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ABSTRACT - Adenocalymma bracteatum is a shrub of dense foliage and yellow flowers, easily
found on grasslands areas in Central Brazil. The aim of this study was to determine the reproductive
biology and the flower visitors of 4. bracteatum in a pasture area nearby Ivinhema city, MS (Brazil).
The flowering peak occurs in winter. The flower reflects ultraviolet light. Anthesis begins at 6:30h, and
pollen and nectar are the resources to visitors. We captured 1,038 floral visitors. The bees Apis mellifera
(L.), Trigona sp., Trigona spinipes (Fabricius), (Hymenoptera: Apoidea) and the ant Cephalotes sp.
(Hymenoptera: Formicidae) were the main visitors. The reproductive tests indicate that 4. bracteatum
is self compatible, justifying its expansion in altered environments; however, the largest reproductive
success was dependant on cross-pollination and self-pollination, evidencing the pollinators importance.
Adenocalymma bracteatum presents melittophilous syndrome and bumblebees were the main pollinators
in the area. The correlations observed between the climatic variables and the main pollinator species
were low or medium.
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The interactions between animals and plants are
influenced by several community-specific biotic and abiotic
factors. The study of such characteristics, joined to the species
phenology, is crucial to understand the co-evolutionary
and ecological processes observed between plants and
pollinators (Pellmyr & Thompson 1996, Thompson 1999,
2005). Although widely spread and diversified, the relations
between plants and pollinators are seldom studied regarding
the impact of seasonal changes and species phenology on
ecological interactions (Marques & Oliveira 2004, Torezan-
Silingardi & Oliveira 2004, Silva & Torezan-Silingardi
2009). Therefore, the study of the behaviour of floral
visitors is an important tool to identify patterns of ecological
interactions between visitors and flowers, commonly known
as “pollination ecology” (Quesada e a/ 2008). Most of such
relations are mutualistic, whereby plant species offer floral
resources and obtain pollination benefits. Fewer relations
are unilateral, where plants can be used as substrates or
for other purposes such as for prey capture, mating, and
resting (Gongalves-Alvim & Macedo 1998, Gottsberger &
Silberbauer-Gottsberger 2006). Other relations involve the
pillage of plant resources by floral visitors, i.e. the use of
resources by illegitimate visitation incapable of promote
pollination (Inouye 1980).

Pollination ecology approaches several processes that
associate behavioral interactions among floral visitors and the
morphological and physiological traits of the flower (Proctor
et al 1996, Waser & Ollerton 2006, Mitchell ef a/ 2009, Del-
Claro & Torezan-Silingardi 2009). Vitalli-Veiga & Machado
(1994) argued that from the animal perspective, pollination
is a by-product of the collection of a useful resource
provided by a plant, usually nectar or pollen. For plants,
pollination is a tool for maximizing gene flux. Therefore,
insect-plant trophic relations during the pollination process
are crucial for the nourishment and survival of flower
visitors (Gongalves-Alvim & Macedo 1998, Gottsberger
& Silberbauer-Gottsberger 2006, Nascimento & Del-Claro
2007). Pollination studies enhance our understanding of
such interactions and provide feedback information for
the appropriate management and preservation of tropical
environments. When the species being studied belong to
important families characterized by numerous species, high
abundance of individuals, and wider geographic distribution,
the information obtained is still more relevant. This is the case
ofthe Bignoniaceae family (Udulutsch ez a/ 2004, Kinoshita
et al 2006), with about 800 species and the predominance of
lianas belonging to tribe Bignoniae in the Neotropical region
(Gentry 1974a, 1980).
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With the aim of increasing the knowledge about the
importance of ecological relations on pollination, the
objective of this study was to identify the floral visitors of
Adenocalymma bracteatum (tribe Bignoniae), to describe the
behaviour of the most frequent and the potential effective
pollinators, and to characterize the floral and reproductive
biology of the relation between environmental factors and
the visiting species.

Material and Methods

Field research was conducted on a roadside approximately
three kilometers north of urban Ivinhema city, state of
Mato Grosso do Sul (22°18’S, 53°48’W), Brazil. This is a
transition area in terms of floristic composition, containing
grasses, shrubs and creepers (in pastures), and a secondary
forest in intermediate stage of regeneration according to
the criteria proposed by Budowski (1965, 1970), where 4.
bracteatum is one of the predominant plant species in both
environments, with aggregate distribution and occurrence
in dense groups.

The flowering and fructification phenology of A4.
bracteatum was determined, and characterized by the
following phenophases: floral buds, opened flowers, small
and green fruits, developed fruits, completely open fruits,
and seed fall (Fournier 1974, Polatto & Alves Jr 2009).
Observations were conducted at fixed intervals of ten days
during one year, to obtain data for a phenological species
calendar.

Flowers were observed from bud formation to petal and
sepal fall. Stigma receptivity was identified as opening of
stigmatic lobes and stigma moisturizing aspect. Odoriferous
cells (named osmophores) were detected following the
method by Vogel (1962) with neutral red. Odour was
analysed after storing the flowers in sealed plastic bags for
1h to concentrate the odoriferous substance. Ultra-violet
absorption and reflexion spots were detected with ferric
chloride solution in 1% sulphuric ether in aqueous solution
(Vogel 1983).

The reproductive efficiency was assessed by isolating
flower buds (n = 150) in impermeable paper bags to inhibit
their contact with flower visitors. Immediately after anthesis,
some flowers (n = 30) were hand pollinated with their own
pollen and others (n=30) with pollen from other flowers in the
same plant to test autogamy and geitonogamy, respectively.
Some (n=30) isolated flowers were emasculated to observe
the occurrence of agamospermy. Crossed pollination was
tested by transferring pollen from bagged flowers to another
bagged flowers of different plants (n = 30). Whole flowers
(n = 30) were kept in the bags to observe spontaneous self-
pollination. Buds (n = 30) were marked for fruit production
in natural conditions (control). Flower development was
observed up to fruit formation. The flowers and fruits
produced by inflorescence (n = 30 plants) were counted and
the relations between them were established to lighten the
energetic input required for 4. bracteatum reproduction.

The reproductive system of A. bracteatum was also
analysed according to the following indexes: spontaneous
self-pollination index (% of fruits produced by spontaneous

self-pollination / % of fruits produced by hand self-
pollination), self-incompatibility index (% of fruits produced
by manual self-pollination / % of fruits formed by crossed
pollination), and the reproductive efficiency index (% of
fruits formed in natural conditions / % of fruits produced by
crossed pollination) (Torezan-Silingardi & Oliveira 2004).
These were used to assess the dependence of biotic agents
as pollinators, the need of genetic flux, and the efficiency of
pollinators, respectively.

Five insect collections were conducted in each plant. The
insects were captured using sweep nets and tweezers, every
hour during the foraging period of flower visitors, from 6:00h
to 18:00h. Environmental data on temperature, luminosity,
wind speed, and relative air humidity were recorded at the
beginning of each collection period. Insects were placed
into separate vials containing Dietrich solution and then
transferred to 70% ethanol for further identification (Borror &
Delong 1969, Michener 2000). Specimens were dry-mounted
and deposited in the insect collection at the Universidade
Estadual de Mato Grosso do Sul (UEMS), Teaching Unity
of Ivinhema, Brazil.

The behaviour of the most frequent visitors and potential
pollinators was observed, described, and classified following
terminology parameters defined by Inouye (1980). Data from
the most frequent visitors were correlated with environmental
factors using the Spearman correlation coefficient at 5%
significance level.

Results and Discussion

Phenological characteristics. Adenocalymma bracteatum
had only one flowering period during the 12 months of the
study, from February through June with the peak in may
(Table 1), coinciding with the dry and rainy periods. In a
semideciduous forest area in Campinas, Sao Paulo state,
the same species had two flowering periods in 12 months,
coinciding with the driest periods (Yanagizawa & Maimoni-
Rodella 2007).

The flowering pattern of this species was classified as
cornucopia due to the production of several flowers per
day for several weeks and high intra- and inter-population
synchrony, according to the patterns proposed by Gentry
(1974a,b) and Newstrom et al (1994). The daily production
of several flowers per plant of 4. bracteatum can provide
an important attractive element to long-distance pollinators
(Kill & Costa 2003).

Floral characteristics. Adenocalymma bracteatum individuals
produced bright yellow flowers with gamopetalous corolla
in throat format and with five lobes free in the extremities,
very similar to the yellow "ipé* Tabebuia crysotricha, another
Bignoniaceae species common in Brazil. The flowers were
hermaphrodite with four free stamens and one staminoid in
the basal part of the corolla. The four anthers were enclosed
and dehiscence occurred by longitudinal slits. The gynaecium
consisted of a superior ovary, a short style, and a bilabial stigma
that opened when receptive and closed when touched, usually
at the time pollination or senescence occurred, as usual for the
Bignoniaceae species (Joly 1991).
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Table 1 Phenology of flowering and fruiting of Adenocalymma bracteatum in 2004, MS, Brazil.

Phenofases Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Flower buds skokok kokok skeokok KoKk kK
Flowering * gookok koK sk B
Small fruits * sk ok skok
Big fruits wEk kkk kkk Hkk k%
Mature fruits fully open BE O kR Rk kEk lkk
% sk skeokesk skskok *

Fall of seeds

*Legend: Registry every 10 days of the month.

The delicate corolla with membranous texture and
enclosed anthers, in addition to other structural (zygomorphic
symmetry, landing platform, and throat-format corolla) and
functional traits presented by A. bracteatum, pointed to the
melitophilous syndrome, being mainly adapted to pollination
by large bees (sensu Faegri & van der Pijl 1979), whose
bodies are more than 14 mm long and thorax is 6 mm wide,
following Roubik (1989). Due to such symmetry, pollinating
bees usually approached flowers from only one direction, the
front side, landed in the landing platform, and penetrated the
corolla to collect nectar. The flower longitudinal slits provided
amorphological adaptation to increase the adjustment of the
corolla to the bodies of large bees, thus ensuring the contact
between pollinator and flower reproductive parts. The corolla
dorsi-ventral constriction is very helpful to flower pollination
because it exerts pressure on their reproductive parts during
the visitation by large bees (Dutra & Machado 2001).

The development of the flowers from an inflorescence
of A. bracteatum occurred as a sequence from the base to
the apex in the inflorescential axis, so a single inflorescence
could have flower buds, open flowers, flowers in senescence,
and occasionally also one or more fruits. Anthesis started
at 6 am, following a diurnal pattern. The receptive stigma
could be identified early, either by its moist surface or the
open stigma lobes. Pollen release occurred simultaneously
to anther dehiscence, from zero to 60 min after anthesis. The
throat-like floral morphology and the spatial arrangement of
anthers and stigma on the upper part of the corolla opening
could enhance nototribic fixation of the pollen on large bee
bodies (i.e., pollen deposition on the upper thorax of bees,
usually between the wings). They could also permit the
transference of pollen grains to the stigma of other flowers,
thus enhancing plant xenogamic reproduction. Four to five
days later, the corolla was released from the calyx and
occasionally remained attached to the style for a few hours.
The closure of stigmatic lobes could prevent the loss of pollen
grains. The sensitive stigmas are often found in plants with
tubular corollas that produce fruits able to store several seeds
(Bertin 1982), such as A. bracteatum. The flowers did not
have osmophores and did not exhale odour. The absorption
and reflection of ultra-violet rays were observed in the
corolla, the anthers, and the stigma. Petal pigments are known

to reflect ultraviolet rays and therefore guide visitors to the
floral resources (Kay 1987, Harborne 1993).

Reproduction system. Adenocalymma bracteatum produced
an average of 42 floral buds per inflorescence (n = 42) that
bloomed gradually. The plant had a high abortion rate from
the bloom phase up to the ripefruit phase, consequently
only 1.6% of the buds reached fructification (mean of 0.6
fruit per inflorescence). Mitchell (1994) observed that the
production of several flowers can deplete plant resources
and proportionally decrease fruit production. The large
number of flower abortions observed in A. bracteatum can
be considered a common event in plants (Casper & Wiens
1981, Bawa & Webb 1984).

The highest fructification was obtained by manual cross
pollination and can be due either to the low pollination
efficacy in the region or the high levels of damage caused by
floral pillagers and herbivores, which do not damage bagged
flowers. Whereas, the fructification produced after natural
pollination was directly affected by these factors. Several
other species of Bignoniaceae also had low rates of natural
fructification (Stephenson 1979, Bertin 1982, Bittencourt
et al 2003, Yanagizawa & Maimoni-Rodella 2007). The
absence of fruit formation in emasculated flowers, the low
fructification rate obtained by spontancous self-pollination,
and the low index value of spontaneous self-pollination ( ISS
< 0.25) indicates the high importance of pollinators services
for this species reproduction.

Our results are similar to those obtained in a previous
study on crossed and natural pollination, and emasculation
for the same species (Yanagizawa & Maimoni-Rodella
2007). However, differently from our study, those authors
could not reach fructification in their tests on manual and
spontaneous pollination. The self-incompatibility index value
(ISI=0.93) obtained for A. bracteatum in our study classifies
the species as highly self-compatible (sensu Bullock 1985),
as previously found for another Bignoniaceae, Astianthus
viminalis (ISI=0.94) by Bullock (1985). The 4. bracteatum
self-incompatibility results obtained in our study places the
species in a small group within the family, because a recent
survey with 37 species of Bignoniaceae revealed that 86% of
them were self-incompatible (Bittencourt et a/ 2003). Several
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authors have reported different levels of self-incompatibility
within the family (Bawa 1974, Stephenson & Thomas 1977,
Correia et al 2005, Yanagizawa & Maimoni-Rodella 2007).
The values reported are usually lower than those reported in
our study. The reproductive efficacy obtained (0.33) suggests
that flower visitors were able to promote pollination in A.
bracteatum, although it could be greater if the effective
pollinators foraged the flowers more frequently and the floral
pillagers and floral herbivores were absent (Table 2).

Flower visitors. Insect collection in A. bracteatum
resulted in 1,038 individuals belonging to seven orders:
Hymenoptera (81%), Thysanoptera (6.8%), Diptera (6%),
Coleoptera (3%), Lepidoptera (2%), Hemiptera (1%),
and Orthoptera (0.2%). The most frequent species within
the order Hymenoptera were the bees Apis mellifera (L.)
(36%) (Hymenoptera: Apidae), Trigona spinipes (Fabricius)
(22%), Trigona sp. (5%) and the ant Cephalotes sp. (4%)
(Formicidae). No aggression among floral visitors was
observed even when there were few flowers. Apis mellifera
and 7. spinipes were often found visiting the same flower,
where one collected pollen, while the other obtained
nectar.

Fructification depends on several factors, including
quality and amount of pollen grains produced per flower,
nectar concentration and amount, flower number and
distribution, number of competing insects, simultaneous
flowerings, distance from flowering to colony (Vitalli-Veiga
et al 1999, Silva & Torezan-Silingardi 2008), inadequate
pollination (Torezan-Silingardi & Del-Claro 1998), lack of
nutritional resources in the plant (Schemske & Horvitz 1988),
strong wind and rain, chance, or excessive bud production
by the mother-plant to ensure that enough flowers remain
for fructification after herbivore activity (Strauss ef al 1996,
Strauss 1997). All these factors can vary, and so can the
attractiveness of any flowering.

The relationships of environmental variables on A.
bracteatum and the four most frequent insect species are
shown in Fig 1. The degree of association between the most

frequent visitors and environmental factors revealed that the
visits of A. mellifera had a positive correlation with luminosity
(0.811) - Spearman correlation coefficient and temperature
(0.692), and a negative correlation with humidity (-0.664).
Apis mellifera were very active from 12:00h to 13:00h, (Online
Supplementary Material 2), when temperature was around
23°C and luminosity was 80,260 lux, wind speed was 1 m/s,
and relative air humidity was 64%. Early in the morning, this
bee either landed on pre-anthesis buds and opened them with
fast movement of its mandibles and forelegs, or landed on the
opened flowers and entered the corolla to extract almost all
the nectar at the base of the corolla tube. Then, the bee went to
other flowers in the same or other inflorescences of the same
plant species. Apis mellifera was considered an occasional
pollinator because it seldom touched the flower reproductive
organs during foraging activity. This bee had a similar behavior
while collecting pollen from shrubs of Myrtaceae in the cerrado
of Sdo Paulo state. Honeybees would arrive early to the flowers
and force the petals to open to have access to the floral resource,
visiting several flowers in the same plant before moving on to
a different shrub (Torezan-Silingardi & Del-Claro 1998).

Trigona spinipes was positively correlated to luminosity
(0.640) and temperature (0.650), although negatively
correlated to humidity (-0.682). The activity of this bee was
more intense from 14:00h to 15:00h, at 25°C, wind speed
of 1 m/s, air relative humidity of 63%, and luminosity of
66,200 lux. This bee species behaved as a nectar pillager,
according to the classification by Inouye (1980). Trigona
spinipes grasped the floral tube of A. bracteatum with their
legs and began to cut the wall with their mandibles, making
round openings of different sizes that led to the nectariferous
chamber, and further introduced their mouth pieces into the
openings and sucked the nectar, behaving as described by
Polatto et al (2007).

Trigona sp. no had correlation with environmental factors
and hour of capture. The greatest activity was from 10:00h
to 11:00h at 21°C, luminosity of 57,840 lux, wind speed of 1
m/s, and air relative humidity of 65%. Trigona sp. behaved
similarly to 7. spinipes, considered a nectar pillager, but

Table 2 Results from experiments on reproductive system of Adenocalymma bracteatum.

Treatments Flowers (n°) Fruits (n°) Fruit-set (%)
Manual cross-pollination (xenogamy) 30 15 50.0
Manual self-pollination from the same flower (autogamy) 30 10 333
Manual self-pollination from different flowers of the same plant (geitonogamy) 30 18 60.0
Automatic self-pollination (spontaneous autogamy) 30 2 6.70
Emasculation (apomixis) 30 0 0
Natural pollination (control) 30 05 16.6
Iss! - - 0.14
INg - - 0.93
RE’ - - 0.33

Index of spontaneous self-pollination (% fruits formed by spontaneous self-pollination / % fruits formed by manual self-
pollination); *Index of self incompatibilities % fruits formed by manual self-pollination / % fruits formed by self pollination cross);
SReproductive efficiency = (% fruits formed in naturals conditions / % fruits formed by pollination cross).
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Fig 1 Average values of environmental factors related to the total number of insects frequently distributed in different times
of the five samples taken in the plant Adenocalymma bracteatum in 2004.

visits were shorter and involved fewer individuals (Online
Supplementary Material).

Based on our data, we suggest two hypotheses about the
importance of insects that pillage nectar on 4. bracteatum.
The first one is that 7. spinipes and Trigona sp. can be
beneficial to fruit production. This would happen as the

effective pollinators would probably be forced to move
from flower to flower more often and to fly longer distances
between plants due to the decreased amount of nectar in the
flower, as already observed by others in different systems
(Silberbauer-Gottsberger & Gottsberger 1988, Cushman &
Beattie 1991, Maloof 2001). The second hypothesis is that the
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pillage has potential negative effects on plant reproduction,
what seems to be more applicable to our study. The negative
effects of pillage have been shown in previous research
due to the damage to the reproductive tissues (Traveset et
al 1998, Polatto & Alves Jr 2008), the lower attractiveness
of pillaged flowers to efficient pollinators (Roubik 1982,
Irwin & Brody 1998, Traveset ef al 1998, Cotton 2001), the
resource investment to replace the removed nectar (Pyke
1991, Navarro 1999), and also the aggressive interference
of pillagers on pollinators (Roubik 1982).

Cephalotes sp. had no correlation with environmental
factors and hour of collection. As reported by Polatto
et al (2007), we also found this ant sucking nectar from
flowers and buds, and walking on peduncles and branches.
However, we have no direct evidence that these ants act as
plant pollinators. Dutra & Machado (2001) suggested the
existence of a symbiotic behaviour between ants and plants,
where one provides food and the other keeps herbivores
away (see examples in Del-Claro 2004 and Korndorfer &
Del-Claro 2006).

Due to its large size and foraging behaviour on flowers of
A. bracteatum, Eulaema nigrita (Lepeletier) was considered
an effective pollinator because it touched the stigma on
every visit, as it collected pollen grains by vibration and
promoted flower pollination. Torezan-Silingardi & Del
Claro (1998) observed that flowers of Campomanesia
pubescens (Myrtaceae) intensely visited by 4. mellifera
were avoided by the main native pollinator, E. nigrita. The
same authors found that fructification of the studied species
was threatened by the intense activity of A. mellifera,
which collected the pollen but did not transfer it to the
stigma. Adversely, E. nigrita behaved as pillager of the
Bignoniaceae Arrabidaea conjugata in the 'restingas’ of
Marica, state of Rio de Janeiro, where Euglossa cordata
(Latreille), Centris analis (Fabricius) and Centris tarsata
(Smith) were considered effective pollinators (Correia et
al 2005). From a total of 15 species of floral visitors found
in A. bracteatum in a mesophyllous forest in Campinas,
state of Sao Paulo, only the bees Epicharis rustica (Olivier)
and Eulaema sp. were considered effective pollinators
(Yanagizawa & Maimoni-Rodella 2007).

The large bees with hairy thorax Bombus sp. and
Xylocopa sp. remained in hover flight and facing the corolla
for a few minutes, and then landed on the landing platform
and walked toward the corolla base with the tongue stretched
out on the longitudinal slit. The bees then entered the flower,
touched its reproductive structures and pressed their thorax
against the flower reproductive organs to adjust their bodies
to the corolla morphology. Since these were legitimate
visits, these bees can be considered as effective pollinators.
Another trait favouring efficient pollination by many large
pollinators is their potential mobility among plants (Polatto
& Alves Jr 2008).

Our observations of A. bracteatum suggest that the bees
Trigona spinipes and Trigona sp. are nectar pillagers and
A. mellifera may be a sporadic pollinator. Eulaema nigrita,
Bombus sp. and Xylocopa sp. are the main pollinators and
act during the mornings. The correlations observed between
the climatic variables and the main pollinator species were
low or medium.
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Online Supplementary Material 1

Flower visitors of Adenocalymma bracteatum caughted in five plants in year 2004, MS Brazil.

Insects Plants
P-1 P-2 P-3 P-4 P-5 Total
Hymenoptera

Apidae 0 0 1 0 0 1
Apis mellifera Latreille 158 75 37 40 59 369
Bombus sp. 2 0 2 7
Euglossa chordata Latreille 0 2 0 2
Eulaena negrita Latreille 0 1 0 1
Tetragonisca angustula Latreille 0 4 3 7
Trigona sp. 0 15 17 8 14 54
Trigona spinipes Fabricius 5 7 63 84 61 220
Centris minuta Fabricius 0 1 0 1 0 2
Centris sp 0 2 5 4 8 19
Exomalopsis sp. 0 1 3 4 0 8
Xylocopa sp. 0 2 1 1 0 4

Andrenidae
Oxaea flavescens Klug 0 2 1 1 0 4

Halictidae 0 1 1 1 0 3
Augochlora esox Vachal 0 0 2 1 0 3
Augochloropsis sp. 0 0 3 6 0 9

Vespidae 0 1 0 0 0 1
Polistes versicolor Olivier 1 0 0 0 0 1
Polistes lanio Fabricius 1 0 0 0 0 1
Polybia sp. 1 0 0 1 0 2

Sphecidae 0 0 1 0 0 1

Ichneumonidae 1 0 0 0 0 1

Formicidae

Mimercinae 0 0 0 0 2
Atta sp. 0 0 7 0 14
Camponotus sp. 1 4 6 0 12
Cephalotes sp. 28 5 5 4 0 42
Crematogaster sp. 0 2 0 0 2
Ectatomma tuberculata Olivier 7 13 2 0 22
Ectatomma planindens Borgmeier 0 1 3 0 4
Pheidole sp. 0 1 0 0 1
Solenopsis sp. 25 0 0 0 0 25

Continue



Plants

Insects
P-1 P-2 P-3 P-4 P-5 Total

Diptera

Calliphoridae 0 0 0 3 0 3

Tethritidae 2 0 0 3 2 7

Sarcophagidae 1 0 0 8 7 16

Tabanidae 0 1 0 0 0 1

Drosophilidae 8 6 5 3 0 22

Muscidae 5 2 1 2 0 10

Phoridae 0 0 0 1 1 2

Stratiomydae 0 0 0 1 0 1
Coleoptera

Curculionidae 1 0 0 0 0 1

Coccinelidae 0 0 0 3 0 3

Chrysomelidae 2 2 3 3 0 10

Histeridae 0 0 0 2 0

Erotylidae 2 1 0 0 0

Colydiidae 0 0 0 0 1 1

Scarabaeidae 1 0 0 0 0 1

Nitidulidae 2 5 1 0 2 10
Lepidoptera 0 0 0 1 0

Amatidae 0 0 0 0 1

Hesperiidae 0 0 0 6 1 7

Ctenuchidae 0 1 0 0 0 1
Hemiptera

Miridae 0 0 3 0 1 4

Ploiaridae 0 0 0 0 1 1

Tingidae 1 2 0 0 1 4

Tcneumonidae 1 0 0 0 0 1
Thysanoptera

Thripidae 5 18 43 11 1 78
Orthoptera 0 0 0

Grylidae 1 0 2

Blatidae 0 0 1

Total 264 165 221 227 161 1038
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Online Supplementary Material 2

Insects collected in five plants distributed in 1h intervals.

Hours of collection

Insects
6 7 8 9 o 11 12 13 14 15 16 17 Total
Hymenoptera

Apidae 0 0 0 0 1 0 0 0 0 0 0 0 1
Apis mellifera 4 26 35 31 30 39 61 55 44 29 14 1 369
Bombus sp. 0 0 1 0 2 1 0 2 0 I 0 0 7
Euglossa chordate 0 0 0 0 2 0 0 0 0 0 O 2
Eulaena negrita 0 0 0 1 0 0 0 0 0 0 0 1
Tetragonisca angustula 0 0 2 0 0 0 0 1 0 0 O 7
Trigona sp. 0 5 4 3 14 4 8 1 6 7 2 0 54
Trigona spinipes 0 6 10 27 22 22 25 15 49 29 15 0 220
Centris minuta 0 0 0 0 1 0 0 1 0 0 0 O 2
Centris sp. 0 1 1 9 3 0 1 3 0 0 1 0 19
Exomalopsis sp. 0 0 0 0 1 1 1 2 2 0 1 0 8
Xylocopa sp. 0 0 0 0 2 1 1 0 0 0 0 O 4

Andrenidae
Oxaea. flavescens 0 0 0 1 0 1 0 1 1 0 0 O 4

Halictidae 0 0 0 0 0 1 0 1 1 0 0 0 3
Augochlora esox 0 0 0 0 0 2 0 1 0 0 0 O 3
Augochloropsis sp. 0 0 0 0 3 3 3 0 0 0 0 O 9

Vespidae 0 0 0 0 0 1 0 0 0 0 0 0 1
Polistes versicolor 0 0 0 0 0 0 1 0 0 0 0 0 1
Polistes lanio 0 0 0 0 0 0 0 0 1 0 0 O 1
Polybia sp. 0 0 0 0 0 0 1 0 1 0 0 0 2

Techneumonidae 0 0 0 0 0 0 1 0 0 0 0 O 1

Sphecidae 0 0 0 0 1 0 0 0 0 0 0 0 1

Formicidae

Mimercinae 0 0 0 0 0 1 0 0 1 0 0 O 2
Atta sp. 2 1 1 3 0 0 0 0 7 0 0 0 14
Camponotus sp. 0 0 3 0 5 2 1 1 0 0 0 O 12
Cephalotes sp. 4 0 6 0 2 5 5 6 8 2 2 2 42
Crematogaster sp. 0 0 0 0 0 0 0 2 0 0 0 O 2
Ectatomma tuberculatum 0 0 0 0 12 2 3 1 2 1 1 0 22
Ectatomma planindens 0 0 0 0 3 1 0 0 0 0 0 O 4
Pheidole sp. 0 0 0 0 0 0 0 1 0 0 0 0 1
Solenopsis sp. 0 0 0 0 0 2 9 6 1 5 2 25
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Hours of collection

Insects
6 7 8 9 10 11 12 13 14 15 16 17 Total
Diptera
Calliphoridae 0 0 1 1 0 0 1 0 0 0 0 0
Tethritidae 0 0 0 2 0 0 2 0 1 I 0 1
Sarcophagidae 0 2 0 3 1 5 1 0 3 0 1 0 16
Tabanidae 0 0 0 0 0 0 1 0 0 0 0 O 1
Drosophilidae 1 0 4 0 3 3 3 5 1 2 0 0 22
Muscidae 0 1 0 1 1 0 2 2 1 2 0 0 10
Phoridae 0 0 0 1 0 0 0 0 0 1 0 0 2
Stratiomydae 0 0 0 0 0 0 0 0 0 0 1 0
Coleoptera
Curculionidae 0 0 0 0 0 0 0 0 0 1 0 0 1
Coccinelidae 0 0 0 0 2 0 1 0 0 0 0 0 3
Chrysomelidae 0 1 1 0 3 2 0 0 1 1 1 0 10
Histeridae 0 0 0 0 1 1 0 0 0 0 0 O 2
Erotylidae 0 0 0 0 0 1 1 0 1 0 0 0 3
Colydiidae 0 0 0 0 0 0 1 0 0 0 0 O 1
Scarabaeidae 0 0 0 0 0 0 0 0 1 0 0 O 1
Nitidulidae 0 0 1 0 0 4 2 2 1 0 0 0 10
Lepidoptera
Amatidae 0 | 0 0 0 0 0 0 0 O 1
Hesperiidae 0 0 0 0 1 1 2 0 0 3 0 0 7
Ctenuchidae 0 0 0 0 0 1 0 0 0 1
Hemiptera
Miridae 0 0 0 1 1 0 1 1 0 0 0 0 4
Ploiaridae 0 0 1 0 0 0 0 0 0 0 0 0 1
Tingidae 0 0 0 0 3 0 0 1 0 0 0 0 4
Tcneumonidae 0 0 0 0 0 0 0 0 0 I 0 0 1
Thysanoptera
Thripidae 0 2 2 1 6 8 11 23 19 6 0 0 78
Orthoptera 0 0 0 0 0 0 1 0 0 0 0 0 1
Grylidae 0 0 0 0 0 0 0 1 0O 0 0 0 1
Blatidae 0 0 0 0 0 1 0 0 0 0 0 O 1
Total 46 11 73 85 128 115 144 137 161 88 44 6 1038




