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Abstract: Land-use changes have increasingly threatened
bee populations by reducing the availability of floral resources
and nesting sites. Habitat loss and fragmentation have been
identified as major drivers of bee decline, affecting their fora-
ging behavior and pollination services. This study investigated
the foraging behavior, and pollen preferences of Tetragonula
laeviceps were assessed across four different locations, com-
paring treatment plots featuring nine species of flowering
plants with control plots that lacked floral diversity and con-
tained only maize (Zea mays). A total of 48 pollen species were
identified, with 14 species common across all sites, indicating
ecological overlap. In total, 50% of the identified pollen species
were found both on bee bodies and in the hive, with 20.8%
exclusive to bee bodies and 29.2% only in the hive. Bees in
treatment plots exhibited more selective foraging, focusing
on a limited range of plant species, while control plots showed
more generalized foraging behavior. Dominant pollen sources
included Carica papaya, Mikania micrantha, and Cyperus
rotundus. Statistical analysis (GLM and ANOVA) revealed sig-
nificantly fewer pollen species (p < 0.001) and lower pollen

abundance (p < 0.001) in treatment plots compared to control
plots. ANOSIM analysis showed significant differences in
pollen composition between the control and treatment plots
at most sites (p < 0.05). The bipartite interaction network
revealed that control plots supported greater plant diversity
(41 species vs 19) and more generalized foraging, while treat-
ment plots had fewer plant species and exhibited more spe-
cialized foraging. These findings highlight the adaptability of
T. laeviceps, with more selective foraging in low-diversity
environments and generalized behavior in high-diversity
areas.
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1 Introduction

Pollinator insects have an important role in the ecosystem,
especially in global food production. There are 82% of the
plant species in the world that are pollinated exclusively by
insects [1,2]. Pollinator insects contribute to seed produc-
tion for 79% of the plant species [3]. Nearly three-quarters
of global food crops rely on pollinators, such as bees, to
boost and refine agricultural output [4]. Pollination by bees
can improve the quality and quantity of crops, increasing
global economic and food output [5]. Research by Gogoi
et al. [6] found that pollination of mangoes by Apis cerana
produced a more extensive fruit set than those not polli-
nated by bees. Research by Bosch et al. [7] also showed
increased almond (Prunus dulcis) productivity and
increased visits by the solitary bee Osmia cornuta. Pollina-
tion by three species of stingless bees in an okra plantation
can increase the pod length, the number of seeds, and the
number of pods [8]. The pollination activity of T. laeviceps
improved the fruit size, weight, seed number per fruit,
germination success, and sugar content in Cucumis melo
L. [9]. Unfortunately, bee populations in various regions
are reported to be declining [10,11].
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Land-use change is one of the key drivers of pollinator
decline [12]. Forest fragmentation can lead to a decline in
the ability of specialist bees to pollinate forest plants [13].
Beekeepers in Indonesia report that a major concern they
face is the loss of habitats and food sources for bees, driven
by changes in land use [14]. Farmland and agricultural
intensification are major causes of landscape transforma-
tion and fragmentation [15–17]. For instance, the change
from forest and agroforestry into monoculture agriculture,
like a corn field, has contributed to the decrease in bum-
blebee diversity [18]. The extensive corn fields in Indo-
nesia, covering an area of 2.5 million hectares [19], also
have a high potential to cause the loss of bee biodiversity.
Currently, corn farmers in Indonesia are employing herbi-
cides to address weed issues. Using herbicides in corn
fields can reduce plant diversity, including flowers, an
important food source for pollinator insects [20,21].

Protecting pollinators, particularly bees, is essential for
ecosystem health and sustainable agriculture. Enhancing the
presence of flowering plants in corn farming areas is an
effective strategy for bee conservation. Research by
Amrulloh et al. [22] found that adding five types of flowers
to corn fields could become a food source for wild bees such
as Amegilla sp., Apis dorsata, Augochlorella sp. Apis cerana,
Andrena sp., Eumerus sp., and Xylocopa confusa. Planting a
variety of flower types in agricultural landscapes in Canada
can increase the diversity and abundance of wild bees [23].
The planting of wildflower strips or refuges can provide
nesting sites and an abundance of pollen and nectar for hon-
eybees in an agro-ecosystem [24]. A study by Pluta et al. [25]

indicated that expanding the area of annual flower strips can
enhance the colony growth of Apis mellifera.

Efforts to improve habitats aim to provide diverse and
high-quality food sources, thereby supporting the year-
round survival of pollinating insects [26]. The presence of
flowering plants in agricultural landscapes can serve as a
food source for various bees, including T. laeviceps. T. lae-
viceps require a variety of resources to rear their larvae,
build nest structures, and maintain their colonies [27].
Unlike honey bees, stingless bees rely heavily on non-floral
resources, such as resin and fruit sap, to support colony
development [28,29]. Research on the effects of flowering
strips on domesticated bees in agricultural landscapes, par-
ticularly maize fields in Indonesia, is still limited. Planting
flowers in maize fields is essential for promoting bee con-
servation by providing them with a food source. Our study
is an experimental research involving planting various
flowering species. Our research aims to investigate the
foraging behavior of T. laeviceps in a maize agricultural
landscape that has been modified.

2 Materials and methods

2.1 Experimental design

This study prepared research and observed T. laeviceps
from April to September 2022. The research preparation
included selecting plots, planting flowering plants, and

Figure 1: Experimental design on a corn field in four locations. Source: Created by the authors.
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placing T. laeviceps colonies. Plot selection was done by
selecting four maize fields in four villages in Bogor,
Indonesia (Cibitung Wetan, Cihideung Ilir, Cihideung
Udik, and Cibereum Petir). In each village, one maize field
was selected and divided into control and treatment plots
with a minimum distance of 150m between plots (Figure 1).
Overall, we have four treatment plots and four control
plots. The treatment plot was divided into three subplots
of 5 m × 5 m for planting flowering plants. The flowering
plants on the treatment plot were at a planting distance of
20 cm × 30 cm. The treatment plots in this study were
selected based on the accessibility for the maintenance of
the planted flowers.

At the treatment plots, we planted seven flowering
plants, such as Cosmos caudatus, Turnera subulata,
Helianthus annuus, Vigna unguiculata, Arachis pintoi,
Antigonon leptopus, and Muntingia calabura, to produce
pollen and nectar for T. laeviceps. Flowering plants such
as C. caudatus, T. subulata, A. leptopus, and H. annus can
attract various insects like pollinators, predators, and para-
sitoids [30–33]. These plants are also commonly found in
Indonesia and are widely used as ornamental plants in
home gardens. We also planted two types of plants to pro-
duce resin, namely Mangifera indica and Artocarpus het-
erophyllus. All plants used in this study were obtained
from flower plant stores. Based on information from the
sellers, most of the plants were approximately 3 weeks old
at the time of purchase, except for Mangifera and Arto-
carpus, which were around 1–2 months old. All flowering
plants obtained from the stores were propagated through
stem cuttings, but Vigna and Zea mayswere directly grown
from seeds in the field. The flowering period can be seen in
Figure S5. Muntingia calabura, M. indica, and A. hetero-
phyllus did not exhibit flowering during the observation
period; however, T. laeviceps were still observed collecting
resin from M. calabura and M. indica.

To determine the effect of flowering plants on bees, we
placed three T. laeviceps colonies in both the control plot
and the treatment plot. The T. laeviceps colonies were
placed in the fields when the flowering plant started
blooming.

2.2 Pollen sampling and identification

We collected pollen from two different sources. The first
source is pollen from bee bodies. We collected three indi-
vidual bees from each colony that returned to their hive
with pollen and placed them in a tube containing 70%
ethanol. The second source was pollen from the beehive.

We used tweezers to take 0.01–0.03 g of pollen from the
beehive and placed it in a tube containing 70% ethanol.
The pollen collection was carried out three times; that is,
before the corn flowered, when the corn flowered, and
after the harvest. The pollen samples were brought to
the Laboratory of Animal Biosystematics and Ecology,
Department of Biology, IPB University.

Pollen samples from the field were prepared using the
acetolysis method [34]. We utilized a compound micro-
scope to identify pollen, adapting the method proposed
by Djakaria et al. [8]. Pollen was identified based on the
shape of the polar and equatorial axes and aperture, refer-
ring to Huang [35], the Australian Pollen and Spore Atlas
(APSA) database (apsa.anu.edu.au), the Global Pollen Pro-
ject (https://globalpollenproject.org/), and other related
publications. Pollen load analysis was conducted to assess
the quantity of pollen from the body and the beehive of
T. laeviceps. The pollen identification and count data were
organized and processed using Microsoft Excel.

2.3 Data analysis

We constructed the T. laeviceps–plant interaction using the
R version 4.1.1 package bipartite [36]. Interaction between
T. laeviceps colonies and plants from each plot was visua-
lized using the plotweb function. We calculated network
metrics to compare the interaction of T. laeviceps with
plants. We evaluated the indices connectance, nestedness,
specialization asymmetry, and interaction evenness
[36,37]; see Table S1 for details about the indices. We also
used species-level function to analyze the role and charac-
teristics of each plant species in a bipartite network (Table
S2). We also used a heatmap to visualize frequency and
identify dominant pollen collected by T. laeviceps colonies.

To assess differences in the number of pollen grains
among control and treatment plots, we applied a general-
ized linear model (GLM) with a Poisson distribution, which
is suitable for count data [38]. In this model, the number of
pollen grains per plot was used as the response variable,
while plots, such as Control, CI-treatment, CP-treatment,
CU-treatment, and CW-treatment, served as explanatory
factors. In addition, differences in the presence or absence
of pollen species among treatments were analyzed using a
binomial GLM, considering the binary nature of the data
(presence vs absence of pollen species within plots). The
significance of treatment effects on both pollen abundance
and pollen species presence was evaluated using analysis
of deviance (ANOVA) based on Chi-square statistics, com-
paring the full model against the null model to determine
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the overall effect of treatment. A significant reduction in
deviance indicated that treatment had a meaningful influ-
ence on the observed variables.

Pollen composition from each plot and location was
analyzed based on similarity or dissimilarity using the
method of Bray and Curtis [39]. We used non-metric multi-
dimensional scaling (NMDS) to visualize the dissimilarity
of pollen from different plots and locations using the R
version 4.1.1 package vegan [40]. To identify whether there
were significant differences in pollen composition at each
location, we used analysis of similarities (ANOSIM) [41]. We
also constructed a Venn diagram to identify pollen distri-
bution in different locations [42].

3 Results

3.1 Pollen composition

Based on the pollen identification, we found 28 pollen spe-
cies in Cibitung Wetan, 39 in Cihideung Ilir, 15 in Cihideung
Udik, and 23 in Cibereum Petir (Figure S1). The observed
differences in pollen types reflect the varying compositions
of flowering plants at each study site. However, 14 species
were found at all locations, indicating some level of ecolo-
gical overlap. From multiple sources, a total of 48 pollen
species were identified as being collected by bees (Figure
S2). Of these, 24 species (50%) were detected both on bee
bodies and within the beehive, suggesting that these pollen
types represent key food resources actively transported
into the hive. Ten species (20.8%) were found exclusively
on bee bodies, possibly originating from recent or short-
term floral visits and not yet deposited in the hive. In con-
trast, 14 species (29.2%) appeared only in the beehive, likely

reflecting pollen acquired during earlier foraging activities
or brought in by other members of the colony that were
not sampled directly from their bodies.

There is a clear variation in pollen composition from
T. laeviceps between the control and treatment plots
(Figure 2). Several species, such as Mikania micrantha,
Cyperus rotundus, and Melastoma malabathricum, appear to
be dominant (indicated by darker colors), particularly from
the beehive in both control (CP) and treatment plots (TP).
Overall, the dominant pollen sources collected by T. laeviceps
bees in this study included Carica papaya,Mikaniamicrantha,
Cyperus rotundus, Imperata cylindrica, and Andrographis tri-
lobata. As illustrated in Figure 2, corn pollen was detected in
both treatment and control plots. The high abundance of
Carica papaya pollen is likely due to the proximity of certain
study sites, such as Cibereum Petir, to nearby papaya planta-
tions. This suggests that T. laeviceps tend to forage on plant
species close to their nests. Overall, the findings demonstrate
that T. laeviceps bees utilize a diverse range of pollen sources,
including cultivated crops, flowering plants, and surrounding
weeds.

Analysis using GLM revealed significant differences in
both the number of pollen species and the total number of
pollen grains between the control plot and the various
treatment plots (CI-treatment, CP-treatment, CU-treatment,
and CW-treatment; see Tables 1 and 2). The binomial GLM
model showed that the number of pollen species found
across the treatment plots was significantly lower than in
the control plot (p < 0.001). These findings suggest that
T. laeviceps in the treatment plots exhibited more selective
foraging behavior, with a tendency to visit only certain
plant species. In contrast, in the control plot, T. laeviceps
displayed more generalist foraging behavior, visiting a
wider variety of plants without a strong dependence on
any particular species.

Figure 2: Heatmap of dominant pollen collected by T. laeviceps. Code description: CP: pollen from the nest in the control plot, TP: pollen from the nest
in the treatment plot, CB: pollen from the bee body in the control plot, and TB: pollen from the bee body in the treatment plot. Darker hues
correspond to larger amounts of pollen detected.
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The results of the Poisson GLM analysis on the total
number of pollen grains also revealed a similar pattern
(Table 2), with the amount of pollen collected in the control
plots being significantly higher compared to all treatment plots
(p < 0.001). This difference reflects T. laeviceps’ foraging beha-
vior toward specific food sources, which resulted in a decrease
in the total amount of pollen carried. The ANOVA test for each
model confirmed that the treatment factor significantly influ-
enced both the number of pollen species (Chisq = 39.04; p <

0.001) and the total amount of pollen (Chisq = 284441; p < 0.001).
NMDS analysis revealed a significant difference in

pollen composition between the control and treatment
plots at several locations (Figure 3). At Cihideung Ilir, Cihi-
deung Udik, and Petir, there was a clear separation
between the control and treatment plots, supported by
ANOSIM results with significant p-values (p < 0.05), indi-
cating a difference in pollen composition between the two
plots. In contrast, at Cibitung Wetan, no clear separation
was observed, with a non-significant ANOSIM result (p =

0.484), suggesting that the treatment did not affect pollen
composition at this site. Stress values for each plot (all <
0.2) indicate that the NMDS analysis provided a robust
representation of sample dissimilarities at each location.

3.2 T. laeviceps activity and its interaction
with flowering plants

A bipartite interaction network between T. laeviceps and
plant species across control plots (C1–C3) and treatment
plots (T1–T3) revealed significant shifts in the bees’ fora-
ging patterns (Figure 4). In the control plots, T. laeviceps
displayed a generalist foraging strategy, visiting a diverse
array of plant taxa. Conversely, in the treatment plots, the
number of pollen species encountered was lower, and the
interactions between bees and pollen species were more
constrained. This indicates that foraging by T. laeviceps in
the treatment plots was more selective, focusing on a lim-
ited subset of plant species.

Control hives were dominated by Carica papaya, with
strong contributions from Zea mays and Ipomoea batatas,
and weeds likeMikania micrantha andMelastoma malaba-
thricum (Figure S3). Treatment plots, by contrast, found
that Lantana camara, Ageratum conyzoides, and Cleome
rutidosperma emerged as the main pollen sources. Body‐
pollen analysis confirmed that control bees (CB1–CB3)
primarily foraged on these control‐plot plants but also col-
lected pollen from treatment‐plot species (e.g., A. leptopus,
Arachis pintoi, Corallocarpus caudatus, Helianthus annus,
and Turnera subulata), indicating flight ranges over 150 m
(Figure S4). Meanwhile, treatment‐plot bees focused on a
narrow set of resources, notably weeds such as Caesalpinia
pulcherrima, L. camara, and A. conyzoides.

Species-level analysis of the pollen collected by T. lae-
viceps confirms that Carica papaya, Helianthus annus, and
Lantana camara are highly connected, each having six
interactions with relatively strong connections (species
strength ranging from 1.07 to 1.75) (Table S2). These plants
are likely to serve as primary pollen sources for T. laevi-
ceps. In contrast, species such as Sphagneticola trilobata
and Ipomea batatas exhibit low interaction strength
and partner diversity, indicating that they are minor or
specialized resources. Meanwhile, species like Imperata
cylindrica and Andrographis paniculata also have multiple
partners but moderate interaction strengths, suggesting
that although they are less critical functionally at the inter-
action level, they remain important structurally for main-
taining network connectivity.

The control plot exhibited greater plant species rich-
ness (41 vs 19) and higher specialization asymmetry (0.42 vs
0.25), while both plots showed similar nestedness (∼25) and
interaction evenness (∼0.58; Table 3). The control plot also
had lower connectivity (0.69 vs 0.74), suggesting that
T. laeviceps exhibits more generalized foraging behavior
in areas with higher floral diversity, whereas in treatment
plots with fewer species, bees showmore selective foraging
strategies.

The interactions at each location and plot are shown
in Table S3. T. laeviceps shows differences in foraging

Table 1: Results of the GLM analysis of the pollen species presence
across control and treatment plots

Predictor Estimate SE Z value Pr(>|z|)

(Intercept) 1.4663 0.3698 3.965 7.33 × 10−5***
CI-treatment −1.8028 0.4717 −3.822 0.000132***
CP-treatment −1.8028 0.4717 −3.822 0.000132***
CU-treatment −2.6794 0.5047 −5.309 1.10 × 10−7***
CW-treatment −1.1299 0.4717 −2.395 0.016598*

Note: * indicate the significant codes in GLM analysis. ***p < 0.001; *p < 0.05.

Table 2: Results of the GLM analysis of pollen grains across control and
treatment plots

Predictor Estimate SE Z value Pr(>|z|)

(Intercept) 8.154309 0.002447 3331.9 <2 × 10−16***
CI-treatment −4.84164 0.027653 −175.1 <2 × 10−16***
CP-treatment −2.32414 0.008197 −283.5 <2 × 10−16***
CU-treatment −1.25591 0.005198 −241.6 <2 × 10−16***
CW-treatment −0.86133 0.00449 −191.8 <2 × 10−16***

Note: * indicate the significant codes in GLM analysis. ***p < 0.001.
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behavior between treatment and control plots. Treatment
plots typically had fewer plant species and higher connec-
tivity, suggesting more frequent visits to a limited range of
plants. The lower nestedness in treatment plots indicates
more specialized foraging, while higher specialization
asymmetry suggests a focus on specific plants. In contrast,
control plots exhibited a more generalist behavior with
broader plant visitation, reflected in higher interaction
evenness. These results highlight T. laeviceps’ adaptability,
with more selective foraging in treatment plots and more
generalized foraging in control plots.

4 Discussion

T. laeviceps in this research was collected with more than
30 pollen species from around their hives. This finding
proves that T. laeviceps is a generalist bee because it can
visit a variety of plant species. A previous study found that
T. laeviceps can visit 12 plant families in the campus area of
the Bogor Agricultural University [43]. In India, T. laeviceps
visits 34 plant species [44]. In the world, stingless bees can
visit 1,476 genera of flowering plants, and the frequent
interactions reported for many of the most species-rich

Figure 3: Comparison of pollen composition between control and treatment groups across four different locations based on NMDS analysis:
(a) Cibitung Wetan, (b) Cihideung Ilir, (c) Cihideung Udik, and (d) Cibereum Petir.
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plant families in the tropics [45]. The behavior of T. laevi-
ceps in collecting pollen is influenced by its foraging ability
[46] and the distance between the nest and the flowering
plants [47]. Our research also confirms that the T. laeviceps
can fly more than 150 m because we found the bees in the
control plot collected pollen from the flowers in the treat-
ment plot. Smith et al. [48] found that T. carbonaria in
Australia can fly up to 333 m, with a maximum distance
of 712 m. Several factors, such as the distance between
flowering plants and the nest, influence the bee’s flying
ability [27]; for example, C. papaya is most collected by
T. laeviceps because it is close to the papaya plantation.

Aside from C. papaya, the most abundant pollen col-
lected by T. laeviceps is from M. micrantha, M. malaba-
thricum, and I. cylindrica. These plant species provide
significant foraging resources for T. laeviceps, contributing
to the bees’ diet and influencing their foraging behavior
and floral preferences. One possible reason for the high

collection rate of these pollen types is their relatively small
grain size, which allows the bees to carry larger quantities
back to the nest more efficiently [49]. Weeds often have
morphological traits compatible with small-bodied bees like
T. laeviceps. T. laeviceps commonly visits plant families with
floral traits adapted to attract pollinators. These flowers typi-
cally have open corollas, numerous stamens, and anthers that
open longitudinally, making it easier for bees to collect pollen
and nectar [50]. In some cases, stingless bees can still access
such resources by biting holes in the corolla. This form of
“nectar robbery” has been observed in some species [51].
Antigonon leptopus, C. caudatus, H. annus, T. subulate, and
Z. mays in this research are not primary food sources for
T. laeviceps (Table S2). While these plants are not the main
sources of food, they contribute significantly to the growth of
T. laeviceps colonies by providing alternative resources that
enhance dietary diversity when primary sources are scarce
or unavailable.

The foraging preferences of T. laeviceps are shaped by
multiple factors, including body size, which significantly
impacts their flower choices by determining how far they
can forage [52]. This might affect the spatial extent to which
bee species can access and utilize flowering resources [53].
In addition, body size and colony size (i.e., the number of
foragers) can impact flower preferences due to competi-
tion. For instance, smaller species or those with fewer for-
agers may opt for flowers less commonly visited by larger,
more dominant bees or colonies [54,55], which tend to
monopolize rich resources [56]. To avoid competition,

Figure 4: Interactions of T. laeviceps with various flowering plants. Color legend: Blue: control, red: Treatment, green: Food crops, orange: Flowering
plants, black: Wild plants. Letter codes: C1–C3 = T. laeviceps colonies in the control plot, T1–T3 = T. laeviceps colonies in the treatment plots.

Table 3: Network interaction matrix of T. laeviceps in different plots

Variable Plot

Control Treatment

Plant species (n) 41 31
Connectance (0–1) 0.69 0.74
Nestedness (0–100) 25.2 25.8
Specialization asymmetry (−1−1) 0.42 0.25
Interaction evenness (0–1) 0.59 0.57

Influence of flowering plants in maize crop on the interaction network  7



T. laeviceps usually forages for pollen earlier in the day.
T. laeviceps starts foraging at sunrise [57] and reaches its
peak activity between 9 and 10 AM [58,59].

T. laeviceps needs pollen, nectar, and resin to build
their colony. Morgado et al. [60] reported that the pollen
is an essential food for larval development, and its storage
in the colony stimulates queen oviposition and population
growth. Protein deficiency during the larval stage can lead
to malformed hypopharyngeal glands in worker bees, so
pollen is essential for worker bees [61]. Previous studies
have reported that food sources around the nest are very
important to increase the productivity of T. laeviceps. Poly-
culture farming systems with various plants and flowers
can increase the foraging activity of T. laeviceps. This will
have an impact on the productivity of bees in producing
honey and propolis [62].

Pollen composition in this study was influenced by land-
scape composition. Our research is in line with Inês da Silva
et al. [63], who found that land use and landscape heteroge-
neity influenced Apis mellifera pollen composition and nutri-
tional value. A more heterogeneous landscape implies
increased habitat diversity, positively influencing the species
richness of flowering plants [64]. Landscape composition can
also influence the foraging behavior of bee species. According
to Kortsch et al. [65], heterogeneous landscapes can increase
the number of visits by pollinating insects.

T. laeviceps from treatment plots in this study showed
greater specialization than the control plots, with fewer
flower species, higher asymmetry of specialization, and a
more focused distribution of interactions on a few flower
species. In these plots, T. laeviceps tended to specialize in
specific plant species, which likely facilitated flower con-
stancy and allowed bees to return to the same plant species
for repeated foraging. The study by Pardee et al. [66] found
that heterogeneous landscapes can increase the specialization
of the network, which may be because such landscapes can
reduce competition between pollinators and plants [37]. The
control plots in this study showed more generalist character-
istics than the treatment plots, with more plant species, more
even interactions, and lower specialization levels. The study by
Redhead et al. [47] found that the diversity of generalist polli-
nators was significantly higher in agriculture-dominated land-
scapes. As a result, T. laeviceps does not depend on only a few
specific flower types and instead seeks out a broader variety of
floral resources. Connectivity in this study was higher in the
treatment plots than in the control plots. The lower connec-
tivity in the control plots indicates more dispersed interactions,
which is consistent with higher species diversity [66].

5 Conclusion

The planting of flowers in treatment plots significantly
influenced the foraging activity of T. laeviceps. In these
plots, the bees exhibited a highly selective foraging
strategy, focusing on specific plant species. This selective
foraging behavior resulted in a lower total pollen load, as
the bees concentrated their efforts on a limited set of floral
resources. In contrast, T. laeviceps in control plots dis-
played a more generalized foraging strategy, visiting a
broader range of plant species. These findings suggest
that the foraging patterns of T. laeviceps are influenced
by the availability and composition of floral resources.
The more specialized foraging in treatment plots indi-
cates a preference for certain plant species, while the
generalized foraging in control plots reflects a wider
interaction with the available plant community. The
ability of T. laeviceps to adjust its foraging strategy is
particularly intriguing in relation to the ecosystem. This
study emphasizes the importance of floral diversity in
shaping pollinator behavior and further contributes to
understanding the role of T. laeviceps in plant–pollinator
networks.
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