coletam o pólen e o néctar como recurso 
oferecido, estando relacionado à manutenção das colmeias, visto que tais recursos 
possuem papel fundamental na nutrição desses insetos. 
PALAVRAS-CHAVE: Visitantes florais, Caatinga, Apis mellifera, síndrome melitofilia. 
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