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Pollen analysis of honey and beebread derived from Brazilian mangroves
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ABSTRACT – (Pollen analysis of honey and beebread derived from Brazilian mangroves). Pollen analyses were performed 
on honey and beebread from hives in apiaries located in two distinct mangrove areas dominated by Laguncularia racemosa 
(L.) C.F. Gaernt. one apiary was located at the edge of Guanabara Bay, rio de Janeiro state, and the other near Maranguá Bay, 
Bahia state, Brazil. We investigated the contribution of nectar and pollen from mangrove vegetation to Apis mellifera L. honey 
and beebread stocks. Intensive visitation to this plant species by honeybees and the presence of its pollen grains in honey and 
beebread confirmed the importance of Laguncularia racemosa as a polliniferous and nectariferous species. 
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InTRoduCTIon 

Countries such as India, the United states, China, 
and Cuba have long taken advantage of nectariferous and 
polliniferous mangrove vegetation in the production of 
honey and beebread by bees of the species Apis (Piñeiro 
1989, krishnamurthy 1990, Yao et al. 2006, singh & 
kar 2011). Although mangrove vegetation grows almost 
continuously along the Brazilian coast from Amapá 
state in the north to santa Catarina state in the south 
(covering a total area of 13,000 km2) (spalding et al. 
2010), its contribution to apicultural activities has not 
been extensively investigated. Assessing the potential 
contribution of the mangrove vegetation to apiculture 
along the Brazilian coast is important as apiculture 
in native environments is a conservationist activity 
with many associated benefits. Mangrove apiculture 
represents a potential alternative economic activity 
for many populations residing in the coastal regions of 
Brazil and, if underpinned by competent environmental 
institutions, could become a promising activity in the 
conservation of this ecosystem. 

Honeybees store flower nectar inside beeswax 
alveoli (other than those containing beebread). Pollen 
grains used for beebread are transported by worker bees 
in pollen pellets/pollen loads attached to pollen baskets 
(corbicula) on their hindmost pair of legs. Compacting 
the pollen pellets into the alveoli forms what is known 
as beebread, which serves as a food source for their 

broods. Monthly pollen analyses of stored honey and 
beebread is an indispensable method for identifying the 
floral sources used by bees, and we sought to obtain 
data on the representivity of the constituent mangrove 
plant species in apicultural products. special attention 
was given to Laguncularia racemosa (L) C.F. Gaertn 
(white mangrove), which is well represent in the  
study region. 

The white mangrove is a functionally dioecious 
species, with plants producing only male, or both male 
and female flowers (Allen 2003). Flowering and fruiting 
may occur all year long (Jiménez 1985), although 
flowering is more intensive during rainy periods (Valente 
et al. 1994, Landry & rathcke 2007, Menezes et al. 
2008). L. racemosa has an entomophilous pollination 
syndrome, and pollination is performed by species of 
diptera (Jiménez 1985, Lemus-Jiménez & ramírez 
2003). Apis mellifera visits L. racemosa flowers but it 
is not an effective pollinator (Landry & rathcke 2007) – 
although L. racemosa is a melliferous species, according 
to CoNAFor (2004). 

The pollen morphology of L. racemosa has been 
described in the palynological literature (Barth & silva 
1965) as: monad, isopolar, average sized (25.0-35.4 µm), 
subprolate, tricolporate, narrow colpus, inconspicuous 
and lalongate endoapertures, nexine thinner than the 
sexine, folded microreticulate tectate sexine. The 
lumina of the reticulum are reduced towards the colpus. 
Photographs of pollen types of the species using scanning 
electron and light microscopy were presented by Barth 
& Luz (1998).

A more complete knowledge of the presence of 
pollens derived from mangrove, open field, and wooded 
areas in the food stocks in Apis mellifera hives from 
an apiary located in a coastal region will increase our 
knowledge of the interactions of bees and nectariferous 
and polliniferous mangrove floral sources. 
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MATeRIAl And MeThodS 

Study site

The Guanabara Bay mangrove swamp covers ca. 60 km2 
and is contained within the Guapimirim environmental 
Protection Area (ePA). The apiary chosen for this study was 
located in Barão-do-Iriri (22°40’ s and 43°02’ W) in the 
municipality of Magé, Guanabara Bay, rio de Janeiro state, 
Brazil. Cattle pastures and mangrove swamps dominate the 
landscape, but with the presence of cultivated arboreal and 
shrub fruit species. The climate is hot and humid, with year-
round temperatures near 22 °C. There is a rainy season from 
January to March, and another relatively dry season from July 
to september (Araújo & Maciel 1979, FeeMA 1979, Amador 
1992, soares et al. 2003).

The apiary chosen in Bahia state was located near 
Maranguá Bay (13°56’ s and 38°55’ W) in the municipality 
of Camamu, which has a mangrove swamp covering ~28 km2 
as well as remnant areas of Atlantic Forest, palm oil (Elaeis 
guineensis Jacq) and cashew (Anacardium occidentale 
L) plantations, and extensive areas of secondary forest 
vegetation (capoeirão). The apiary was installed in the 
capoeirão region, proximately 350 m from the mangrove. 
The climate in the region is hot and humid, with average 
year-round temperatures of ~24 °C, and a rainy season from 
March to May (oliveira et al. 1998).

We analyzed samples of honey and beebread stored in 
the honeycombs of hives in each apiary.

Sampling Guanabara Bay honey

samples were collected monthly for one year and were 
processed the following the european standard Method, without 
the application of acetolysis. Ten grams of honey was dissolved 
in 20 ml of distilled water. The sediment was re-suspended in 
a 1:1 glycerol:H2o mixture and subsequently mounted with 

glycerine-jelly on microscope slides sealed with paraffin. For 
pollen analyses, 500 pollen grains per sample were counted and 
the relative frequencies (percentages) of each pollen type were 
established following Zander (Maurizio & Louveaux 1965). 
The results were analyzed in terms of pollen type dominance, 
considering the under- and over-representations in each sample 
(Barth 1970a, 1970b, 1970c, 1970d, 1989, 1990).

Sampling Guanabara Bay beebread

Five pollen samples were collected monthly, during one 
year, from the same hive used for honey analysis. The pollen 
comb was removed every month and replaced by a new one 
made of beeswax. samples were not collected in February 
and December, due to the lack of significant stocks at those 
times. The samples were dissolved in 1:1 glycerol:H2o, and 
the microscope slides sealed with paraffin. For these analyses, 
2,000 pollen grains were counted in each sample (making 
sure to consider the whole slide). The results were analyzed 
in terms of pollen type dominance, considering the under- and 
over-representations in each sample. 

Sampling Maranguá Bay honey

Four honey samples were collected during the flowering 
period of Laguncularia racemosa. The methodologies used for 
sample preparation, counting pollen types, and interpretation 
of the results followed those previously mentioned for the 
Guanabara Bay honey sampling. Beebread samples were not 
collected due to technical problems. 

ReSulTS

Laguncularia racemosa pollen grains were observed 
in honey and beebread samples (tables 1 and 2). The main 
pollen types encountered are shown in figures 1 to 11.

Table 1. occurrences of pollen class percentages in honey and beebread samples from Guanabara Bay, rio de Janeiro, Brazil. 
(d = dominant pollen (> 45%); A = accessory pollen (15%-45%); I = isolated pollen (3%-15%); o = occasional pollen (< 3%); 
H = honey samples; P = beebread samples).

Habit Pollen types
Jan Feb Apr May Jun Jul Aug sep oct Nov dec

H P H H P H P H P H P H P H P H P H P H
Herbs AsTerACeAe

Bidens I
Eupatorium o d A o I d d d o A I I I
Montanoa I o o I I o o
Tithonia o o
CONVOLVULACEAE
Merremia o
CYPerACeAe I o o o o
PoACeAe
Panicum o A I o I I I I I I I I o I I I

continue
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Habit Pollen types
Jan Feb Apr May Jun Jul Aug sep oct Nov dec

H P H H P H P H P H P H P H P H P H P H
LAMIACeAe
Hyptis o o o
MIMosACeAe
Mimosa pudica d A d A d I I d
FABACeAe o o o
Chamaecrista I
Crotalaria pallida o o
LYTHrACeAe
Cuphea o o I o
MALVACEAE
Sida o o o I o o o
oNAGrACeAe o I  I o o o
rUBIACeAe
Borreria o o A A I o o o
TILIACeAe
Triumfetta o A A o o I o o

Trees, shrubs and vines ANACArdIACeAe I
Spondias A A I
BoMBACACeAe o o
CoMBreTACeAe
Laguncularia racemosa o I o
Terminalia o o I
AsTerACeAe
Gochnatia I A A o I d A
Vernonia o I I I A o o I I A A o o
eUPHorBIACeAe
Croton o o o o o o o o A o o
Ricinus communis I d
CAesALPINIACeAe o o
MIMosACeAe
Albizzia lebbeck o o I I o
Mimosa bimucronata o A A A
Piptadenia I o o I
Schrankia o o o o
MorACeAe
Cecropia o A I I A A I I I I
MYrTACeAe
Eucalyptus o I I I o o o I A I I o
Eugenia o I
Jambosa I
Myrcia o o I I o
AreCACeAe
Psilate type o I I o o I o o I o o
Verrucate type o o I I o
PAssIFLorACeAe o o o o
PoLYGoNACeAe
Coccoloba o
sAPINdACeAe o I I d d o
sTerCULIACeAe
Dombeya I
ULMACeAe
Trema micranta o I
Not identified I o A I I  I I I A o I
Total of pollen types 8 7 11 14 10 17 6 8 12 7 6 18 15 14 13 15 14 12 11 12

continuation
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Figures 1-11. Light photomicrographs of dominant or characteristic pollen types from honey and beebread samples collected in 
mangrove apiaries. 1. Mimosa pudica (Fabaceae-Faboideae), tetrad. 2. Mimosa bimucronata (Fabaceae-Faboideae), ditetrads. 
3. Cupania (sapindaceae), polar view, optical section. 4. Ricinus communis (euphorbiaceae): 4a. nearly polar view, surface and 
apertures; 4b. nearly polar view, optical section. 5. Eucalyptus (Myrtaceae), polar view, optical section. 6. Vernonia (Asteraceae), 
polar view, optical section. 7. Eupatorium (Asteraceae), polar view, optical section. 8. Gochnatia (Asteraceae), equatorial view, 
optical section. 9. Hyptis (Lamiaceae), polar view, optical section. 10. Borreria verticillata (rubiaceae), polar view, optical 
section. 11. Laguncularia racemosa (Combretaceae), equatorial view, optical section. Bar = 10 µm.
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Guanabara Bay honey samples

Thirty four pollen types were identified representing 
31 genera and 24 families (table 1). The most frequent 
pollen type belonged to the families Mimosaceae and 
Asteraceae. The dominant nectar in August was from 
Gochnatia velutina (cambará), Eupatorium maximilianii 
(salseira) in April and July, sapindaceae in November, and 
Mimosa pudica (malícia-roxa) from december to February 
and again in June. Heavy rains jeopardized the handling 
and extraction of honey from the hive during March. In 
April, the honey was a nectar combination of Eupatorium 
maximilianii and Spondias sp. (cajá) nectars, with only a 
small contribution from Laguncularia racemosa. From 
May to June, the predominant nectar sources were Mimosa 
pudica and M. bimucronata (maricá). In september, the 
honey was largely composed of nectar from Eucalyptus 
sp. and M. bimucronata, in october mainly from 
Vernonia sp. (assa-peixe), and in November the honey 
was predominantly from Dombeya sp. (astrapéia-rósea), 
Croton sp. (morrão-de-candeia), and sapindaceae.

Guanabara Bay beebread samples

Thirty two pollen types were identified, representing 
27 genera and 22 families (table 1). The most predominant 
pollen types were from the families Asteraceae and 
Mimosaceae, followed by euphorbiaceae, Lythraceae, 
Moraceae, Poaceae, rubiaceae, sapindaceae, and 
Tiliaceae. The lowest pollen type richnesses were 
observed in January, June, and July. Laguncularia 
racemosa contributed to pollen stocks only in April and 
october, and only low frequencies. 

Maranguá Bay honey samples

Twenty eight pollen types were identified in the 
four samples analyzed, representing 23 genera and 19 
families (table 2). The honey was monofloral for Mimosa 
pudica in september and december, while from october 
to November the honey was polyfloral. The pollen of 
Laguncularia racemosa was observed in honey only at 
low frequencies from November to december. 

dISCuSSIon 

The pollen spectra of the honey and beebread samples 
from Guanabara Bay showed good representation from 
hygrophytes, several ruderal species, as well as introduced 
and cultivated species near the study area. Native trees 
were little represented in the samples. The most significant 
pollen types were from Mimosa bimucronata (a native 

Table 2. occurrence of pollen class percentages in 
honey samples from Maranguá Bay, Bahia state, Brazil.  
(d = dominant pollen (> 45%); A = accessory pollen 
(15%-45%); I = isolated pollen (3%-15%); o = occasional 
pollen (< 3%); H = honey samples).

Habit Pollen types sep
H

oct
H

Nov
H

dec
H

Herbs AMArANTHACeAe
Althernanthera o
AsTerACeAe
Eupatorium o o o I
Elephantopus I
Montanoa o o
CYPerACeAe o o o o
PoACeAe
Panicum o o
LAMIACeAe
Hyptis I A o
MIMosACeAe
Mimosa pudica d A A d
LYTHrACeAe
Cuphea o o
rUBIACeAe
Borreria I A o
Richardia o
VERBENACEAE o

Trees, shrubs ANACArdIACeAe
and vines Anacardium o o o

BorAGINACeAe
Cordia o
BUrserACeAe
Protium o
CoMBreTACeAe
Laguncularia racemosa o o
Terminalia o o o o
AsTerACeAe
Vernonia I I I o
eUPHorBIACeAe
Ricinus communis o
MIMosACeAe
Acacia I I I I
Mimosa caesalpinaefolia o I
Piptadenia I I
Schrankia I I
MorACeAe
Cecropia o o o o
MYrTACeAe
Myrcia o o
rUTACeAe
Zanthoxylum o o o o
AreCACeAe o o o o
sAPINdACeAe o o o
Not identified o o o o
Total of pollen types 15 20 25 15
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hygrophyte), Gochnatia polymorpha (ruderal), Mimosa 
pudica (ruderal), Eupatorium maximilianii (ruderal), 
Vernonia (ruderal), Croton (ruderal), Eucalyptus (an 
exotic tree species), Myrcia (several fruit tree species 
introduced into the apiary), Arecaceae (a tree species 
introduced into the region), Spondias (a fruit tree species 
introduced to the apiary), and the family Combretaceae 
(native hygrophytes, including Laguncularia racemosa). 
The honey samples from Guanabara Bay revealed 
the occurrence of episodes of monofloral honey 
from Mimosa pudica (January, February, June, and 
december), Eupatorium (April and July), Gochnatia 
(August), and a sapindaceae (November). The 
pollen of Eupatorium (July and August) and Ricinus  
communis (castor-oil plant, mamoneiro, in october) were 
usually dominant, indicating intense visitation by the 
honeybees in this region. 

The intense collection by Apis mellifera of pollen 
types considered anemophilous and of low nutritional 
value (Poaceae, Cyperaceae and Cecropia) revealed the 
lack of better floral sources during a good part of the 
year. The search for food obliged them to range widely 
during periods of scarcity – as could be seen by the 
presence of Eucalyptus pollen in the samples derived 
from plantations located 3 km from the apiary. The 
pollen spectra of the samples characterize this coastal 
region as having experienced intense anthropogenic 
intervention. 

The most representative pollen types at Maranguá 
Bay were Mimosa pudica (ruderal), Vernonia (ruderal), 
Acacia (a native tree), Borreria latifolia (ruderal), Hyptis 
(ruderal), Eupatorium (ruderal), Arecaceae (several 
native tree species), Myrcia (several native fruit species), 
Zanthoxylum (a native tree species), Anacardium (the 
cashew tree), Combretaceae (hygrophyte), sapindaceae 
(vines and native tree species), Schrankia (a native tree 
species), and Piptadenia (a native tree species). The 
honey samples from Maranguá Bay showed wide pollen 
spectra composed of plants occurring in the woodlands 
and capoeirão of the surrounding area – which indicated 
better preservation conditions than seen in Guanabara 
Bay. Monofloral honey was observed in September 
and december from Mimosa pudica, while the honey 
collected in October and November was polyfloral. 

Contributions of Laguncularia racemosa nectar to 
Apis mellifera honey were observed during the month 
of April in the Guanabara Bay region, and its pollen 
was found in beebread during the months of April 
and october. At Maranguá Bay, on the other hand, the 
nectar of Laguncularia racemosa contributed to honey 
produced during the months of November and december. 

Laguncularia racemosa can be considered a principally 
nectariferous species as only low quantities of pollen 
grains were found inside the honey samples examined, 
but large nectar contributions. 

our analyses demonstrated that the highly-scented 
inflorescences of Laguncularia racemosa readily attract 
Apis mellifera in both degraded and preserved areas. 
The use of Laguncularia racemosa nectar was intense 
in both the mangrove apiary (Guanabara Bay – rio de 
Janeiro state) and in the apiary located farther away 
from the mangrove swamp (Maranguá Bay – Bahia 
state) (personal communication from the beekeepers). 
Laguncularia racemosa can be considered an important 
apicultural tree species as it flowers for long periods of 
time in these regions and occurs at high densities even 
though its pollen is poorly represented in the honey. 
during the six months when Laguncularia racemosa 
was in flower, 500 liters of honey were obtained from 
26 hives installed in the apiary in the Guanabara Bay 
(personal communication from the beekeepers) – which 
is considered an excellent yield. These harvests represent 
a major economic stimulus for the development of 
apiculture in mangrove regions in Brazil and should bring 
important benefits to the conservation of this threatened 
ecosystem. relevant recommendations include installing 
apiaries in drier areas of the landscape (and not inside 
the mangrove swamp itself) as well as choosing areas 
near fresh water sources.

Acknowledgements – We would like to thank the beekeepers 
José Lindomar P. de souza and Jackson Cabral for providing 
the apicultural material, dr. sérgio Augusto de Miranda 
Chaves for his valuable help during the field work, the 
Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq) for scholarships granted to the authors, 
and the Fundação de Amparo à Pesquisa do estado do rio 
de Janeiro (Faperj) for financial support.

RefeRenCeS

Allen JA. 2003. Tropical tree seed manual. species 
descriptions. Laguncularia racemosa (L.) C.F. Gaertn. 
UsA: rNGr (reforestation, nurseries, and genetic 
resources). http://www.rngr.net/Publications/ttsm/
Folder.2003-07-11.4726/PDF.2004-03-15.0815/file 
(accessed 2011 sept 10).

Amador es. 1992. Baía de Guanabara: um balanço histórico. 
In Natureza e sociedade no rio de Janeiro (MA Abreu, 
org.). Biblioteca Carioca, rio de Janeiro, p.201-258.

Araújo dsd, Maciel NC. 1979. os manguezais do recôncavo 
da Baía de Guanabara. Fundação estadual de engenharia 
do Meio Ambiente – FeMA, rio de Janeiro.



 Brazilian Journal of Botany 35(1):79-85, 2012 85

Barth oM, silva sAF. 1965. Catálogo sistemático dos 
pólens das plantas arbóreas do Brasil Meridional –  
VII. Thymelaeaceae, Lythraceae, Lecythidaceae, 
rhizophoraceae e Combretaceae. Memórias do Instituto 
oswaldo Cruz 63:255-273.

Barth oM. 1970a. Análise microscópica de algumas amostras 
de mel. 1. Pólen dominante. Anais da Academia 
Brasileira de Ciências 42:351-366.

Barth oM. 1970b. Análise microscópica de algumas amostras 
de mel. 2. Pólen acessório. Anais da Academia Brasileira 
de Ciências 42:571-590.

Barth oM. 1970c. Análise microscópica de algumas amostras 
de mel. 3. Pólen isolado. Anais da Academia Brasileira 
de Ciências 42:747-772.

Barth oM. 1970d. Análise microscópica de algumas amostras 
de mel. 4. espectro polínico de algumas amostras de 
mel do estado do rio de Janeiro. revista Brasileira de 
Biologia 30:575-582.

Barth OM. 1989. O pólen no mel brasileiro. Gráfica Luxor, 
rio de Janeiro.

Barth OM. 1990. Pollen in monofloral honeys from Brazil. 
Journal of Apicultural research 29:89-94.

Barth oM, Luz CFP. 1998. Melissopalynological data 
obtained from a mangrove area near to rio de Janeiro, 
Brazil. Journal of Apicultural research 37:155-163.

Comisíon Nacional Forestal – Conafor. México. sistema 
de informacíon para la reforestacíon – sIre. Paquetes 
tecnológicos. Laguncularia racemosa (L) Gaertn. 
http://conafor.gob.mx/programas nacionales forestales/
pronare/Fichas Tecnicas/Laguncularia racemosa.pdf 
(accessed 2011 sept 10).

Feema. 1979. os manguezais do recôncavo da Baía de 
Guanabara, rio de Janeiro. dicomt (Cadernos da 
Fundação estadual de engenharia do Meio Ambiente, 
série técnica 10/79), rio de Janeiro.

Jiménez JA. 1985. Laguncularia racemosa (L.) Gaertn. f. 
White mangrove. New orleans: Us department of 
Agriculture; Forest service; southern Forest experiment 
station. disponível em: www.fs.fed.us/global/iitf/
Lagunculariaracemosa .pdf (accessed 2011 sept 10).

krishnamurthy k. 1990. The apiary of the mangroves. In 
Wetland ecology and management: case of studies. (dF 
Whigham, et al., eds.). kluwer Academic Publishers, 
(dF Whigham, d dykyjoya, s Hejnyeds), kluwer 
Academic press, Netherlands, p.135-140. 

Lemus-Jiménez LJ, ramírez N. 2003. Polinización y 
polinizadores en la vegetación de la planicie costera de 
Paraguaná, estado Falcon, Venezuela. Acta Científica 
Venezolana 54:97-114.

Landry C, rathcke BJ. 2007. do inbreeding depression 
and relative male fitness explain the maintenance of 
androdioecy in white mangrove, Laguncularia racemosa 
(Combretaceae)? New Phytologist 176:891-901.

Maurizio A, Louveaux J. 1965. Pollens de plantes melliféres 
d’europe. Union des Groupements Apicoles Francais, 
Paris.

Menezes MP, Berger U, Mehlig U. 2008. Mangrove vegetation 
in Amazonia: a review of studies from the coast of Pará 
and Maranhão states, north Brazil. Acta Amazonica 
38:403-420.

oliveira oMC, damasceno rN, Queiroz AFs, Fahel Filho 
e. 1998. Caracterização geoambiental de zonas de 
manguezais da Baía de Camamu-BA: subsídios para 
um estudo ambiental sistemático. revista da escola de 
Minas 51:42-46.

Piñeiro AP. 1989. Manejo integrado de ecossistemas de 
manglares. Informe de campo: La apicultura en las 
zonas de manglar y en el area del proyecto. relatório 
Técnico da organizacion de las Naciones Unidas para 
la Agricultura y la Alimentacion (TCP/CUB/8851), 
Cuba.

singh s, kar r. 2011. Melissopalynological studies on 
mangrove honeys from sunderbans (Bangladesh) and 
Little Andaman (India). Current science 100:1290-
1293.

soares MLG, Chaves Fo, Corrêa FM, silva Júnior CMG. 
2003. diversidade estrutural de bosques de mangue e 
sua relação com distúrbios de origem antrópica: o caso 
da Baía de Guanabara (rio de Janeiro). Anuário do 
Instituto de Geociências – UFrJ 26:101-116.

spalding M, kainuma M, Collins L. 2010. World atlas of 
mangroves. earthscan, London.

Valente MC, Silva NMF, Guimarães DJ. 1994. Morfologia 
e anatomia do fruto de Laguncularia racemosa (L.) 
Gaernt. F. (Combretaceae). Arquivos do Jardim Botânico 
do rio de Janeiro 32:39-50.

Yao Y, Bera s, Wang Y, Li C. 2006. Nectar and pollen sources 
for honeybee (Apis cerana cerana Fabr) in Qinglan 
Mangrove Area, Hainan Island, China. Journal of 
Integrative Plant Biology 48:1266-1273.




