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Pollen spectrum of the honey of urucu bee (Melipona scutellaris
Latreille, 1811) (Hymenoptera: Apidae) in the North Coast of Bahia
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ABSTRACT. Regional-level studies of floral resources used by social bees for honey production can
contribute to the improvement of management strategies for bee pastures and colonies, by identifying the
most visited flowers and thus characterizing the various geographical origins of honey. The objective of this
study was to investigate, through pollen analysis, the types of pollen and nectar sources used by the urugu
bee (Melipona scutellaris L.) in the North Coast of Bahia. Honey samples were taken monthly from five
colonies in an apiary from August 2010 to July 2011. Pollen analysis of honey was performed by using the
acetolysis method, followed by qualitative and quantitative analysis of pollen grains. Fifty pollen types
belonging to 40 genera and 17 families were identified. The results indicate predominance of pollen types
belonging to the families Fabaceae and Myrtaceae, which suggests that the bees preferred foraging from
trees and shrubs. These plants should be included in regional reforestation projects in order to improve
management of this bee species and honey production.

Keywords: stingless bees, Meliponinae, pollen collection, Atlantic Forest, trophic niche.

Espectro polinico do mel da abelha de urugu (Melipona scutellaris Latreille, 1811)
(Hymenoptera: Apidae) do Litoral Norte do estado da Bahia

RESUMO: Estudos em nivel regional dos recursos floristicos utilizados por abelhas sociais para a
produc¢io de mel podem contribuir para a melhoria das estratégias de manejo do pasto meliponicola e das
coldnias, através da identificagio das flores mais visitadas, e dessa forma caracterizar a origem geogrifica do
mel. O objetivo desta pesquisa foi investigar, por meio da andlise polinica, os tipos de vegetagio
fornecedora de néctar e pdlen para a abelha urugu (Melipona scutellaris L.) no Litoral Norte da Bahia. Foram
realizadas coletas quinzenais em 5 col6nias de melipondrio, de agosto de 2010 a julho de 2011. A anilise
polinica do mel foi conduzida através do método da acetdlise, seguida por andlise quali-quantitativa dos
grios de pdlen. Foram identificados 50 tipos polinicos pertencentes a 40 géneros ¢ 17 familias. Os
resultados apontam para a dominincia dos tipos polinicos pertencentes as familias Fabaceae ¢ Myrtaceae,
sugerindo que essas abelhas preferem forragear em drvores e arbustos. Esses tipos vegetais predominantes
devem ser incluidos nos projetos regionais de reflorestamento, visando favorecer o manejo dessa espécie de
abelha e melhorar a produgio de mel.

Palavras-chave: abelhas sem ferrio, Meliponinae, coleta de pdlen, Mata Atlantica, nicho tréfico.

Introduction

Bees belonging to the family Apidae, subtribe
Meliponina are known as stingless bees and exhibit
eusocial behavior. The Melipona genus includes the
largest number of species of this group, being found in
the Neotropical region (South and Central America
and the Caribbean Islands) (SILVEIRA et al., 2002).

Most of these bees feed on products obtained
from flowers. The main source of protein for adult
bees and their larvae is pollen collected from flowers

by foragers. After collection, the bees store the pollen
in the corbicula. When they return to the colony, the
bees deposit pollen in pots or combs, compressing the
product with the head to get a compact mass. This
material undergoes transformations under the action of
temperature, humidity and salivary  enzymes
(NOGUEIRA-NETO, 1997), and mixed with nectar
to form the bee bread (by honey bees) or ‘sambura’ (by
stingless bees) (MENEZES et al., 2013).

Considering the importance of nectar and pollen
producing plants in the development of rational
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beeckeeping, Moreti et al. (2000) reported that efforts
should be made to identify the species of interest to
beekeeping and honey production in each region.

The plants visited by bees for nectar collection can
be identified by analyzing the different types of pollen
found in honey (AIRA et al., 1998). This information is
important for beckeepers, as it enables them to employ
strategies that will maximize the bees’ exploitation of
the trophic resources in a particular geographic region,
especially in areas of natural vegetation. Therefore,
pollen analyses carried out on a monthly basis can
provide a valuable beeckeeping calendar for honey
producers (LUZ et al., 2007).

Regional-level studies are required in order to
identify the plant species visited by bees, particularly
the stingless bee Melipona scutellaris Latreille, 1811.
The breeding of this bee species is mainly conducted
in anthropized areas; therefore, it is important to
study the native and exotic plant species that provide
the resources for these bees.

The aim of this study was to identify pollen types
present in the spectra of honey samples taken from
M. scutellaris  colonies in the municipality of
Camacari, Bahia, during a production cycle.

Material and methods

The study was performed in an apiary in Camagari
(North Coast of Bahia), in which M. scutellaris were
housed. The area is anthropized and characterized by
remnants of ombrophilous forest and the presence of
exotic plants (SEI, 2013). The apiary was located at 12°
48 35.99” S and 38° 15’ 24.37” W. Five colonies were
used for the trials; these were kept separate from the
other colonies in the apiary and were not fed artificially
during the experimental period (August 2010 to July
2011).

Honey was collected monthly from selected honey
pots. To ensure that the samples represented the honey
produced each month, the pots were observed
biweekly and compared with a picture of the colony
that was taken during the previous harvest. Images
were captured using a Canon SX50HS digital camera.
This procedure ensured that we sampled only pots
with honey that was newly deposited by the bees, and
prevented resampling from pots used in previous
sampling periods. Monthly a 50-mL honey sample was
collected from each colony using a disposable syringe.
Samples were stored in individual tubes.

Qualitative analysis of pollen spectra involved
comparison of the pollen types present in the honey
samples and those present in the flowering plants in
the study area. The pollen types were also compared
with to pollen identified in reference slides from the
Pollen Collection at the Insecta Center,
Universidade Federal do Recdncavo da Bahia

Souza et al.

(UFRB), and descriptions in specialized literature,
such as Barth (1970a, b, ¢, 1971, 1989, 1990, 2004)
and Roubik and Moreno (1991).

The floral buttons were collected during biweekly
visits to the study area. During these visits, the
presence of bees on flowers and the resources collected
were recorded. Samples of blooming plant species were
collected for identification in the UFRB herbarium,
and pollen extracted from floral buttons of these
samples was mounted on microscope slides.

For quantitative pollen analysis, all honey
samples collected in a given month were pooled.
Slides were prepared from the samples of honey
collected based on a method by Erdtman (1960).
The slides were visualized using an optical
microscope (Olympus Microscope Model CX41),
and were photographed (Olympus E330-Adu digital
camera, 1.2x); 1000 pollen grains were counted for
each sample (Barth, 1989). The relative frequency of
each pollen type was established using the formula: f
= (ni N') X 100, where f is relative frequency of
pollen type i in sample j; ni is the number of pollen
grains of pollen type i in sample j; N is the total
number of pollen grains in sample j. Pollen types
were classified according to frequency: dominant
pollen (> 45% of total grains) (DP), accessory
pollen (16 — 45%) (AP), important isolated pollen (3
— 15%) (IIP), and occasional isolated pollen (< 3%)
(OIP) (LOUVEAUX et al., 1978).

Results and discussion

The pollen types found in the collected honey
samples are depicted in Table 1. Most of the plant
species had been previously identified and were part
of the regional flora reference collection, which
allowed for the identification of the pollen in
collected honey at the genus and species level. We
identified 50 pollen types, belonging to 40 genera
and 17 families. We found three additional pollen
types that we were unable to identify.

The number of pollen types from ecach family
found in collected honey samples is shown in Figure
1. Plant families Fabaceae (15 types, including 10
types from subfamily Mimosoidae) and Myrtaceae
(nine types) were represented by the greatest
number of pollen types in the spectrum of urucu
bee honey. Other families that contributed to the
formation of the pollen spectrum in honey were
Anacardiaceae  (four types), Sapindacecae (three
types), Solanaceae (three types), Arecaceae (two
types), and Verbenaceae (two types). Myrtaceae and
Fabaceae (Mimosoideae) were found in samples
collected in almost every month of the study period
(11 months) (Table 1).
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The predominance of pollen from Fabaceae
and Myrtaceae species in honey samples was
expected (Figure 1), because previous studies have
shown that pollen from these families is present
in honey samples of stingless bees, especially in
anthropized areas, where many species of
Myrtaceae have been planted for food and
reforestation (CARVALHO et al., 2001;
RAMALHO et al., 2007).

The Fabaceae (Mimosoideae) family includes
species that provide plenty of resources (pollen
and nectar) to bees. According to Ramalho et al.
(1990), several species of the genus Mimosa are
sources of pollen and/or nectar.
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The Sapindaceae family includes species of vines
and small trees that grow in forest areas and produce
fruits. Members of this family are used as
ornamental plants and in timber production for
carpentry, furniture, and firewood (ARAUJO;
COSTA, 2007). Species belonging to this family are
considered nectar plants (VIDAL et al., 2008) and
are often represented by few pollen grains in honey
pollen spectra, as observed in the present study.
Although Sapindaceae pollen grains were found in
honey samples collected in the North Coast of
Bahia region, the species of this family may not have
contributed effectively to the production of the
honey

Table 1. Frequency of pollen types (%) in honey samples collected from Melipona scutellaris in anthropized areas of Camagari-Bahia in 2011 and

2012.
Months
Family Pollen type Aug/11 Sep/11 Oct/11 Nov/11 Dec/11 Jar/12 Feb/12 Mar/12 Apr/12 May/12 Jun/12 Jul/12
Spondias macrocarpa Engl. 36.45 32.47 72.34
Anacardiaceae Tapirira guianensis Aubl. 1.48 11.34
Schinus terebinthifolius Raddi 15.84  20.8
Cocos nucifera L. 049 1.59 495 26.84
Arecaceae
Syagrus sp. Mart. 1.34 2
Apocynaceae Himatanthus sp. Willd. ex Schult. 1.03
Burseraceae Protium sp. Burm.f. 2.16
Bromeliaceae Hohenbergia sp. Schult. & Schult.f. 2.65
Bignoniaceae Tabebuia ochracea (Cham.) Standl. 0.36
Boraginaceae Heliotropium sp.L. 5.3
Bauhinia sp.L. 0.41 1.68 10.49
Fabaceae- Caesalpinia echinata Lam. 0.48
Caesalpinioideae Senna sp. Mill. 28.17
Caesalpinia pulcherrima (L.) Sw. 0.84 14.95 26.72
Leucaena leucocephala (Lam.) de Wit 1.54 3.49 0.09
Inga sp. Mill. 0.91
Inga edulis Mart. 2.32 15.29 8.8 2.88
Mimosa sp. L. 1.23
. . Pithecellobium dulce (Roxb.) Benth. 0.21 0.73 211
Fabaceae-Mimosoideac Piptadenia moniliformis Benth. 2628 7442 824 2.13
Stryphnodendron sp. Mart. 0.21
Mimosa caesalpiniifolia Benth. 0.84 43.31 33.04 38.86 7.8
Albizia sp. Durazz. 0.42
Parapiptadenia pterosperma (Benth.) Brenan 1.68  0.23
Fabaceae-Papilionidae Pueraria sp. DC. 3.38
Guttiferae Vismia sp. Vand. 2.38
Melastomataceae Miconia sp. Ruiz & Pav. 0.05
Syzygium samarangense (Blume) Merr. & 2898 6.72 045
L.M.Perry
Eugenia uniflora L. 4.12 7.2 7.8 0.87
Myrcia crassifolia Kiaersk. 8.32
Psidium sp.L. 30.19 293
Myrtaceae Eucalyptus torelliana F. Muell. 1934 126 299 4225 3037 2539 8.47
Myrciaria cauliflora (Mart.) O.Berg 20.89 6.09
Campomanesia dichotoma (O.Berg) Mattos 1.27
Algrizea minor Sobral et al. 7.75
Myrcia sp. DC. 32.86
Pouteriaceae Pouteria caimito (Ruiz & Pav.) Radlk. 13.2 2.76
Rubiaceae Coffea arabica L. 10.41
Rutaceae Citrus sp.L. 1.26
Allophylus sp.L. 10.38
Cupania vernalis Cambess. 14.08 13.92
Sapindaceae Cardiospermum corindum L. 0.41
Solanum paniculatum L. 0.21
Solanum sp. L. 2.52
Verbenaceae Aloysia gratissima (Gillies & Hook.) Tronc. 0.63 826 465 041 3592 288 3.83 0.64
Lantana sp.L. 5.69
NI1 0.41 1512 0.62 477 1.05 0.36
Not identified NI2 2.67 282 159 1.44
NI 3 1.1 1.92
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Figure 1. Distribution of pollen types in each family identified in Melipona scutellaris honey samples from the municipality of Camagari,

North Coast of Bahia.

Members of the Solanaceae family are mainly
pollen plants that are common in anthropized areas
and in transition zones. Species in this family are
visited by bee species belonging to the genus
Melipona, which collect pollen by vibrating the
flower's anthers (BUCHMANN, 1983; ROUBIK,
1989). Members of the Anacardiaceae family include
fruit trees that serve as resources for birds and other
animals.

Similar results to these presented in the present
study were found by Carvalho et al. (2001), who
investigated the pollen types present in M. scutellaris
honey in the municipality of Catu, Bahia State. The
families most represented in the pollen spectra in
honey from Catu were Myrtaccae (56%),
Mimosaceae (25%), and Caesalpiniaceae (14%).
Ramalho et al. (2007) studied the dynamics of the
pollen sources collected by M. scutellaris and found
that the bees collected pollen from the following
families (in order of importance): Myrtaceae,
Mimosaceae, Anacardiaceae, Sapindaceae, and
Fabaceae. Martins et al. (2011) also found that
pollen from the families Fabaceae (Caesalpinioideac)
and Myrtaceae were the most represented types of
pollen in the honey of M. compressipes bees in
Maranhio.

The most frequently observed pollen types in the
present study belonged to Aloysia gratissima (8
months), Eucalyptus torelliana (7 months), and
Mimosa caesalpiniifolia (5 months). E. torelliana and M.
caesalpiniifolia are exotic species that are used as

ornamental plants and timber, and have extended
blooming periods with high nectar and pollen
production. The greatest diversity of pollen types
was found in September or November (15 types)
and January (14 types). This period coincides with
the end of the rainy season and the beginning of the
dry season in the region, when many plant species
bloom and bee foraging increases.

The most frequently observed pollen types in
each sample/month belonged to: Spondias macrocarpa
(December 2011; January and February 2012), M.
caesalpiniifolia (May, June, and August), E. torelliana
(August, September, and October 2011; and April,
May, and June 2011), and Solanum stipulaceum
(November 2011 to January 2012). These species
bloomed for extended periods and grew in dense
clusters in the study area.

Mimosa caesalpiniifolia has great potential for
urban forestry, hedging, and wood production
(ALVES
et al., 2002). This species blooms for eight months
of the year and bees collect nectar from this species,
especially during the rainy season when nectar
production by other species is low. Barth (1970a)
stressed that M. caesalpiniifolia pollen is often over-
represented compared to the nectar produced
because this species is mainly polliniferous. Luz
et al. (2007) classified M. caesalpiniifolia pollen in Apis
mellifera honey as IIP and OIP, which is observed
mainly in May and June.

Spondias macrocarpa 1s a native tree that is considered
an excellent source of pollen with long, massive
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blooms. M. caesalpiniifolia and E. torelliana are exotic
species introduced in Brazil for the timber industry and
as a supply of trophic resources to bees. Solanum
stipulaceum is an invasive species that is found in
deforested areas, provides pollen, and is pollinated by
native bees (NUNES-SILVA et al., 2010).

Melipona scutellaris has been reported to visit
several of the plant species for which pollen was
identified in the present study (ALVES et al,
2006). Most pollen grains found in the present
study were included in the isolated pollen class
(ITIP, < 15%), which is characteristic of Brazilian
honeys (BARTH, 1970a). Honeys from different
regions of the state of Bahia show characteristic
Acacia, Hyptis, Mimosa, and Mpyrcia pollen types
(BARTH, 1970c).

We found 15 IIP pollen types classified as IIP
and 12 OIP pollen types (Table 2). Barth (2005)
reported that nectar plants are more important
than pollen plants for honey production, although
some of the pollen found in honey is from
anemophilous and polliniferous plants.

Evaluation of plants that provide trophic
resources to bees (Table 2) helped in the
identification of 44 plants, including 16 types of
polliniferous plants, 18 types of nectar plants, and 10
types of pollen-nectar plants. This shows that the
honey of M. scutellaris is of multifloral origin, with
contributions from IIP pollen types, and that the
bees collect both nectar and pollen from many
different plant species.

DP (> 45% of the grains, Table 1) was found
only in March (P. moniliformis) and January (Spondias
macrocarpa), which are significant flowering periods
for these species, whereas AP was found in all
months, except January and March (10 months),
and the largest number of AP pollen types was
found in June. OIP was found in 10 months and
most OIP types were found in January. IIP was
found in 11 months, but not in June, and the largest
number of AP pollen types was found in November.

Analysis of pollen types analyzed in terms of
resources (pollen and nectar) collected by bees
indicates that the only DP species that contributed
to honey production was P. moniliformis, as it is
primarily a nectar species. Four AP species produce
nectar (P. moniliformis, E. torelliana, M. caesalpiniifolia,
and Aloysia gratissima) and therefore, they likely
contributed to the production of honey.

Barth (1989) reported that occasional pollen has
little importance for the amount of provided nectar.
Many plant species that have few grains of pollen in
honey, contribute to honey production and
determine the geographical origin of the resources
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collected by bees. For example, Tapirira guianensis
(Anacardiaceae) is a common species in the study
area (North Coast of Bahia) and is considered by
beekeepers to be the best nectar-providing species to
bees from December to February. The pollen of this
species was underrepresented in the studied samples
and was classified as IIP (February) and OIP
(January). Barth et al. (2012), in their analysis of M.
scutellaris honey, found that 32% of the pollen in
honey was from T. guianensis. Veritication of isolated
and occasional pollen helps improve knowledge of
plants that provide resources for bees.

However, Barth (2004) considered classification
of the pollen types found in honey samples into
frequency classes to be insufficient for complete
understanding of the relative importance of plant
species to bees, because nectar species may be
under-represented in the spectrum. It is also
necessary to consider which plant species produce
nectar and pollen, the estimated productivity of
these products, and the species most visited by bees,
which can vary from one region to another. In most
cases, studies are limited to pollen type, and it is not
possible to determine plant species from these types
(BARTH, 1989).

In this research Anacardiaceac, Mimosoideae,
Mpyrtaceae, Sapindaceae, Verbenaceae, Rubiaceae,
Cacsalpinioideae and Burseraceac families were
representative of PII and Anacardiaceac, Mimosaceae,
Mpyrtaceae, Verbenaceae, Bromeliaceae, Burseraceae,
Rutaceae, Caesalpinioideae and Sapindaceae were
representative of PIO (Table 2). According to Carvalho
et al. (2001), and Ramalho et al. (2007) these families
are known as nectar supply. Although the nectar plants
have a fundamental role in the production of honey,
this study demonstrates that pollen arising from
polliniferous species also contribute to the production
of honey.

The assessment of pollen types present in
collected honey (Table 1) and the growth patterns of
the associated plants (Table 2) demonstrated that M.
scutellaris had a preference for trees (30 species) and
bushes (12 species) over vines (two species) and
grass (two species). In this region, ruderal and
invasive species represented by vines and grass are
prevalent. However, even though such plants are
abundant, the urugu bee demonstrated a preference
for foraging tree and shrub species. Martins et al.
(2011) reported that the M. fasciculata honey
collected in anthropized areas had nectar from
few ruderal and native plant species, whereas Luz
et al. (2007) found pollen from native, ruderal,
and exotic plants in the honey produced by Apis
mellifera in areas with strong human influence in
Morro Azul do Tingui (R]).
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Table 2. Growth patterns and resources collected from plant species found in honey samples from Melipona scutellaris in the North
Coast of Bahia. SV — stratum vegetation, P = pollen, N = nectar, NP = nectar and pollen, T = trees, B = bushes, H = herbs,

V = vines.
Families Species Plant resource
Spondias macrocarpa P
Anacardiaceae Tapirira guianensis NP
Schinus terebinthifolius
Arecaceae C?cos nucifera
Syagrus sp.
Apocynaceae Himatanthus sp.
Burseraceae Protium sp.
Bromeliaceae Hohenbergia sp.
Bignoniaceae Tabebuia ochracea
Boraginaceae Heliotropium sp.
Guttiferae Vismia sp.

Bauhinia sp.
Caesalpinia echinata
Senna sp.
Caesalpinia pulcherrima

Fabaceae-Caesalpinioideae

la~]

Leucaena leucocephala
Inga sp.

Inga edulis
Mimosa sp.
Pithecellobium dulce
Piptadenia moniliformis
Stryphnodendron sp.
Mimosa caesalpiniifolia
Albizia sp.
Parapiptadenia pterosperma

Fabaceae-Mimosoideae

wzwwZZs|v Lz 2|z|z|z|z|z|z|~ ~|z

Fabaceae-Papilionidae Pueraria sp.

Melastomataceae Miconia sp.

Syzygium samarangense
Eugenia uniflora
Myrcia crassifolia

Psidium sp.
Eucalyptus torelliana
Myrciaria cauliflora
Campomanesia dichotoma
Algrizea minor
Myrcia sp.

Mpyrtaceae

Pouteriaceae

Pouteria caimito

Rubiaceae

Coffea arabica

Rutaceae

Citrus sp.

Sapindaceae

Alophylus sp.
Cupania vernalis

Cardiospermum _corundum

Solanum stipulaceum
Solanum paniculatum
Solanum sp.

Solanaceae

Aloysia gratissima

Verbenaceae
Lantana sp.

e e e e R R e e R R R I e R R R RN R R SRR ] ol et 1 e B TR SRR B

ZZlv~ 222|225 v

Conclusion

The growth of apiculture in Brazil has led to
increased interest in the quality of honey. Analysis of
pollen types in honey samples from the Northeastern
region and comparison of the pollen with the regional
flora is required in order to characterize the botanical
origin of the honey and improve honey quality. In this
study, the vegetation of interest was identified, and a
preliminary beekeeping calendar was prepared for
producers in the region.

Melipona scutellaris colonies were exposed to
variations in the supply of flowers and their honeys
contained pollen grains from a variety of plant

species. Therefore, we can conclude that honeys
from this species, which forages in the Camacari
region, are multifloral (wild), with characteristics
that vary with the availability of blooms.

References

AIRA, M. J.; HORN, H.; SEIJO, M. C. Palynological
analysis of honeys from Portugal. Journal of Apicultural
Research, v. 37, n. 4, p. 247-254, 1998.

ALVES, E. U; PAULA, R. C; OLIVEIRA, A. P,
BRUNO, R. L. A; DINIZ, A. A. Germinagio de
sementes de Mimosa caesalpiniifolia Benth. em diferentes

substratos ¢ temperaturas. Revista Brasileira de
Sementes, v. 24, n. 1, p. 169-178, 2002.

Acta Scientiarum. Biological Sciences

Maringa, v. 37, n. 4, p. 483-489, Oct.-Dec., 2015



Pollen spectrum of honey of urugu bee

ALVES, R. M. O.; JUSTINA, G. D.; SOUZA, B. A; DIAS,
C. S.: SODRE, G. S. Criagio de abelhas nativas sem ferrio
(Hymenoptera: ~ Apidae):  Autosustentabilidade ~ na
comunidade de Jéia do Rio, municipio de Camagari, Estado
da Bahia. Magistra, v. 18, n. 4, p. 221-228, 2006.

ARAU]O, G. U. C.; COSTA, C. G. Anatomia do caule de
Serjania corrugata Radlk. (Sapindaceae). Acta Botanica
Brasileira, v. 21, n. 2, p. 489-497, 2007.

BARTH, O. M. Anilise microscépica de algumas
amostras de mel. 1. Pélen dominante. Anais Academia
Brasileira Ciéncias, v. 42, n. 2, p. 351-366, 1970a.

BARTH, O. M. Anilise microscépica de algumas
amostras de mel. 2. Pdlen acessério. Anais Academia
Brasileira Ciéncias, v. 42, n. 3, p. 571-590, 1970b.

BARTH, O. M. Anilise microscépica de algumas
amostras de mel. 3. Pdlen isolado. Anais Academia
Brasileira Ciéncias, v. 42, n. 4, p. 747-772, 1970c.

BARTH, O. M. Anilise microscdpica de algumas amostras
de mel. 6. Espectro polinico de algumas amostras de mel dos
Estados da Bahia e do Ceari. Revista Brasileira de
Biologia, v. 31, n. 4, p. 431-434, 1971.

BARTH, O. M. O pdlen no mel brasileiro. Rio de
Janeiro: Luxor, 1989.

BARTH, O. M. Pollen in monofloral honeys from Brazil.
Journal of Apicultural Research, v. 28, n. 2, p. 89-94,
1990.

BARTH, O. M. Melissopalynology in Brazil: a review of
pollen analysis of honeys, propolis and pollen loads of bees.
Scientia Agricola, v. 61, n. 2, p. 342-350, 2004.

BARTH, O. M. Anilise polinica de mel: avaliagio de
dados e seu significado. Mensagem Doce, n. 81, p. 2-6,
2005.

BARTH, O. M. FREITAS, A. S., ALMEIDA-
MURADIAN, L. B. Palynological analysis of Brazilian
stingless bee pot-honey. VIT, P.; ROUBIK, D. W. (Ed.).
Stingless bees process honey and pollen in cerume pots.
Meérida: SABER-ULA, 2012. p. 1-8.

BUCHMANN, S. L. Buzz pollination in
angiosperms. In: JONES, C. E.; LITTLE, R. J. (Ed.).
Handbooks of experimental pollination biology.
New York: Edited by Jones, C.E., Little, RJ. van
Nostrand Reinhold Company. 1983. p. 73-114.
CARVALHO, C. A L; MORETI, A. C. C. C;
MARCHINI, L. C.; ALVES, R. M. O.; OLIVEIRA, P. C.
F. Pollen spectrum of honey of ‘urugu’ bee (Melipona
scutellaris Latreille, 1811). Revista Brasileira de Biologia,
v. 61, n. 1, p. 63-67, 2001.

ERDTMAN, G. The acetolysis method. A revised
description. Svensk Botanisk Tidskrift, v. 54, n. 4,
p- 561-564, 1960.

LOUVEAUX, J.; MAURIZIO, A.; VORRWOHL, G.
Methods of melissopalynology. Bee world, Gerrards,
v.59,n. 4, p. 139-157, 1978.

LUZ, C. E. P, THOME, M. L.; BARTH, O. M. Trophic
resources for Apis mellifera L. (Hymenoptera, Apidae) in the
Morro Azul do Tingud region, Rio de Janeiro state. Revista
Brasileira de Boténica, v. 30, n. 1, p. 29-36, 2007.

489

MARTINS, A. C. L.; REGO, M. M. C.; CARREIRA, L.
M. M.; ALBUQUERQUIE, P. M. C. . Espectro polinico
de mel de tiba (Melipona fasciculata, Smith, 1854)
Hymenoptera, Apidac). Acta Amazonica, v. 41, n. 2,
p. 183-190, 2011.

MENEZES, C.: VOLLET-NETO, A.; CONTRERA,
E. A. F. L; VENTURIERL, G. C.; IMPERATRIZ-
FONSECA, V. L. The role of useful microorganisms to
stingless bees and stingless beekeeping. In VIT, P;
PEDRO, S. R. M.; ROUBIK, D.W. (Ed.). Pot- Honey:
a legacy of stingless bees. New York: Springer, 2013.
p. 113-124.

MORETI, A. C. C. C; CARVALHO, C. A. L;
MARCHINI, L. C.; OLIVEIRA, P. C. F. Espectro
polinico de amostras de mel de Apis mellifera L., coletadas
na Bahia. Bragantia, v. 59, n. 1, p. 1-6, 2000.

NOGUEIRA-NETO, P. Vida e criacao de abelhas
indigenas sem ferrao. Sio Paulo: Nogueirapis, 1997.

NUNES-SILVA P.; HRNCIR, M.; IMPERATRIZ-
FONSECA, V. L. A polinizagio por vibragio. Oecologia
Australis, v. 14, n. 1, p. 140-151, 2010.

RAMALHO, M.,; KLEINERT-GIOVANNINI, A
IMPERATRIZ-FONSECA, V.L. Important bee plants for
stinglesss bees (Melipona and Trigonini) and Africanized
honeybees (Apis mellifera) in tropical habitats: a Review,
Apidologie, v. 21, n. 5, p. 469-488, 1990.

RAMALHO, M.; SILVA, M. D.; CARVALHO, C. A. L.
Dinimica de uso de fontes de pdlen por Melipona scutellaris
Latreille (Hymenoptera:Apidae): uma andlise comparativa
com Apis mellifera L. (Hymenoptera:Apidae), no dominio
tropical atlintico. Neotropical Entomology, v. 36, n. 1,
38-45, 2007.

ROUBIK, D. W. Ecology and natural history of

tropical bees. New York: Cambridge University Press,
1989.

ROUBIK, D. W.; MORENGO, J. E. P. Pollen and spores
of Barro Colorado Island. St. Louis: Botanical Garden
Press, 1991.

SEI-Superintendéncia de Estudos Econdmicos e Sociais da
Bahia. Tipologia climética por municipio: Camagari —
BA - 2013. Available from:< http://www.sei.ba.gov.br.>.
Access on: Mar. 22, 2014.

SILVEIRA, F. A.; MELO G. A. R,; ALMEIDA, E. A. B.
Abelhas brasileiras: sistemitica e identificagio, Belo
Horizonte: IDM Composicao e Arte, 2002.

VIDAL, M. G.; SANTANA, N. S.; VIDAL, D. Flora
apicola e manejo de apidrios na regiio do Reconcavo Sul
da Bahia. Revista Académica: Ciéncias Agrarias e
Ambientais, v. 6, n. 4, p. 503-509, 2008.

Received on June 3, 2015.
Accepted on September 30, 2015.

License information: This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Acta Scientiarum. Biological Sciences

Maringd, v. 37, n. 4, p. 483-489, Oct.-Dec., 2015



