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Resumen

En el presente trabajo de investigacion se determind la incidencia poblacional del abejorro
Bombus ephippiatus en la comunidad de Agua del Sauco, en el municipio de Techaluta de
Montenegro. Para ello, se colectaron 392 insectos, de los cuales 372 son abejorros de la
especie Bombus ephippiatus y 20 corresponden a otros insectos. Todas las poblaciones de
abejorros se encontraron pecoreando. La incidencia poblacional de reinas de abejorros
aumento en el mes de julio, con el mayor pico en los meses de agosto y marzo, lo que nos da

una ventana mas amplia para la reproduccion de abejorros en cautiverio.

Palabras claves: Abejorros, insectos, reproduccion, incidencia, Bombus ephippiatus.

Abstract

In the present research work, the population incidence of the bumblebee Bombus ephippiatus
in the community of Agua del Sauco was determined in the Municipality of Techaluta de
Montenegro. 392 insects were collected, of which 372 are bumblebees of the species Bombus
ephippiatus and 20 correspond to another insect. All bumblebee populations collected were
found foraging. The population incidence of bumblebee queens increased in the month of
July with the highest peak in the months of August and March. Which gives us a wider
window for bumblebee breeding in captivity.

Keywords: Bumblebees, insects, reproduction, incidence, Bombus ephippiatus.

Resumo

No presente trabalho de pesquisa foi determinada a incidéncia populacional do zangao
Bombus ephippiatus na comunidade de Agua del Sauco, no municipio de Techaluta em
Montenegro. Para isso foram coletados 392 insetos, dos quais 372 sdo abelhas da espécie
Bombus ephippiatus e 20 correspondem a outro inseto. Todas as populagdes de abelhas foram
encontradas forrageando. A incidéncia populacional de abelhas rainhas aumentou no més de
julho, com maior pico nos meses de agosto e mar¢o, 0 que nos d& uma janela mais ampla

para a reproducéo de abelhas em cativeiro.
Palavras-chave: Zangdes, insetos, reproducdo, incidéncia, Bombus ephippiatus.
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Introduction

The demand for food is constantly increasing due to population growth. To meet this
growing demand in the future, it is imperative to produce food sustainably. In this context,
agrosystems are in the need to have pollinators since they play a fundamental role in food
production. Furthermore, most major crops consumed worldwide depend, to some extent, on
pollination by insects, especially by bumblebees (Bayer Bee Care Center, 2018).

Bombus ephippiatus (bumblebees) are distributed throughout Mexico (Dunnes et al.,
2012), and are found above 800 m asl (Vergara, 2016). In total, 25 species have been reported
throughout Mexico, of which the most common is the bumblebee Bombus ephippiatus .

According to the ecological characteristics of the bumblebee B. ephippiatus reported
by Morales (2007), this species is an alternative for mass reproduction and commercial use,
which would avoid the introduction of non-native bumblebee species that could considerably
affect pollinators. native people. However, mass rearing methods of B. ephippiatus have not
yet been reported, despite their need to ensure natural pollination and, consequently, the
quality and health of the nests, as well as to reduce possible pressure for breeding. the
unregulated collection of this species (Torres, 2013).

Some studies mention that great risk can arise when exotic bumblebee species are
introduced (Freitas et al., 2009; Goulson, 2003a, 2010; Morales, 2007), such as disease
transmission, competition for space, food and establishment, and hybridization.

The technique of capturing bumblebees is a simple activity: once carried out, they are
placed in boxes near where the nests are located and the waiting time is at least one day to
capture them, which normally happens when they are carrying out the foraging activity
(Salvarrey, 2012).

Therefore, the objective of this research is to know the population incidence of the
bumblebee Bombus ephippiatus in the community at Agua del Sauco in the municipality of
Techaluta of Montenegro, where the highest incidence of bumblebees is expected to be found

in spring and summer.
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Materials and methods

The research was carried out in the community at Agua del Sauco of Techaluta of
Montenegro, which represents 0.11% of the territory of the state of Jalisco (CUSur, 2020).
This community is located at 2790 m asl, at 7.4 kilometers west of the town of Techaluta de
Montenegro (Pueblos Ameérica, 2020).

Sampling was carried out once a month, during the period from July 2019 to August
2022, while captures were carried out by direct collection, when the queens went out to forage
(Hernandez, 2004). The captured bumblebees were placed in 250 ml plastic jars that were
filled with 70% Zuum brand ethanol. The collected bumblebees were moved to the
University Center of the South Coast, University of Guadalajara, in the laboratory area
(Laboratorio de Abejorros), located in Autlan de Navarro, Jalisco, Mexico (Cauas, 2015).
The counting of all captured insects was carried out with the help of a four-digit manual

counter.

Results

This research was carried out during a year in which there were collections once a
month and in the same study area. Only in the summer (August) and spring (March) were
queens captured more frequently than in the rest of the months of the summer and spring
season, which shows the population incidence of collections of Bombus ephippiatus and
some other insects.

collected over 12 months, among which queens, workers and bumblebees were

captured (table 1).
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Table 1. Collection of bumblebees and other insects at Agua del Sauco de Techaluta,

Montenegro
Month
9019-2020 Queens workers Bumblebees Others
July 11 23 1 5
August 18 12 9 5
September 13 3.4 3 I
October 1 75 10 -
November 1 10 > 5
December 3 18 1 5
January 2 1 > 5
February 1 1 0 5
March 18 11 9 n
April 9 18 5 c
May 0 7 0 0
June 0 10 1 .
July 11 23 1 5
Totals 88 243 41 20

Source: self made

The following figure shows a higher incidence of Bombus ephippiatus queens in
March and April (spring) and July, August, September (summer), which gives us a broader
window for the capture and reproduction of bumblebees in captivity. Due to its nature, this
species is potentially a pollinator of several crops and is distributed throughout the Mexican
territory (figure 1).
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Figure 1. Spatial distribution of Bombus ephippiatus queens
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After capturing every month for a year, and in the same study area, it should be mentioned that

there was a change in soil, which could have been a trigger for the reduction of bumblebees, since the

flowering where they emerge was reduced. to forage, so the catches were minimal; Even so, the best

months (summer season) to capture Bombus ephippiatus bumblebees are shown (figure 2).
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Figure 2. Bumblebee population fluctuation
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Discussion

Evans’ studies et al., (2007) and Velthuis and van Doorn (2006), the capture of queens
(bumblebees) in the spring season is more abundant, since in this period the greatest diversity
of flowering for foraging occurs. However, in the present investigation they were not found
in large quantities due to the low natural flowering of the collection site due to the change in
land use.

Other researchers such as Goulson (2003 b) and Heinrich (2004), mention that the
largest capture of bumblebees were workers in the spring season. Likewise, Santamaria et
al., (2011) collected 51 specimens belonging to 12 species of Bombus in the summer season during
2008 and 2010. However, inthe captures that were made in this investigation, queens were only
captured in the spring season (March). more frequently than in the rest of the months of the
spring season. This shows that the captures were during an entire year, as well as the
population incidence of collections of Bombus ephippiatus and some other insects collected
over 12 months, such as queens, workers, and bumblebees.

On the other hand, in the research by Salvarrey et al. (2013) explains that when queens
are collected while foraging, they are normally already fertilized after emerging from their
hibernation period, which gives a window of between 20% and 50% assurance for the
reproduction of nests under laboratory conditions. In the present investigation, a partial
coincidence was found, since we found the highest incidence of Bombus ephippiatus queens
in March (spring) and August (summer), which gives us a broader window for the capture
and reproduction of bumblebees in captivity.

According to the studies of DiTrani (2006), the first capture of queen Bombus pennsylvanicus
sonorus, it was in mid-April 2007 on the UDLA campus, which represents a month with a low
percentage of queens, since at the end of May the percentage dropped to zero; and the second
collection began from February 25 to May 19, 2008 on the same campus located at Cholula Puebla.
On the other hand, this research shows that the best time to capture bumblebees is the summer season.

As mentioned by Montemayor -Fuentes and Madrid-Cuevas (2003), in Mexico queens
of Bombus ephippiatus have been found during almost all months of the year, which may be an
indicator that this species does not have diapause, as is the case. for most Bombus species from cold
climates. In this aspect, this research coincides, since Bombus ephippiatus bees were found almost all

year round, with a minimum number of bees in the months of January, February, May and June.
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Conclusion

In the present study, it was determined that the best month to capture bumblebees
(Bombus ephippiatus) in the community at Agua of Sauco is July, with the highest peak in
the months of August and March, which gives us a broader window for the reproduction of
bumblebees in captivity.

Future lines of research

e Captures of bumblebees for reproduction in laboratory conditions.
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