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Pollination and dissemination in the genus Cecropia: 
contrasts between different species 

Thomas Monjoin1*, Ruth Tchana Wandji1* 

Abstract 

Cecropia (Cecropiaceae) is a genus of 61 species found in the Neotropics. It is a typical pioneer tree, abundant in 

light gaps and in disturbed areas like secondary forests and varies considerably in size and distribution. Given that 

they are considered a keystone food supply for frugivorous animals, they have various different pollination and 

dispersal mechanisms. The aim of this report is to describe the phenology, pollination and seed dispersal of Cecro-

pia species and to describe the limits of our knowledge on this subject. Although they are generally anemophilous, 

they also undergo entomophily. Studies about Cecropia seed dispersal and animals’ diets in Neotropics have found 

dissemination principally carried out by birds, bats, monkeys, other mammals, even fishes, and water. However, 

further study is required to better understand dispersal mechanisms (secondary dispersion) of Cecropia. 
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Introduction 

Cecropia (Cecropiaceae) is a myrmecophytic ge-

nus of 61 species in the Neotropics (Berg & Franco 

Rosselli, 2005), recently placed in the Uriticaceae fami-

ly (APG III classification) (Lok et al. 2010). It is a typ-

ical pioneer tree, abundant in light gaps and in dis-

turbed areas like secondary forests. Trees of this spe-

cies can grow up to three metres per year, reach 25 m 

in height and rarely live more than 30 years. Cecropia 

species vary considerably in size and distribution. 

Some lowland species have large ranges (C. peltata, C. 
pachystachya, C. sciadophylla...) whereas Cecropia 

pittieri is endemic to the Cocos Island and Cecropia 
granvilleana is confined to slopes of inselbergs in 

French Guiana (Berg & Franco Rosselli, 2005). The 

different species have narrow altitudinal and ecological 

ranges, with certain species specialising in certain habi-

tats (Lok et al. 2010). Cecropia species generally have 

few-branches with a candelabrum-like branching sys-

tem and peltate leaves which are almost circular in cir-

cumference and eccentrically attached to the petiole. 

However, these features can differ from one species to 

another. They also possess adventitious roots which can 

later become prop roots and are commonly manifested 

in adult individuals growing in riparian areas (Lok et 

al. 2010). 

Different pollination and dispersal mechanisms 

are encountered in Cecropia. They can produce up to a 

million seeds (Lok et al. 2010). The species produce 

pendulous spikes that can sway in the wind, thus giving 

their pollens a large dispersal range (Berg, 1977). 

However, they can also be pollinated by small beetles 

and some flies (Lok et al. 2010; Lucas et al. 2017). 

Cecropia are considered as keystone food supply for 

frugivorous animals such as birds (Eisenmann, 1961 ; 

Silva, 1980 ; Estrada et al. 1984 ; Flemming & Wil-

liams, 1990 ; Marini, 1992 Pizo et al. 1995 Van Houtan 

& Alvarez-Loayza, 2006 ; Howe, 2016), fruit bats (de 

Foresta et al. 1984 ; Herbst, 1986 ; Flemming & Wil-

liams, 1990 ; Kunz & Diaz, 1995 ; Lobova et al. 2003), 

monkeys (Estrada & Coates-Estrada, 1984 ; Guillotin 

& Dubost, 1994 ; Julliot, 1996), opossums (Eisenmann, 
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1961; Medellin, 1984) and some fish (Kubitzki & Zi-

burski, 1994 ; Mannheimer et al. 2003). Birds (e.g. tou-

cans) disperse Cecropia seeds with short infructes-

cences, bats and other frugivorous animals disperse 

Cecropia species with long peduncles and spikes. Some 

species grow near the river and are dispersed by water, 

after part of the mature infructescence falls from the 

rachis (Lok et al. 2010). 

 The genus is the most important and common 

group of pioneer trees in arid and semi-arid regions, 

although some species grow in mountainous areas 

(Berg & Rosselli, 2005; Lok et al. 2010). In spite of its 

common and conspicuous occurrence and its important 

ecological role, Cecropia taxonomic studies are few 

and not detailed. There are several reasons for the lack 

of taxonomic knowledge. One reason is the scarcity 

and poor quality of collections. Indeed, (i) because 

plant parts are large and they make poor herbarium 

specimens (one specimen of Cecropia properly sam-

pled may correspond to several dozen of a more con-

ventional plant collection, in terms of volume); (ii) 

most species are inhabited by aggressive ants and (iii) 

dioecy requires a double sampling effort. Thus, some 

species are described from less than a dozen herbarium 

samples. 

 The aim of this project is to describe the phe-

nology, pollination and seed dispersal of different spe-

cies of Cecropia and to understand the limits of our 

knowledge on this subject. 

1 Phenology of different species 
in the genus Cecropia 

1.1 Flowering 
The inflorescence consists of a common peduncle 

bearing a number of spikes (or spadices) initially com-

pletely enclosed by a spathe (figure 1). In the case of 

Cecropia peltata, individuals become sexually mature 

in 3-5 years, in gaps >150 m² (Flemming & Williams, 

1990). 

 Cecropia obtusa, C. palmata and C. sciado-
phylla flower during September-October, which corre-

sponds to a six-month lag behind peak precipitation, 

and at the time when temperatures are highest. On the 

contrary, other species, within a same region are desyn-

chronised. For example, in dry Central America and 

Caribbean region, C. peltata flowers in July (Flemming 

& Williams, 1990), close to precipitation and tempera-

ture peaks, whereas C. obtusifolia and C. schreberiana 

flowers in March (Zalamea et al. 2011). Cecropia 

pachystachya, which was assessed in the south gallery 

forest of the Pantanal flood plain of Brazil, was found 
to have an inflorescence peak which occurs during the 

transition of the dry season and rainy season, i.e. from 

December to March (Ragusa-Netto, 2004). 

Male flower production of Cecropia peltata, in 

Costa Rican tropical dry forest (11°N), begins in Feb-

ruary, peaks in mid-June, and is over by October, dur-

ing the wet season whereas female flower production 

lags about one month behind male flower production 

(Flemming & Williams, 1990). Thus, Cecropia trees 

seem to have a flowering period specific to their envi-

ronment. Indeed, Cecropia latiloba flowers at the be-

ginning of the flooded period, from February to April, 

in the region of Manaus (3°N) (Parolin, 2002). So, 

fruits of Cecropia latiloba are dispersed when sea level 

is high. According to Zalamea et al. (2011) C. mem-

branacea, C. hololeuca, C. glaziovii, C. angustifolia 

and C. reticulata flower continuously throughout the 

year. 

1.2 Fructification 
Fruits of Cecropia are long, pendant, and grouped 

together on a peduncle. Fruiting bodies are finger-like 

aments which are called catkins and measure 20 to 40 

cm long (Eisenmann, 1961). Males and females pro-

duce axillary clusters of inflorescence (spathes), 

whereas the female produces fewer but larger spadices 

per spathes compared to males. Female spadices con-

tain 800 viable tiny seeds (Flemming & Williams, 

1990), typical pioneer strategy. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Structure of the inflorescence of Cecro-
pia (extract from Berg & Franco Rosselli, 2005) 1. Pair 

of inflorescence with the spikes fully enveloped by a 

spathe. 2. Spike with flowers and hairs, at the base of 

the spike a modified flower. 

Cecropia peltata bears mature fruit from May to 

September. Despite the high degree of phenological 

overlap with several other fruiting species, it has a rela-

tively low nutritional reward per plant per day. On the 

other hand, it appears to have a very efficient seed dis-
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persal system (low seed waste and seeds widely dis-

persed in a variety of habitats) (Flemming & Williams, 

1990). Cecropia latiloba fruit from March to July, but 

they mature only at the end of the heavy wet season, in 

July and August (Parolin, 2002). Cecropia 

pachystachya produces fleshy fruits during the middle 

of the rainy season (Ragusa-Netto, 2004). 

2 Pollination mechanisms 

2.1 Anemophily 
Cecropia species are generally wind-pollinated 

and have pendulous spikes that can sway in the wind, 

or by the special adaptation of the detachment of an-

thers and their secondary attachments, this allows the 

shedding of pollen by the motion of the anthers (Berg, 

1977). 

 In Venezuela (10°N), Hurtado & Alson (1995) 

demonstrated that the most abundant pollen throughout 

the year was Cecropia. The highest recovery occurred 

during April-May. Due to the small size of their pollen 

grains, Cecropia are considered one of the plant species 

with the most abundant dispersal range. 

2.2 Entomophily 
De Novais and Absy (2015) found that Cecropia 

pollens were predominant in their samples during the 

beginning of the rainy season, and its presence in honey 

production was about 80%. In particular, pollen from 

Cecropia obtusifolia was found in honey with a high 

frequency in the Guiana shield region. It is also a 

source of nectar for stingless bees (Tetragonisca an-

gustula) or Apis mellifera (Bosco & Pinto da Luz, 

2017). Although, Cecropia species are known to be 

anemophilous, we must not exempt the effect of bees’ 

pollination grains during nectar-feeding (de Novais & 

Absy,2015 ; Hurtado & Alson, 1995). Most of the pol-

lination modes found in forest fragment can also be 

encountered in secondary forest.  Cecropia palmata has 

a highly generalist pollination (which is mostly found 

in canopy tree groups), with an endozoochory dispersal 

mechanism, Kimmel et al. (2010) characterised Cecro-

pia palmata as a wind pollinated generalist because 

they are also pollinated by diverse small insects. 

3 Dissemination 

3.1 Endozoochory 
The fruits are (poly)achenes remaining green 

even at full maturity of the infrutescence. Infrutescence 
contains 185 seeds/g (Julliot, 1996). For studying dis-

persal community of Cecropia trees, ecologists proceed 

either by stomach or feces dissection or simply by field 

observations.  

 Cecropia pachystachya fruits are abundantly 

consumed by Parakeets during the rainy season (from 

December to March), both new and unconsumed old 

fruits from the preceding dry season. In the Atlantic 

forest during the rainy season, parakeets are abundant 

and mostly forage for Cecropia glaziovii (also known 

as red Cecropia) (Ragusa-Netto 2004). In the ‘dry Cen-

tral America and Caribbean’ region, Kaufmann & 

Kaufmann (1965) observed wild tayras eating fruit 

from Cecropia mexicana. In ‘Orinoquía and humid 

Central America’, Flemming & Williams (1990) ob-

served four diurnal mammals and eleven diurnal birds 

eating fruits of Cecropia peltata. Moreover, at night, 

thirteen nocturnal species including nine bats and four 

arboreal mammals eat fruits from Cecropia peltata 

trees. Seeds of Cecropia sciadophylla and Cecropia 

obtusa, which grow on ‘Guiana Shield’, are dispersed 

by two Cervidae: Mazama americana and Mazama 

gouazoubira (Gayot et al., 2004). In this region, we 

find Cecropia concolor, dispersed by birds of the 

Thraupidae family (Silva, 1980). Ragusa-Netto (2004), 

discussed the dissemination of Cecropia species fruits 

which are highly present in the diet of yellow-

chevroned parakeets (Brotogeris chiriri) including the 

pulp and small seeds. 

Studies about seed dispersal of Cecropia and an-

imal diets in the Neotropics showed dissemination was 

principally carried out by bats, particularly the Phyllos-

tomidae family (de Foresta et al. 1984 ; Herbst, 1986 ; 

Flemming & Williams, 1990 ; Kunz & Diaz, 1995 ; 

Lobova et al. 2003 ; Henry & Jouard, 2007, da Silva et 
al. 2008), and birds (Eisenmann, 1961 ; Silva, 1980 ; 

Estrada et al. 1984 ; Flemming & Williams, 1990 ; Ma-

rini, 1992 ; Leck, 1972 ; Pizo et al. 1995 ; Ragusa-

Netto, 2004 ; Van Houtan & Alvarez-Loayza, 2006 ; 

Howe, 2016) of which there are about fifteen fruit or 

seed-eating families, essentially sparrows, parakeets, 

parrots, doves and birds with large beaks like Picidae or 

Ramphastidae. In general, Cecropia trees are highly 

favoured by birds who find their fruits very attractive 

despite it not being juicy, sweet or colourful. The last 

but not the least well referenced group in literature, is 

monkeys (Estrada & Coates-Estrada, 1984 ; Guillotin 

& Dubost, 1994 ; Julliot, 1996 ; Simmen & Sabatier, 

1996 ; Wehncke et al. 2003 ; Russo et al. 2005 ; Ar-

royo-Rodriguez et al., 2017 ; Paim et al. 2017 ; Ruivo 

et al. 2017). Wolly Oppsums (Philander laniger), who 

sometimes nibble on catkins tips (Eisenmann, 1961). 

Monkeys are efficient dispersers; it has been found that 

seeds can be dispersed up to several hundred meters by 

howler monkeys. Moreover, there is a maintenance of 

the germinative power after passing through their di-
gestive tracts (Estrada & Coates-Estrada, 1984; Julliot, 

1996). Less referenced in literature, reptiles, like igua-
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nas or turtles (Rhinoclemmys funerea) (Estrada et al. 

1984; Moll & Jansen, 1995) also consume Cecropia 

seeds. Other mammals such as lowland tapirs (Tapirus 

terrestris) also play roles in Cecropia sp. and Cecropia 
purpurascens germination (Barcelos et al, 2013). In 

order for Cecropia pachystachya to have a better seed 

germination, bats (Artibeus lituratus) play an important 

role in the digestion and dispersal of the seeds. The 

passage of seeds through the bat’s digestive system 

increases the germination of Cecropia pachystachya by 

40%. By enhancing the germination success alongside 

dispersal benefits, bats play an important role in forest 

regeneration (Carvalho & Fischer 2017). 

 Fish, small mammals and small birds have 

predators; however we are not able to explore the 

whole range of secondary dispersion through these 

predators (Hämäläinen et al. 2017). Thus, the role of 

secondary dispersion has not yet been studied. We can 

easily imagine that birds of prey, waders or felines play 

a role in the dispersion of Cecropia species (Zuercher 

et al. 2005; Rochas-Santos et al. 2014). Seeing as 

Amazonia is the largest tropical forest, and the relation-

ships between organisms is so multifaceted it is impos-

sible to consider all relationships. What emerges from 

the examples above is the considerable variety of ani-

mals which visit Cecropia trees. Furthermore, there is a 

lack of data about geographic areas such as the ‘Andes 

and Central America mountains’ and ‘South Amazo-

nia’, whereas many studies are available in other areas 

such as Brazil. Moreover, scientific papers are concen-

trated on few, well known species of Cecropia. Some-

times, papers about food ecology do not precise Cecro-

pia species seeds collected (figure 2). For rarer species, 

no studies have been conducted or the information is 

diluted in the article. 

 

Figure 2: Proportion of Cecropia species studied in 

papers consulted. Most papers do not precise species. 

 

3.2 Hydrochory 
A particular case is that of Cecropia latiloba as it 

has an original ecology. Its main strategy is high toler-

ance of waterlogging and submergence, and fast verti-

cal growth and reiteration capacity. So, Cecropia lati-
loba forms large monospecific stands on open sites. 

Fruits are dispersed mainly by water. Hairs on the fruits 

which retain air enable the fruits to float. Seed germina-

tion occurs, without dormancy, within a few days of 

water retreat (Parolin, 2002). 

4 Implications or 
consequences for species-

associated ecology 

Cecropia species have four to five month dor-

mancy period (Holthijzen & Boerboom, 1980; Prevost, 

1981), and require strong, direct light for seed germina-

tion, except Cecropia latiloba (Parolin, 2002). Seed 

banks have an influence on other trees. Indeed, because 

their small seeds accumulate in high densities in the 

soil, about 50 % of the seed bank (de Foresta et al. 
1984), various Cecropia species can rapidly colonize 

large treefall gaps and other large clearings in high 

numbers (Flemming & Williams, 1990). So, they form 

the first successional stage of trees in clearings by 

shading out competing tree species with their huge 

digitate leaves (Prevost, 1981; Parolin, 2002). Cecropia 

pachystachya seeds stored in the soil can be viable for a 

period of five years (Carvalho and Fischer 2017; 

Charles-Dominique, 1986; Holthuijzen & Boerboom, 

1982), but the likelihood of germination is reduced be-

cause of stochastic events which happen during this 

period in a forest.  

 The hollow trunks of Cecropia trees are inhab-

ited by Azteca and sometimes by Camponotus or 

Crematogaster ants (Parolin, 2002), which seem to 

cause no inconvenience to birds and mammals. In addi-

tion, as it provides housing to insects which play a pro-

tective role, Cecropia species produce a food reward, 

rich in lipids, called a Müllerian body. Moreover, pearl 

bodies are found on leaf surfaces and are usually of-

fered to unspecialized and opportunistic ant species 

(Lok et al. 2010). 

 Cecropia leaves constitute the principal food 

of the three-toed sloth (Bradypus sp.) (Eisenmann, 

1961; Chiarello 1998). The young leaves of Cecropia 

obtusifolia are consumed by spider monkeys (Ateles 
geoffroyi) and arboreal porcupines (Coendou mexi-

canus) (Estrada & Coates-Estrada, 1985).  
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5 Prospect 

Despite the considerable data available for Cecro-

pia species, there is much more to be studied about the 

species. The use of DNA barcoding to study dispersal 

as done by González-Varo et al. (2014), and pollination 

as conducted by De Novais and Absy (2015), can help 

in the determination of Cecropia species. From the bar-

coding results we can learn more about dispersal and 

pollination mechanisms. 

Conclusion 

As reported in the literature, Cecropia has a par-

ticular place in the Neotropical ecosystem, where it is 

often described as a pioneer species. Pollination in Ce-

cropia species is mostly anemophilous, but it can also 

be entomophilous. Dispersion mechanisms (mostly 

primary dispersion which is done by bats, birds, fishes, 

and other mammals) are widely explored in research; 

but less is known about the secondary dispersion of 

Cecropia seeds. Different Cecropia species have their 

seeds dispersed by different animals. Secondary disper-

sion can be a good way to know the range of seed dis-

persion through tracking the predators of dispersers. 

However, in the literature, secondary dispersion is not 

well explored. If more was known, there would be a 

better understanding about the implications of the dif-

ferent species association to ecology, their biotic inter-

actions with other species and other ecological mecha-

nisms, just to name a few.  

Many researchers summarise pollination mecha-

nisms and dispersion by referring to the different dis-

persers of associated Cecropia species.  In the litera-

ture, there are many unidentified Cecropia species, 

which can be due to the scarcity and poor quality of 

herbarium collections. Plant parts are usually large, 

making it difficult to create a proper herbarium, and 

specimens of one species can closely resemble those of 

other species. Given that Cecropia species are myrme-

cophytic, this makes sampling more difficult since it 

can be inhabited by aggressive ants.  Furthermore, 

sampling must be done twice since it is dioecious. 

When not identified to species level, Cecropia species 

are often just attributed a common pollinator and/or 

disperser, as there is no information on species-specific 

interactions.  In this project, we were able to point out 

sixteen species of Cecropia out of the genus (see Figure 

2). Having information concerning specific Cecropia 
species, would help contrast pollination and dissemina-

tion between species. 
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