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Vertebrates are an animal of a large group (subphylum Vertebrata) distinguished by the possession of a 
backbone or spinal column, including mammals, birds, reptiles, amphibians, and fishes. One of the 
ecological roles of vertebrate is pollination. Bats, Some non-flying mammals, lizards and birds are 
pollen vectors known among vertebrates. Among the vertebrates, birds are the dominant pollinator 
(Bawa, 1990), a small but ecologically and economically important group of plants is pollinated by 
nectar-feeding bats (Fleming, 2009). Out of approximately 13,500 genera of tropical plants, birds are 
thought to pollinate species in about 500 genera, and bat those in about 250 genera (Sekercioglu, 2006). 
Most tropical and subtropical plants are animal pollinated, and insects are the major pollinators. In 
tropical rain forests, up to 98–99% of species are animal-pollinated; a lower percentage of species 
(typically c. 70% in trees and c. 20% in vines) are animal-pollinated in tropical dry forests (Bawa, 1990). 
Pollination reflects an underlying harmony in nature. Animal pollinators advance their own survival, 
maintenance and reproduction by seeking sugar-rich nectar from plants for energy and/or pollen as a 
protein source. Plants move forward their reproduction through providing items attractive to the animal 
pollinators. In most cases, both receive benefit and contribute to the other for example, Acanthaceae, 
Bromeliaceae, Gesneriaceae, Marantaceae, Musaceae, Rubiaceae, and Zingiberaceae depended on 
hummingbirds (Bawa ,1990) and, Adansonia digitata and others depend on Bat pollination (Fleming, 
2009). Likewise, Mabea occidentalis (Euphorbiaceae) relied on nonflying mammals pollination. 
Furthermore, Euphorbia dendroides depends on lizard pollen vectors for reproduction, as shown by the 
lack of fruit set in bagged flowers (Traveset and Sâez, 1997). The objective of this review is to collect 
and update the existing information on vertebrate pollination profile. Another objective is to direct the 
focus and attention of researchers for further work on these areas. This review paper was prepared 
after reviewing relevant books, and journals on vertebrate pollination. For easy compilation, reviewed 
document divided in to four border categories that are bats, non-flying mammals, birds of pollination 
and lizards’ pollination. Out puts, the floral syndromes,the wide range of specialization in plant and 
vertebrate pollinator interactions are documents separately.  
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INTRODUCTION: BAT POLLINATION /CHIROPTEROPHILY 
 
The number of plant species pollinated by bats or the 
number of bat species involved as pollen vectors was not 
known for any tropical wet forest. In a tropical lowland dry 
deciduous forest with approximately 150 tree species, 7 
species of bats were found to carry pollen of 13 species 
of trees over a one-year period . Several species of bats  

apparently serviced a given plant species, and a 
particular bat species utilized the nectar and pollen of 
many plant species. However, Bat-pollinated plants are 
found in 67 families in 28 orders of angiosperms 
(Fleming, 2009). Nectar-eating bats attracted to pale or 
white flowers that  blossom  after  dark.  Bats  search  for  
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flowers with a large amount of nectar and that emit 
strong, musky or fruity odors (Fleming, 2009). Like birds, 
bats possess a rough surface with great pollen carrying 
capacity. This structure helps them to be effective in 
pollination. Mostly glossophagine bats pollinate the 
flowers during hovering visits, and the plants are visited 
in the trap-line foraging pattern (Sazima et al., 1999) 
 
 
Important of Flower-Visiting Bats Benefits to Plants 
 
According to Fleming (2009), flower-visiting bats provide 
two important benefits to plants: they deposit large 
amounts of pollen and a variety of pollen genotypes on 
plant stigmas and, compared with many other pollinators, 
they are long-distance pollen dispersers. Bat pollination 
tends to occur in plants that occur in low densities and in 
lineages producing large flowers. In highly fragmented 
tropical habitats, nectar bats play an important role in 
maintaining the genetic continuity of plant populations 
and thus have considerable conservation value  

Many families of bat involved in pollination interaction. 
However, the most studied bat pollination in 
Bombacaceae and the genera Passiflora in the 
Passifloraceae, Parkia in the Mimosaceae and Bauhinia 
in the Caesalpiniaceae. Of the two orders of Chiroptera to 
which bats belong, only Microchiroptera, in which 
nectarivory was relatively recent origin, are found in the 
neotropics; Megachiroptera, some of which are 
exclusively vegetarian, are restricted to the old world 
(Bawa, 1990).  

Mystacinidae, which is endemic to New Zealand and 
contains one genus, Mystacina that is known to visit 
terrestrial flowers, as being highly evolved for flower 
visiting. 

Insectivores are by far the most common feeding mode 
in bats and undoubtedly the ancestral feeding mode in 
the order Chiroptera (Fleming et al., 2009). However, the 
two families that contain nectar-feeding bats include 
Pteropodidae, which occurs throughout tropical and 
subtropical regions of Africa including Madagascar, Asia 
including Indonesia, Australia, Papua New Guinea and 
Pacific islands, and Phyllostomidae, which inhabits 
tropical and subtropical regions of the Americas (Fleming 
et al., 2009). Glossophagines are younger and 
morphologically specialized but a number of frugivorous 
or omnivorous phyllostomids are opportunistic flower-
visitors (Davalos, 2004). 
 
 
Community Trends in Phyllostomid Nectar Bats with 
a Comparison with their Avian Analogues, 
Hummingbirds 
 
Fleming et al. (2005) on his analysis of community trends 
in phyllostomid nectar bats with a comparison with their 
avian analogues, hummingbirds recorded that the highest  

 
 
 
 
species richness (S) in nectar bats occurs in lowland 
moist or wet tropical forests. Species richness increases 
asymptotically with rainfall with a plateau of about five 
species at annual rainfall levels of 2500 mm or more. 
Species richness in communities of both bats and 
hummingbirds changes seasonally as latitudinal and 
altitudinal migrants move into and away from particular 
habitats.  

Species of Glossophaga represent the ‘core’ residents 
in terms of abundance and year-round presence in 
lowland communities, and species of Anoura are ‘core’ 
residents in montane communities. Nectar bats are larger 
in mass and jaw length in dry habitats than in wet 
habitats; and average jaw length in nectar bat 
communities is positively correlated with average corolla 
length of bat-pollinated flowers in that community –this 
implies that these bats are generalist (fine-grained) flower 
visitors (compared with more specialized (coarse-
grained) flower feeding in hummingbirds. 
 
 
The Influence of Size and Weight of Bat on the Tays 
of Visiting to a Flowers and Foraging Mode 
 
Sazima et al. (1999) has pointed out that the size and 
weight of bat influence the ways of visiting to a flowers 
and foraging mode. Glossophagines are small, light bats 
well suited for hovering visits to take nectar from flowers 
on delicate stalks. For example, Anoura caudifer having 
wingspan of 24-27 cm having weight of 9-13 gram; 
Anoura geoffroyi having wingspan of 26-30 cm and mass 
of 10-16 gram, and Glossophaga soricina have 22-25 cm 
wingspan and a weight (8±13 gram) visits to flowers by 
hovering and traplining. Whereas Stenodermatines are 
larger (wingspan: 31-35 cm), and heavier (22-26 gram) 
being well suited for clinging visits and commuting 
foraging mode. Traplining is well suited for visiting 
scattered, small to medium-sized plants with few and 
long-tubed flowers with plenty of nectar (Sazima et al., 
1999). 
 
 
The Floral Syndromes of Bat Pollination 
 
Plant characteristics (syndromes) those are associated 
with different kinds of pollinators has been worked out by 
pollination biologists. The classic characteristics of bat-
pollinated flowers (the ‘chiropterophilous syndrome’), as 
described by Faegri and van der Pijl (1979) modified by 
Howe and Westley (1988), include nocturnal anthesis, 
drab coloration (i.e. white or green), musty smell, flowers 
often located on branches or tree trunks (cauliflory) or 
suspended on long stalks (flagelliflory), and tubular or 
radially symmetrical flowers, often of the ‘shaving brush’ 
type, that produce relatively large amounts of hexose-rich 
nectar. 

Bawa (1990) showed that, bat pollinated floral  open  at  



 
 
 
 
dusk or soon after, are large, white or pale yellow in 
color, have a musky odor, and produce large quantities of 
nectar. Research in northern Ecuador, Revealed that 
Flowers of the bat-pollinated species were dull-colored, 
emitted odor, opened in the evening, and had wide 
apertures and rigid pedicels, which positioned them 
beyond the foliage( Muchhala, 2006). Flowers of bat-
pollinated are well exposed and high above the ground, 
typically projecting vertically (Fleming et al., 2009). The 
plants bloom annually shows a staggered continual 
flowering pattern (Sazima et al., 1999). Bats cannot visit 
the flowers having narrow corolla because of limit their 
access to the nectar (Christianini et al., 2012).  

Sazima et al. (1999) has pointed out that the bat 
flowers is scented nectar and probably advertises the 
potential of a given flower’s resource to the bats, weak 
cabbage like scent and the sugar concentrations in 
nectar has reached to an averaged 15±0 and 18±1%, 
and nectar volumes averaged 150±8 and 167±0 µl the 
lowland and highland assemblages, respectively. 

Bats, like many other kinds of pollinators, can be 
opportunistic flower visitors and sometimes visit flowers 
that do not conform to the classic ‘bat pollination 
syndrome.’ Nonetheless, most kinds of flowers that they 
visit differ strongly from flowers visited by other kinds of 
pollinators (Fleming et al, 2009). Similar study on 
pollination were carried out on 10 species of Burmeistera 
(Campanulaceae), of which nine species were primarily 
bat pollinated (84–100% of pollen transfer); another (B. 
rubrosepala) was exclusively hummingbird-pollinated 
(Muchhala, 2006). 

 
 
Adaptations of Bat-pollinated Flowers, their Corolla 
or Perianth Length, and their Pollinators 

 
Fleming et al. (2009) has summarizes adaptations of Bat-
pollinated flowers, their corolla or perianth length, and 
their pollinators. Carnegiea gigantea (Caryophyllales: 
Cactaceae), corolla 112 mm, opportunistic and 
specialized phyllostomid bats; Markhamia stipulata 
(Lamiales: Bignoniaceae), specialized pteropodid bats; 
Burmeisteraceratocarpa (Asterales: Campanulaceae), 
corolla 13.2 mm, Glossophagine bats; 
Chelonanthusalatus (Gentianales: Gentianaceae), corolla 
30–45 mm, glossophagine bats; Lecythispoiteaui 
(Ericales: Lecythidaceae), androecium 50 mm, 
glossophagine bats; Hymenaea courbaril (Fabales: 
Fabaceae), flower diameter 25 mm, opportunistic and 
specialized phyllostomid bats; Ceiba pentandra (Malv-
ales: Malvaceae), flower diameter 25–35 mm, 
opportunistic and specialized phyllostomids and 
pteropodids; Caryocar glabrum (Malpighiales: 
Caryocaraceae), flower diameter 40 mm, opportunistic 
and specialized phyllostomid bats. 

Bat flowers/inflorescences can be roughly  divided  into  
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three categories based on their shape: (1) ‘shaving-
brush’ or ‘stamen ball’ with many projecting stamens (e.g. 
Bombax, Capparis, Eugenia, Parkia); (2) ‘bell-shaped’ 
with the corolla forming a tube (e.g. Bauhinia, Musa, 
Vriesea); and (3) ‘cupshaped’ with an open corolla (e.g. 
Carnegiea, Caryocar, Ceiba, Ipomoea, Ochroma) (Baker, 
1973; Salas, 1973; von Helversen, 1993) 

Flower shape shows different trends associated with 
bat visitors. Flowers visited by specialized nectar-feeding 
phyllostomids are more likely to be tubular in shape and 
produced by epiphytes and shrubs while flowers visited 
by pteropodids tend to be produced by trees and of the 
‘shaving brush’ type (Fleming and Muchhala, 2008). 
 
 
NON-FLYING MAMMALS 
 
The group of flower visitors known as ‘‘nonflying 
mammals’’ (to distinguish it from bats) is composed 
mainly of marsupials, primates, and rodents. Since the 
first study by Porsch (1934), nearly 100 plant species, 
mainly in the southern hemisphere, have been found to 
be visited by at least 59 species of nonflying mammal 
(Jonsen et al., 2001).  

Of the many varied interactions between plants and 
animals, one of the most unexpected is pollination of 
flowers by rodents. The phenomenon was first recorded 
in Protea shrubs (Proteaceae) in the 1970s (Wiens and 
Rourke, 1978), and, until now, was thought to be 
confined to shrubs belonging to three dicotyledon 
families: Proteaceae, Loasaceae, and Melastomataceae 
(Jonsen et al., 2001). 

Bawa (1990) pointed out that several tree species such 
as Ciebapentandra, Ochroma pyramidale, and 
Quararibea cordata (all in the Bombacaceae) found in an 
Amazonian pollinated by lemurs emur, and, opossums, 
kinkajous, and monkeys and Mabea occidentalis 
(Euphorbiaceae) by nonflying mammal in Madagascar. 
The red woolly opossum, Caluromys derbianus, is a 
common visitor to the inflorescences of M. occidentalis, 
the flowers are also visited by noctuid and pyralid moths, 
Cerambycid beetles, Trigona bees, and bats (Steiner, 
1981). However, the inflorescences are "clearly adapted" 
to pollination by bats (Steiner, 1981). 
 
 
Flower Characteristics of Pollinating by Non-flying 
Mammals 
 
Plants adapted for pollination by nonflying mammals tend 
to have robust flowers with dull coloration, copious 
amounts of nectar, and exerted styles and stamens 
(Carthew and Goldingay, 1997 as cited in Jonsen et al., 
2001). Within this broad ‘‘syndrome’’ of traits, however, 
there are important differences that reflect the mor-
phology and foraging behavior of the three main nonflying 
mammal groups. For example,  pollinated  by  rodents  to  
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be situated at ground level; whereas flowers pollinated by 
marsupials are usually situated in the canopy (Jonsen et 
al., 2001)  

According to Bawa (1990) nonflying mammals visited 
the nectar-rich flowers or inflorescences with nocturnal 
anthesis, pollinated by moths or bats. While nonflying 
mammals flower of Massonia depressa discourage 
robbing by insects, while also facilitating lapping by 
rodents (Jonsen et al., 2001). 
 
 
The Rodent Pollination Floral Syndrome 
 
The flowers of M. depressa show striking convergence to 
rodent-pollinated. Dull-colored, robust flowers positioned 
close to the ground with exerted wiry anthers and a 
stigma–nectar distance of 10 mm; a yeasty odor; copious 
amounts of easily accessible nectar secreted in the 
evening; and winter flowering. Other South African 
monocotyledons, such as Androcymbium pulchrum, 
Androcymbium eucomoides (Jacq.) Willd. (Colchicaceae) 
and Eucomis humilus Bak. (Hyacinthaceae), have similar 
traits that fit the rodent pollination syndrome, suggesting 
that this mode of pollination (Jonsen et al., 2001).  
 
 
BIRDS POLLINATION (ORNITHOPHILY) 
 
Characteristics of flower bird that feed a lot on nectar, 
have a beak and a tongue that’s long enough to get 
inside the flowers. They also have a brush tongue, so the 
end of the tongue has all these tiny little sort of papillae 
on it like a paintbrush and that sucks up the nectar. They 
stick the tongue in and the nectar’s sucked up into this 
sort of brush-like structure very quickly. Birds require a 
continuous supply of rich resources, because their costs 
for body maintenance and foraging. 

All birds’ species not participated in pollination 
interaction. Some of the birds, Costa's hummingbird 
(Calypte costae), mourning dove (Zenaidam acroura), 
white-winged dove (Z. asiatica), gila woodpecker 
(Melaner pesuropygialis), gilded flicker (Colaptesa 
uratus), curve-billed thrasher (Toxostoma curvirostre), 
verdin (Auriparus flaviceps), bushtit (Psaltriparus 
minimus), and housefinch (Carpodacus mexicanus) are 
recorded as pollinator (Fleming et al., 1996). Three 
species of long-billed nectar-feeding birds (Arachnothera 
longirostra, A. robusta, and Nectarinia jugularis) are the 
major pollinators in a lowland dipterocarp forest in Lambir 
Hills National Park, Sarawak, Malaysia (Momose et al., 
1998). Very few records indicates finches, vireos, white-
eyes, and other similar birds often play important roles as 
secondary pollinators of many flowering plants. Crome et 
al. (1996) recorded species of birds, all Meliphagidae- the 
Macleay Honey- eater (Lichenostomus macleayi), the 
Bridled Honeyeater (L. frenatus), the Lewin Honeyeater 
(Meliphaga     lewini),    and    the    Eastern    Spine   bill  

 
 
 
 
 (Acanthorhynchus tenuirostris)-visited the flowers. 
 
 
Mode of Pollen Transfer 
 
Mechanism of pollination is entirely dependent on 
compatibility on the size of flower and types birds (Konax 
et al., 1985). As birds removed nectar from the glands, 
their heads and shoulders contacted the open 
inflorescences in the leaf axils. As twigs and leaves bent 
under their weight, the birds feathers frequently came in 
contact with inflorescences around and beneath them. 
Searched for secreting nectaries on individual plants by 
hopping from branch to branch, providing further contact 
with open inflorescences.  
 
 
The Differences between Hummingbird and 
Passerine-pollinated 
 
In species pollinated by hummingbirds, the inflorescence 
generally is vertical, often on a long peduncle and held 
above the subtending leaves, allowing hovering 
hummingbirds easy access to the flower (Bruneau, 1997) 
The ability of humming birds to feed at flowers of different 
length critically depends on the width of the flower 
(Temeles et al. 2002). In passerine-pollinated species the 
inflorescence held horizontally and is the same length as 
the subtending leaves to allow birds to perch when 
reaching for nectar (Bruneau, 1997). 
 
 
Biogeographical Differences on Specialization 
 
Bawa (1990) point out that hummingbirds’ pollination is 
common in the Acanthaceae, Bromeliaceae, 
Gesneriaceae, Marantaceae, Musaceae, Rubiaceae, and 
Zingiberaceae. Humming birds produce directional 
selection that favor traits associated with the 
hummingbird-pollination syndrome in a hybrids one 
between red-flowered (Melndez-Ackerman and Campbell 
1998).  

Fleming et al. (2008) has augured that new world birds 
tend to be more specialized than their old world 
counterparts are. Their analysis has also revealed that 
there are significant biogeographical differences in the 
degree of evolutionary specialization among old world 
avian nectar-feeders. however birds also visit and 
pollinate many flowers with non-ornithophilous 
syndromes, especially those of canopy trees and winter-
flowering plants (Anderson, 2003). 

Fleming et al. (2008) has supported their hypothesis 
“hemispheric difference is that New World plants exhibit a 
greater number of families and genera”. Three times as 
many genera (in twice as many families) of New World 
plants contain both bird- and bat-pollinated species than 
is   the   case  for  Old  World  plants.  With  seven  ‘split’  



 
 
 
 
genera, the New World family Bromeliaceae contains an 
especially high number of bird- and bat pollinated genera. 
Five new world families contain two or more such genera, 
compared with only one Old World family. 

The major avian pollinators in the Australasian region 
are brush-tongued parrots (Psittacidae: Loriinae) and 
honeyeaters (Melaphagidae). Fossil evidence (parrots 
only; Forshaw, 2006) and molecular evidence (Barker et 
al., 2004) indicate that these two families first evolved in 
the early Cenozoic and are thus much older than 
sunbirds, the most specialized Old World avian nectar-
feeders (Stiles, 1981). 
 
 
The Floral Syndromes of Pollination by Birds 
 
Pollination syndromes stating that a set of floral traits can 
be associated with the attraction of specific groups of 
pollinators. The attracting features of flowers 
(morphology, color and scent) and rewarding ones 
(nectar characteristics) are strongly associated with their 
pollinators 

Flower for bird produce ample pollen and nectar as 
reward (Momose et al., 1998). Flowers were bilabiate or 
tubular in shape (Momose, 1998). It is mechanically 
strong with adaptations for landing, often semi-closed. 
Bruneau (1997) reviewed that hummingbirds select for 
stigma exsertion and wider corollas. 

Fleming et al. (2005) has declared that bird’s shows 
variation on specificity. For example, bird’s bill and corolla 
length is characteristic of hummingbird plants in most 
tropical habitats. Thus, short-billed trochilines tend to visit 
short-corolla flowers, and hermits with long, curved bills 
tend to visit flowers with long, curved corollas. Birds visit 
a wide variety of flowers in at least 279 genera in 94 
families. Within vertebrates, birds play a more frequent 
role as pollinators than bats (Fleming et al. 2009). Flower 
types visited by these birds are dominantly tubular in 
shape (Bruneau, 1997; Fleming et al., 2008).  

Hummingbirds favor large red flowers having height off 
the ground (Bruneau, 1997).Red-orange flower color 
(Momose et al., 1998) large, red (Knox et al., 1985) 
Hummingbirds selected for wide corollas, high nectar 
production, and red color (Castellanos et al., 2004).  

Homology of pollination syndromes-Differences in 
inflorescence, petal, androecium, and pollen morphology, 
and in nectar constituents have been noted in several 
comparative studies of hummingbird- and passerine-
pollinated Erythrina species (Baker and Baker, 1990). 
One of the obvious differences between hummingbird- 
and passerine-pollinated Erythrina species is in 
inflorescence orientation. In species pollinated by 
hummingbirds, the inflorescence generally is vertical, 
often on a long peduncle and held above the subtending 
leaves, allowing hovering hummingbirds easy access to 
the flowers. In passerine-pollinated species the 
inflorescence is oriented and structured to  allow  birds  to 
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perch when reaching for nectar (Bruneau, 1997). 

Baker and Baker (1992) suggest that nectar 
preferences of birds are specific enough that switches in 
nectar chemistry would be required to attract different 
pollinator. Nectar is usually hidden but not very deeply, 
reaches up to 12 mm long (Knox et al., 1985). The 
flowers produce nectars’ in moderate amounts, 15µl/ 
ectar/day (Knox et al., 1985). The high nectar secretion 
rate and the greater concentration of mineral salts in the 
nectar (Galarda, 2000) the better the replacement of 
pollinator’s expenses, electrolytes lost daily.  

Bird flower has fresh odor, usually not very strong with 
copious nectar, and diurnal anthesis (Bruneau, 1997). 
Birds are good in visual sign than senses of smell 
(Christianini, 2012) even if research has shown that, 
some birds can improve olfactory ability under certain 
ecological conditions (Christianini, 2012).  
 
 
LIZARDS AS POLLINATOR  
 
Even though pollination is well studied and documented 
that many insects, birds and mammals serve as 
important pollinators (Fleming et al., 2009; Galarda, 
2000; Muchhala, 2006). The role of lizards in the 
pollination processes considered as rare and less 
important since the beginning of the 20th century (Olesen 
and Valido, 2003). More recent work showed that Lizards 
establish tight interactions with some plants, exerting 
selective forces that affect the evolution of flowers 
(Pough et al., 1998) so that, their role were 
underestimated previously (Olesen and Valido, 2003; 
Traveset and Sâez, 1997). 

Traveset and Sâez (1997) showed that 34 species of 
lizards feed on nectar and fruits of plants. While lizards 
consume plant materials, they could effectively pollinate 
flowers to sites away from parent plants. The result also 
indicated that Euphorbia dendroides depends on pollen 
vectors for reproduction. According to Godínez-Álvarez 
(2004), lizards consumed at least 58 different families of 
97 plants. Of all the plant species fruits was the most 
consumed item by 30 species of lizards. Six lizard 
species consumes nectar and flowers.  

In New Zealand, Hoplodactylus geckos visit flowers of 
several native plant species for nectar and pollen. More 
than 50 geckos, together with birds and bees, have been 
observed to pollinate flowers of a Metrosideros excelsa 
(Myrtaceae) tree (Olesen and Valido, 2003). Recent data 
demonstrate that flower-visiting and fruit consuming 
lizards are strikingly more common on islands compared 
with the mainland (Olesen and Valido, 2003).  
 
 
Flower of Lizard 
 
Godínez-Alvarez (2004) recorded that Podarcis lilfordi 
was the  main  pollinator  of  Crithmum  maritimum and E.   
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dendroides in the Balearic Islands of Spain. 
Hoplodactylus duvauceli pollinate three plants species 
such as M. excels, Phormium tenax and Rhopalostylis 
sapida. However, Hoplodactylus pacificus species of bat 
observed on M. excels plant species. While the lizard of 
Phesluma ornate species recorded as pollinator of the 
plant species of Gastonia mauritiana and Lomatophyllum 
tormentorii. 

Research on flower for lizard was scarce since it was 
considered less important (Olesen and Valido, 2003) and 
general characteristics of lizard pollination are not 
established yet. However, Riera et al. (2002) recorded 
that, lizard flowers have large, energy-rich cells that are 
readily accessible to lizards in comparison to leaves. 
Traveset and Sâez (1997) showed that Euphorbia 
dendroides one of lizard pollinated plants, produces 
hundreds to thousands of inflorescences (cyathia) 
grouped in clusters of one to five rarely six cyathia. Each 
cyathium (c.5 mm in diameter) consists of one female 
flower, with a three-lobed ovary, and several up to six 
male flowers, surrounded by four or five round yellow or 
orange-coloured glands. These glands produce copious 
and highly concentrated nectar. 
 
 
Mode of Pollen Transfer 
 
Concerning the mode of pollination, lizard shows 
variation on the way pollen transfer for example Podarcis 
lilfordi showed to be an effective pollinator of the plant. 
While searching for nectar, it collects large quantities of 
pollen from the anthers, mostly in the ventral part of the 
snout, moving it among cyathia and promoting both 
geitonogamy and cross-pollination (Traveset and Sâez, 
1997). Whereas Geckos (genus Hoplodactylus) collect 
considerable amounts of pollen, mostly on their throats, 
transporting it, up to at least 50 m and for at least 12 h 
(Whitaker, 1987). However, P. lilfordi sometimes 
consumes the stamens of E. dendroides, so it may lower 
plant male fitness to some degree as well (Traveset and 
Sâez, 1997). 
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