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Abstract. Ikhsan M, Hadi UK, Soviana S. 2020. Diversity and distribution bromeliads plants as breeding habitat for mosquito larvae 

(Diptera: Culicidae) in Bogor, Indonesia. Biodiversitas 21: 3494-3498. Bromeliads leaf structure can hold water and has potential as the 
breeding ground for mosquitoes. Information regarding the potential of bromeliads as a habitat for mosquito larvae in Indonesia is 

limited. This study aims to identify the diversity of bromeliads and their potential as breeding habitat for mosquito larvae in West Bogor 

Sub-district, Bogor City, West Java, Indonesia. Determination of the sample using purposive sampling method. Larvae collections were 

carried out on bromeliads that were outside the building in December 2019 to Maret 2020. The collection used a 50 ml syringe that was 
modified using a small pipe. Total bromeliads collected were 117 consisted of Neoregelia, Cryptanthus, dan Alcantarea from 50 

observation points. The percentage of mosquito larvae presence from bromeliads was 74.4%. Total larvae collected were 859 larvae 

consisting of Aedes albopictus, Aedes aegypti, Aedes spp., Armigeres subalbatus, and Culex quinquefasciatus. The diversity of mosquito 

larvae found in the bromeliads were low (H'=0.16), while the dominant species of mosquito larvae were Ae. albopictus (61.55%) and 
confirmed as the second vector of Dengue Fever in Indonesia. The results of this study indicate that bromeliads have potential as a 

breeding site for mosquito larvae in West Bogor Sub-district, Bogor City. 
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INTRODUCTION 

Vector-borne disease is a serious public health concern 

because of its accelerated spread. The spread of this disease 

is influenced by human movement (urbanization), human 

behavior, and ineffective vector control (Gubler 2011; 

Hemme et al. 2010). Mosquitoes (Diptera: Culicidae) are 

disease vectors that can be found in various regions or are 

cosmopolitan. According to Chadee and Martinez (2016), 

human behavior plays a role in the dynamics of Ae. aegypti 

population in residential areas. Structural changes in the 

landscape in residential areas have the potential to breed 
habitat for mosquito larvae as vectors of disease (Quintero 

et al. 2014). Mosquito larvae require accumulating water to 

be able to breed such as water reservoirs, bathtubs, jars, 

flower vases, used items, coconut shells, and gaps in plants 

that can retain water (phytotelmata) (Hadi and Soviana 

2013). 

Bromeliads are an ornamental plant that is quite popular 

today in landscape arrangement of residential areas 

(Silvestro et al. 2014). Bromeliads belong to the 

Bromeliaceae family or pineapple plants consisting of 50 

genera. Features of bromeliads plants are found in the 

leaves which have various shades of color (Trubus 2008). 

However, bromeliads are a plant that is can retain water in 

the leaves and stems, hence the potential to be a habitat for 

mosquito larvae (Ladino et al. 2019). According to Docile 

et al. (2017), bromeliads act as habitats for mosquito vector 

breeding in densely populated residential areas.
 

According to Wilke et al. (2018), Aedes aegypti, 

Wyeomyia mitchellii, Wyeomyia vanduzeei, Culex 

quiquefasciatus and Culex biscaynensis are mosquito 

larvae found in bromeliads in the residential area of Miami-

Dade County, Florida. Mosquito larvae collected from 90 

bromeliads in the Parque Nacional do Itatiaia (PANTA), 
Rio de Janeiro, Brazilia consist of 5 genera namely 

Anopheles, Culex, Wyeomyia, Runchomyia, and 

Toxorhynchites (Cardoso et al. 2015). The diversity of 

mosquito larvae found in bromeliads shows the importance 

of the bromeliads potential as mosquito larvae habitat. 

Mosquito larvae infestation in bromeliads can be 

influenced by the internal conditions of the bromeliads and 

the surrounding environment (Frank dan Lounibos 2009). 

Bogor is a city in Indonesia with high rainfall that 

supports the potential of bromeliads as a habitat for 

mosquito larvae breeding. Aedes, Culex, Anopheles, 

Armigeres, and Mansonia are important genus of the 

Culicidae family that act as vectors of disease (Hadi and 

Koesharto 2006). Mosquitoes are reported as vectors of 

Dengue Fever (DF) (Liu-Helmersson et al. 2016), 

Chikungunya (Thiberville et al. 2013), Filariasis 

(Famakinde 2018), Malaria (Hadi and Koesharto 2006) and 
Japanese Encephalitis (JE) (Tiwari et al. 2012). 

The variety of diseases that can be transmitted so that 

the presence of mosquitoes causes unrest in the 

community. Ecological factors such as the characteristics 

of breeding habitats affect the dynamics and patterns of 

vector distribution in a region (Dida et al. 2018). The 
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potential of bromeliads as a natural container in the 

breeding of mosquito larvae can affect the success of 

vector control in an area (Wilke et al. 2018). The limited 

information about the potential of bromeliads as mosquito 

larvae habitat is the background of this research. This study 

aims to identify the distribution of bromeliads and their 

potential as breeding habitat for mosquito larvae as well as 

diverse of mosquito larvae found in bromeliads in West 

Bogor Sub-district, Bogor City. 

MATERIALS AND METHODS 

Research time and study area 
The study was conducted in December 2019 to March 

2020 in areas outside the building such as residential areas, 

commercial areas, and public facilities in West Bogor Sub-

district, Bogor City, West Java, Indonesia. The study was 

conducted by observation and sample collection which 

included observations of bromeliads distribution, collection 

of mosquito larvae, and measurement of mosquito larvae 

diversity in the observed bromeliads.
 

Procedures 
Observation of bromeliads distribution 

The observation of bromeliads distribution is carried 

out by observation which includes identification, 

enumeration of the location, and the presence of mosquito 

larvae in the bromeliads. Determination of the bromeliads 

sample using purposive sampling method. 

Collection and identification of mosquito larvae 

The collection of mosquito larvae was done by using a 

50 ml sized syringe modified to take water contained in 

each bromeliad. The water volume of each bromeliad was 

recorded and mosquito larvae were put into a collection 

bottle containing 70% alcohol and labeled (Wilke et al. 

2018). The identification of mosquito larvae was carried 

out at the Parasitology and Health Entomology Laboratory, 

IPB University. The collected larvae are placed on a glass 

object using a needle. The observation was done with a 

stereo microscope with 100x magnification. The 

identification of mosquito larvae refers to Pedoman Survei 

Entomologi Demam Berdarah Dengue dan Kunci 

Identifikasi Nyamuk Aedes (Indonesia Ministry of Health 

Indonesian 2017), Ektoparasit: Pengenalan, Identifikasi, 
dan Pengendaliannya (Hadi dan Soviana 2013), and Kunci 

Identifikasi Culex Jentik dan Dewasa di Jawa (Depkes 

1989). 

Data analysis 

The distribution and variety of bromeliads are analyzed 

descriptively and spatially. Measurement of a diversity of 
mosquito larvae was analyzed descriptively on the Shannon 

diversity index (H'), relative abundance, frequency, and 

species dominance (Odum 1993). 

Diversity index (Shannon-Weiner) 

H '= ∑ - Pi Ln Pi. where Pi =  

 

Where:  

ni = the number of individuals per larval species 

N = total number of larvae 

H' = Shanon-Weiner diversity index 

Pi = abundance index 

Relative abundance 

The relative abundance is the ratio of the number of 

individual species of mosquito larvae to the total species of 

larvae collected and expressed as a percent. 
 

Relative abundance = 

 x100% 

Frequency of species 

The frequency of caught mosquito larvae is calculated 

based on the comparison between the number of collections 

obtained by certain mosquito larvae and the total collection 

of mosquito larvae. 
 

Frequency = 

 

Species dominance 

The number of species dominance is calculated based 

on the results of multiplication between relative abundance 
and the frequency of caught by the species at one time of 

capture. 

 
Species dominance = Relative abundance x Frequencies captured 

 

RESULTS AND DISCUSSION 

Observation of bromeliads distribution 
Observation of bromeliads distribution in West Bogor 

Sub-district, Bogor City, Indonesia is presented in Table 1. 

Bromeliads were found at 50 observation points spread 

over residential areas, commercial areas, and public 
facilities. The highest distribution of the presence of 

bromeliads is in the residential area of 30 points or 60% of 

the total observation points. In commercial areas and public 

facilities, 10 points (20%) each were found. Bromeliads 

were observed as many as 117 plants from 3 genera namely 

Neoregelia, Cryptanthus, and Alcantarea. Neoregelia is the 

most common bromeliad genus, followed by Alcantarea 

and Cryptanthus. 

Bromeliads conditions that were observed generally 

contained accumulating water in the leaf axis. This can be 

seen in Table 2, as many as 101 bromeliads have to 

accumulate water and 16 are dry conditions. Also, of the 

101 bromeliads that contained accumulating water, there 

are 87 of them with mosquito larvae. This shows the high 

potential of bromeliads as a habitat for mosquito larvae 

breeding with the percentage value of 74.4% of the total 

bromeliads observed. 
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Table 1. Observation of bromeliads distribution in West Bogor 

Sub-district, Bogor City, Indonesia 
 

Observation  

point 
Total 

Genus bromeliads 

Total 

N
eo

re
g

el
ia

 

C
ry

p
ta

n
th

u
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A
lc

a
n

ta
re

a
 

Public facilities 10 33 0 4 37 

Residential area 30 41 2 8 51 

Commercial area 10 18 0 11 29 

Total 50 92 2 23 117 

 

 
Table 2. Water conditions and the existence of mosquito larvae in 

bromeliads 

 

Water condition 
Total  

bromeliads 
Larvae 

Bromeliads  

contain water 

Present 101 
Present 87 

Not Present 14 
Not Present 16 Not Present 

Total 117  101 

 

 

Variety of mosquito larvae types on bromeliads 
Species diversity of mosquito larvae on bromeliads in 

West Bogor Sub-district, Bogor City are presented in Table 

3. Total mosquito larvae collected from bromeliads were 

859 larvae consisting of 3 genera namely Aedes, Culex, and 

Armigeres. Aedes genus is the highest mosquito larvae 

collected, namely 92% of the total mosquito larvae. Aedes 

albopictus is the most abundant species, namely 676 larvae 

with an abundance percentage of 78.7%. Then followed by 

Ae. aegypti, Cx. quiquefasciatus, Aedes spp, and Armigeres 

subalbatus. Aedes spp. are a mosquito larvae from the 

Aedes genus which is still the first instar stage. 

The diversity index of mosquito larvae breeding on 
bromeliads plants 0.16. This shows the diversity of 

mosquito larvae is relatively low. Ae albopictus is the 

dominant species found in bromeliads with a dominance 

value of 61.55%. Abundance and frequency values of Ae. 

albopictus is the highest compared to other species. The 

same occurrence was also found in the abundance and 

frequency values of Ae. albopictus is the highest compared 

to other species. 

Discussion 
Bromeliads that have been identified in Indonesia are 

more than 200 species (Trubus 2008). Neoregelia is a 

genus of bromeliads that have the highest diversity of 

species compared to other genera. Neoregelia has a 

characteristic arrangement of dense leaves and forms a 

bowl like a rose (Santos-Silva et al. 2017). Bromeliads are 

the most popular ornamental for plant enthusiasts and are 

found in Indonesia (Trubus 2008). Cryptanthus is a genus 

of bromeliads known as Earth Stars. The uniqueness of 

Cryptanthus is found in the growth of leaves that fall/crawl 

to the ground so that it is like a shooting star (Versieux et 

al. 2013). Alcantarea is classified as the largest bromeliad 

plant found in Indonesia. This plant can reach up to 2 

meters in size. The distinctive feature of this species is that 

there is a red hue on the leaf's back (Trubus 2008). 

Bromeliad is an ornamental plant that is very popular in 

urban landscape structuring and is most commonly found 

in residential yards (Wilke et al. 2018). The presence of 

bromeliads in residential areas is a complex problem 

related to the role of bromeliads as mosquito larvae habitat 

(Frank and Lounibios 2009). Bromeliads which are found 

in West Bogor Sub-district, Bogor City generally contain 

water in the leaf armpits. According to Mocellin et al. 

(2009), the volume of water in bromeliads correlates with 
the number of larvae in bromeliads. The presence of water 

in the bromeliads can be influenced by the location of the 

plant, the size or species of the bromeliads. Bromeliads 

which are located in a closed area contain very little water 

to dry. This is because the potential for exposure to 

rainwater is unlikely and only depends on watering the 

plants. Bromeliads are small in size and have very little 

water content to dry both in open, shaded, or closed areas. 

The water conditions in the leaves axils of the 

Neoregelia genus vary according to the location and size of 

the plant. However, all Cryptanthus found in open-sunlit or 

shaded areas are classified as dry. This is allegedly due to 

the wide leaf structure, not tightly arranged, and the 

condition of leaves falling to the ground (Versieux et al. 

2013) causing water to not to be held for long on 

bromeliads leaves. However, all Alcantarea observed 

contained water in the armpit of the leaf. This is because it 

has a large size, wide leaf structure, and neatly arranged so 
that it can hold a lot of rainwater. Alcantarea can store 

water up to 45 liters to prevent dryness (Versiuex et al. 

2012). 

The frequency of the presence of mosquito larvae on 

bromeliads was observed to be quite high. Mosquito larvae 

of the Aedes genus have the highest frequency compared to 

other species in bromeliads. Ar. subalbatus and Cx. 

quiquefasciatus is the lowest frequency species found in 

bromeliads. Ar. subalbatus is only found in 2 Neoregelia 

plants. Cx. quiquefasciatus is also only found in 2 

Alcantarea plants. The low frequency of the two mosquito 

larvae indicates the dominance of Aedes larvae on 

bromeliads as larval breeding habitat in West Bogor Sub-

district, Bogor City. According to Madzlan et al. (2016), 

plants with the ability to retain water such as bromeliads 

can be a breeding habitat for Aedes spp larvae. 

In this study Ae. albopictus is a species that is 
consistent and has the highest abundance compared to other 

species. This shows the potential of bromeliad as a 

potential habitat in Ae. albopictus breeding in urban areas. 

According to Syahribulan et al. (2012), Ae. albopictus is 

the dominant mosquito found outside the home/building 

(exophilic). The diversity of mosquito larvae in the 

bromeliads observed was relatively low. According to 

Odum (1993), the high dominance of species in a 

population causes the low diversity of species in that 

population. However, the high frequency of mosquito 

larvae found in bromeliads needs to be an important 

concern. This shows the role of bromeliads as mosquito 

habitat in West Bogor Sub-district, Bogor City. 
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Table 3. Species of mosquito larvae on bromeliads in West Bogor Sub-district, Bogor City, Indonesia 
 

Species larvae Total H' RA(%) Frequency Dominance (%) 

Ae. albopictus 676 0.16 78.7 0.78 61.55 

Ae. aegypti 77  9.0 0.35 3.11 

Cx. quinquefasciatus 57  6.6 0.03 0.20 

Aedes spp 37  4.3 0.15 0.64 
Ar. subalbatus 12  1.4 0.02 0.03 

Note: H': Diversity Index (Shannon-Weiner), RA: Relative abundance 

 

 

 

 
 

Aedes albopictus is the dominant species found in 

bromeliads. Similar results were reported by Xue et al. 

(2018), Ae. albopictus is a species that is consistently found 

in every bromeliad in the area of the yard. Ceretti et al. 

(2016) also reported Ae. albopictus is the most common 

species found in bromeliads in the city park of Sao Paolo, 

Brazillia. Different things are reported by Higa (2011), Ae. 

albopictus was previously considered a vector in rural areas 

because it is predominantly found in rural areas. Larvae Ae. 

albopictus generally breeds in natural habitats such as tree 

holes, bamboo embankments, and phytotelmata (Dev et al. 

2014). The high population of Ae. albopictus found in this 

study is considered to have adapted so that it can multiply 
in bromeliads in urban areas. According to Li et al (2014), 

the high population of Ae. albopictus in urban areas today 

due to the availability of larval habitat that is affected by 

environmental changes and good adaptability. 

A mosquito as a vector of the disease has a good 

adaptation to the environment. The dynamics of the 

mosquito population is greatly influenced by the presence 

of mosquito larvae habitat. West Bogor Sub-district, Bogor 

City is an environment with high rainfall. The presence of 

bromeliads supports the availability of habitat for mosquito 

larvae in residential areas. Bromeliads as an ornamental 

plant have become a concern in the application of mosquito 

population control as a vector in residential areas. 

Knowledge of the relationship between mosquito habitat 

and human behavior can be a reference in the development 

of vector control in residential areas. 

In conclusion, the highest distribution of the presence of 
bromeliads is in the residential area on West Bogor Sub-

district, Bogor City. Bromeliads were observed from 3 

genera namely Neoregelia, Cryptanthus, and Alcantarea. 

Mosquito larvae found in bromeliads include Ae. 

albopictus, Ae. aegypti, Aedes spp., Ar. subalbatus, and Cx. 

quinquefasciatus. Ae. albopictus is the dominant mosquito 

larvae in bromeliads and confirmed as the second vector of 

Dengue Fever in Indonesia. The species diversity of 

mosquito larvae in bromeliads is relatively low but has the 

potential for high mosquito larvae. Bromeliads need to be 

an important concern as mosquito larvae habitat in the 

preparation of vector control programs in urban areas, 

especially in the rainy season.
 

ACKNOWLEDGEMENTS 

We would like to express my great appreciation to the 
people of West Bogor Subdistrict, Bogor City, Indonesia 

who have participated and the Medical Parasitology and 

Entomology Division, Faculty of Veterinary Medicine, IPB 

University, Indonesia who have helped and cooperated in 

the research process so that it can proceed well. 

REFERENCES 

Cardoso CAA, Lourenco De Oliviera R, Codec CT, Motta A. 2015. 

Mosquitoes in bromeliads at ground level of the Brazilian Atlantic 

forest: the relationship between mosquito fauna, water volume, and 

plant type. Ann Entomol Soc Am 108 (4): 449-458 

Ceretti W, Christe RD, Rizzo M, Strobel RC, de Matos MO, de Mello 

MHSH, Fernandes A, Medeiros-Sousa AR, de Carvalho GC, Marrelli 

MT. 2016. Species composition and ecological aspects of immature 

mosquitoes (Diptera: Culicidae) in bromeliads in urban parks in the 

city of Sao Paulo. Brazil. J Arthropod Borne Dis 10: 102-112
 

Chadee DD, Martinez R 2016. Aedes aegypti (L.) in Latin American and 

Caribbean region: with growing evidence for vector adaptation to 

climate change. Acta Trop 156: 137-43. 

Departemen Kesehatan RI [Depkes]. 1989. Kunci Identifikasi Culex 

Jentik dan Dewasa di Jawa. Depkes RI, Jakarta. [Indonesian] 

Dev V, Khound K, Terwari GG. 2014. Dengue vectors in urban and 

suburban Assam, India: entomological observations. WHO South-

East Asia J Publ Health 3 (1): 51-59. DOI: 10.4103/2224-

3151.206885 

Dida GO, Anyona DN, Abuom PO, Akoko D, Adoka SO, Matano AS, 

Owuor PO, Ouma C. 2018. Spatial distribution and habitat 

characterization of mosquito species habitat during the dry season 

along the Mara River and its tributaries in Kenya and Tanzania. Infect 

Dis Poverty 7: 2. DOI 10.1186/s40249-017-0385.
 

Docile TN, Figueiró R, Honório NA, Baptista DF, Pereira G, Dos Santos 

JAA, Codeço CT. 2017. Frequency of Aedes sp. Linnaeus (Diptera: 

Culicidae) and associated entomofauna in bromeliads from a forest 

patch with a densely urbanized area. Neotrop Entomol. 46: 613-621. 

Famakinde DO. 2018. Mosquitoes and the lymphatic filarial parasites: 

research trends and budding roadmaps to future disease eradication.  

Trop Med Infect Dis 3 (4): 1-10. 

Frank JH, Lounibos LP. 2009. Insects and allies associated with 

bromeliads: a review. Terr Arthropod Rev 1: 125-53. 

Gubler DJ. 2011. Dengue, urbanization and globalization: the unholy 

trinity of the 21st century. Trop Med Health 39 (4): 3-11 

Hadi UK, Koesharto FX. 2006. Mosquito. In: Indonesian Settlement 

Pests, Sigit SH dan Hadi UK (eds), UKPHP FKH IPB, Bogor. 

[Indonesian] 

Hadi UK, Soviana S. 2013. Ectoparasites. Introduction, Identification and 

Control. 3rd th. IPB Press, Bogor. [Indonesian] 

Hemme RR, Thomas CL, Chadee DD, Severson DW. 2010. Influence of 

urban landscapes on population dynamics in a short-distance migrant 

mosquito: evidence for the dengue vector Aedes aegypti. PLoS Negl 

Trop Dis 4 (3): e634. DOI: 10.1371/journal.pntd.0000634. 



 B I O DI VERS I TAS  21 (8): 3494-3498, August 2020 

 

3498 

Higa Y. 2011. Dengue vectors and their spatial distribution. Trop Med 

Health 39: 17-27. 

Ministry of Health Indonesia. 2017. Guidelines for Dengue Fever 

Entomology Survey and Key to Identification of Aedes Mosquitoes. 

Ministry of Health, Jakarta. [Indonesian] 

Ladino G, Ospina‐Bautista F, Estévez Varón J, Jerabkova L, Kratina P. 

Ecosystem services provided by bromeliad plants: A systematic 

review. Ecol Evol. 9: 7360-7372. 

Li Y, Kamara F, Zhou G, Puthiyakunnon S, Li C, Liu Y, Zhou Y, Yao L, 

Yan G, Chen X. 2014. Urbanization increases Aedes albopictus larval 

habitats and accelerates mosquito development and survivorship. 

PLoS Negl Trop Dis. 8 (11): 1-11. DOI: 

10.1371/journal.pntd.0003301
 

Liu-Helmersson J, Quam M, Wilder-Smith A, Stenlund H, Ebi K, Massad 

E, Rocklov J. 2016. Climate change and Aedes vectors: 21st-century 

projections for dengue transmission in Europe. J E Biol Med 7: 267-

277 

Madzlan F, Dom NC, Tiong CS, Zakariah N. 2016. Breeding 

characteristics of Aedes mosquitoes in dengue risk area. Proc Soc 

Behav 234: 164-172 

Mocellin MG, Simoes TC, Silva-do-Nascimento TF, Teixeira MLF, 

Lounibos LP, Lourencode-Oliveira R. 2009. Bromeliad-inhabiting 

mosquitoes in an urban botanical garden of dengue endemic Rio de 

Janeiro - Are bromeliads productive habitats for the invasive vectors 

Aedes aegypti and Aedes albopictus? Mem Inst Oswaldo Cruz 104 

(8): 1171-1176. 

Odum EP. 1993. Dasar-dasar Ekologi. Terjemahan Tjahjono Samingan. 

Edisi Ketiga. Gadjah Mada University Press, Yogyakarta. 

[Indonesian] 

Quintero J, Brochero H, Manrique-Saide P, Barrera-Pérez M, Basso C, 

Romero S. 2014 Ecological, biological and social dimensions of 

dengue vector breeding in five urban settings of Latin America: a 

multi-country study. BMC Infect Dis 14: 38. DOI: 10.1186/1471-

2334-14-38. 

Santos CBD, Leite GR, Falqueto A. 2011. Does native bromeliads 

represent important breeding sites for Aedes aegypti (L.) (Diptera: 

Culicidae) in urbanized areas. Neotrop Entomol 40 (2): 278-281. 

Santos-Silva F, Venda AKL, Halbritter HM, Leme EMC, Mantovani A, 

Forzza RC. 2017. Nested in chaos: Insights on the relations of the 

‘Nidularioid Complex’ and the evolutionary history of Neoregelia 

(Bromelioideae-Bromeliaceae). Brittonia. 69 (2): 133-147 

Silvestro D, Zizka G, Schulte K. 2014. Disentangling the effects of key 

innovations on the diversification of Bromelioideae (Bromeliaceae). 

Evolution 68 (1): 163-175. 

Syahribulan, Bi FM, Hassan MS. 2012.Waktu aktivitas menghisap darah 

nyamuk Aedes aegypti dan Aedes albopictus di desa Pa’lanassang 

kelurahan Barombong Makassar Sulawesi Selatan. Jurnal Ekologi 

Kesehatan 11 (4):306-314. [Indonesian] 

Thiberville SD, Moyen N, Maguiraga LD, Nougairede A, Gould EA, 

Roques P, Lamballerie X. 2013. Chikungunya fever: epidemiology, 

clinical syndrome, pathogenesis and therapy. Antiviral Res 99: 345-

370. 

Tiwari S, Singh RK, Tiwatri R, Dhole TN. 2012. Japanese encephalitis: a 

review of the Indian perspective. Braz J Infect Dis 16 (6): 564-573. 

Trubus. 2008. Bromeliad. Trubus, Jakarta. 

Versieux LM, Barbará T, Wanderley MGL, Calvente A. Fay MF, and 

Lexer C. 2012. Molecular phylogenetics of the Brazilian giant 

bromeliads (Alcantarea, Bromeliaceae): implications for 

morphological evolution and biogeography. Mol Phylogenet Evol 64 

(1): 177-189 

Versieux LM, Magalhaes R, Calvente A. 2013. Extension of the 

Cryptanthus range in Northeastern Brazil with new findings in the 

phenotypic variation including changes in the trichome's distribution, 

thus enhancing the understanding of the Cryptanthus zonatus 

complex (Bromeliaceae). Phytotaxa 109 (1): 54-60 

Wilke ABB, Vasquez C, Mauriello PJ, Beier JC. 2018. Ornamental 

bromeliads of Miami-Dade County, Florida are important breeding 

sites for Aedes aegypti (Diptera: Culicidae). Parasites Vectors 11 

(283): 1-7 

Xue RD, Lippi C, and Drake L. 2018. Species composition of mosquitoes 

and invertebrates in common Bromeliad plant axils (Family: 

Bromeliaceae) and the plant impacts on survival of vector mosquitoes 

Aedes albopictus (Diptera: Culicidae). China Trop Med 18: 6-10. 

 


