
638

PP-545 [Pollination and Bee Flora]

Introduction
Global warming has been identified as a potential factor in
compromising crop pollination due to thermal stress on
pollinators (Brown et al. 2016; Trunschke et al. 2024). Limited
evidence has been produced for tropical regions, and there is a
lack of information on whether bees can effectively pollinate wild
and cultivated plants under even higher temperatures (Bezerra
et al. 2019; Giannini et al. 2025).

Methodology
This study was carried out in Sítio São José, Maranguape – CE, 
Brazil using thermal imaging and bagging/unbagging 
experiments to investigate how rising temperatures affect the 
foraging activities of the carpenter bee Xylocopa frontalis and 
fruit set in two cultivated species of passion fruit (Passiflora 
edulis and P. cincinnata), which have distinct pollination 
requirements (Fig.1a,b,c,d). The study also determined the bee’s 
critical and lethal temperatures through controlled temperature 
increments in laboratory experiments (Fig 1e,f).
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Main results and conclusions
Results revealed that the bees avoided foraging on passion fruit 
flowers as both ambient temperatures and their own body 
temperatures increased throughout the day. This led to a 
significant (p < 0.05) reduction in the number and duration of 
flower visits during the hottest hours of the day, as well as a 
decline in foraging activity from the rainy season (milder 
temperatures) to the dry season (higher temperatures) (Fig. 2). 
Consequently, a deficit in natural pollination was observed, 
resulting in fruit set, fruit weight, pulp weight, and seed number 
falling below the yield potential during the hottest period of the 
year (Table 1, Fig.3). The study determined the critical (42.2  
1.31 C) and lethal (47.3  1.79 C) temperatures for X. frontalis. 
These findings demonstrate that rising average temperatures 
during foraging under the sun, particularly during periods of the 
day or year when temperatures approach or exceed the critical 
threshold for X. frontalis, significantly affect the bee's foraging 
behavior on passion fruit flowers. This reduces its efficiency as a 
pollinator, particularly for P. edulis, whose flowers open at 
midday and have only a few hours in the afternoon to be 
pollinated.
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Figure 1- Xylocopa frontalis visiting flowers of Passiflora edulis (a) and P. cincinnata (b), collecting bee
temperature on flowers using the thermal camera (c), analyzing passionfruit fruits (d), caged bee (e) for
determination of X. frontalis’ critical and lethal temperatures (f). 
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Figure 3- Passiflora cincinnata and P. edulis resulting from hand pollination and free pollination by Xylocopa
frontalis: P. cincinnata fruits from hand pollination (a), and open pollination (b), pulp from P. edulis fruit from hand
pollination (c), pulp from P. edulis fruit resulting from open pollination (d).

Table 1 - Fruit set, fruit weight, pulp weight, and number of seeds of Passiflora edulis and P. cincinnata according to 
three types of pollination. 

Practical implications for beekeepers
The pollination services provided by X. frontalis to P. edulis and P. 
cincinnata are already compromised during periods of higher 
temperatures and beekeepers should be aware that potential 
increases in average ambient temperatures could compromise 
pollination services in the Neotropics.

Figure 2- Number of visits by the carpenter bee Xylocopa frontalis to the flowers of Passiflora cincinnata and
P. edulis throughout the day according to the temperature and season of the year.
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Background/purpose - Global warming has been identified as a potential factor in compromising crop pollination due 
to thermal stress on pollinators. Problem description - Limited evidence has been produced for tropical regions, and 
there is a lack of information on whether bees can effectively pollinate wild and cultivated plants under even higher 
temperatures. Methodology - This study used thermal imaging and bagging/unbagging experiments to investigate how 
rising temperatures affect the foraging activities of the carpenter bee Xylocopa frontalis and fruit set in two cultivated 
species of passion fruit (Passiflora edulis and P. cincinnata), which have distinct pollination requirements. The study 
also determined the bee’s critical and lethal temperatures through controlled temperature increments in laboratory 
experiments. Results and conclusion - The results revealed that the bees avoided foraging on passion fruit flowers as 
both ambient temperatures and their own body temperatures increased throughout the day. This led to a significant (p 
< 0.05) reduction in the number and duration of flower visits during the hottest hours of the day, as well as a decline in 
foraging activity from the rainy season (milder temperatures) to the dry season (higher temperatures). Consequently, a 
deficit in natural pollination was observed, resulting in fruit set, fruit weight, pulp weight, and seed number falling below 
the yield potential during the hottest period of the year. The study determined the critical (42.2 ± 1.31°C) and lethal (47.3 ± 
1.79°C) temperatures for X. frontalis. These findings demonstrate that rising average temperatures during foraging under 
the sun, particularly during periods of the day or year when temperatures approach or exceed the critical threshold for X. 
frontalis, significantly affect the bee’s foraging behavior on passion fruit flowers. This reduces its efficiency as a pollinator, 
particularly for P. edulis, whose flowers open at midday and have only a few hours in the afternoon to be pollinated. 
Practical implications for beekeepers – The pollination services provided by X. frontalis to P. edulis and P. cincinnata are 
already compromised during periods of higher temperatures. Beekeepers should be aware that potential increases in 
average ambient temperatures could compromise pollination services in the Neotropics.
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Protecting bees and wild pollinators represents a major challenge for humanity and our fellow citizens are becoming 
increasingly aware of this issue. This awareness is the result of decades of relentless advocacy by bee defenders. 
Nowadays, many local authorities are getting involved in this process through concrete actions such as: requiring respect 
for biodiversity in public tenders, installing educational apiaries, or taking measures against pesticides. These actions 
reflect a strong social concern to environmental protection. Increasingly, for inhabitants a good living environment go 
hand in hand with a preserved nature. Honeybees taken as a communication medium are an outstanding symbol for local 
authorities in order to raise awareness among the population concerning biodiversity’s threats. UNAF believes that it is 
important to highlight local authorities’ actions which benefit honeybees, that’s why the APIcité label was launched in 
2016. APIcité’ s aim is to promote to a national scale these local initiatives in order to be generalised and at long term, 
intend to influence national politics. In addition to being an official reward, the label is a real incentive to implement 
practices favouring honeybees and wild pollinators. Once a year, an award committee made up of UNAF members 
and representatives of partner environmental organisations examine candidatures. If a local authority deserves to be 
awarded, APIcité grants the candidature with 1,2 or 3 “Bees”. Candidatures are studied depending on items: Sustainable 
development; Biodiversity; park/green space maintenance; Beekeeping; Environmental awareness. Candidatures may 
come from all over France, from largest cities to small villages. When the award committee deliberates, some advisements 
are given to local authorities in order to improve their environmental politics. During the rest of the year APIcité’ s team 
continues advising and helping awarded towns and villages. UNAF has already observed positive results on local policies 
thanks to APIcité. It represents an original way to bring together different interests and a combined action approach to 
defend honeybees and wild pollinators and Environnement.


