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Abstract: The study of bee species present in agricultural landscapes is necessary 

to identify potential crop pollinators and promote the ecosystem services they 

provide.Bee community studies are the first step to know the bee species in a given 

area, as well as their abundance and activity periods. The aim of this research was to 

identify bee species as potential pollinators of onion crops in a xeric area of 

Argentina (San Juan province). Specimens were captured with elevated pan traps 

during flowering of onion crops, and the bee community was characterized by 

functional traits such as body size, nesting biology, and sociality. Additionally, we 

studied the period of activity for each species in relation to the peak of onion 

blossom. Traps collected a total of 1,765 individuals and 55 species/morphospecies 

of bees were identified, reporting 21 new records for San Juan province. The most 

abundant species were Apis mellifera L. and two species of Lasioglossum (Dialictus) 

Robertson. The bee community was characterized by a great richness of species of 

small and very small size, with a preference for nesting below ground and solitary 

behavior. Among wild bees, genus Lasioglossum Curtis showed a high diversity 

(richness and abundance) during onion flowering. Future studies are needed to 

determine their contribution to the pollination of this crop. In this study, we 
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highlight the diversity of wild bees present during onion flowering in a xeric 

environment and its importance for future ecological, conservation, and pollination 

studies.

Keywords: Bee diversity, Onion crop, Pan trap, Pollinators, Wild bees.

Resumen: El estudio de las especies de abejas presentes en paisajes agrícolas es 

necesario para identificar potenciales polinizadores de cultivos y promover el 

servicio ecosistémico que brindan. Los estudios de comunidades de abejas son el 

primer paso para conocer las especies de un área determinada como así también su 

abundancia y períodos de actividad. El objetivo de esta investigación fue identificar 

las especies de abejas como potenciales polinizadores de cultivos de cebolla en un 

área xérica de Argentina (provincia de San Juan). Los individuos fueron capturados 

utilizando trampas de atracción elevadas durante la floración de cultivos de cebolla, 

y la comunidad de abejas fue caracterizada a través de rasgos funcionales tales como 

tamaño, biología de nidificación y comportamiento social. Adicionalmente, se 

estudió el período de actividad de cada especie de abeja en relación al pico de 

floración del cultivo. Las trampas recolectaron un total de 1.765 individuos y 55 

especies/morfoespecies fueron identificadas, reportando 21 nuevos registros para la 

provincia de San Juan. Las especies más abundantes fueron Apis mellifera L. y dos 

especies de Lasioglossum (Dialictus) Robertson. La comunidad de abejas se 

caracterizó por una gran riqueza de especies de tamaño pequeño y muy pequeño, 

con preferencia por nidificar en el suelo y de comportamiento solitario. Entre las 

abejas silvestres, el género Lasioglossum Curtis mostró una alta diversidad (riqueza y 

abundancia) durante la floración de la cebolla. Futuras investigaciones son 

necesarias para determinar su contribución a la polinización de este cultivo. En este 

estudio, destacamos la diversidad de abejas silvestres presentes durante la floración 

del cultivo de cebolla en un ambiente xérico y su importancia para futuros estudios 

ecológicos, de conservación y polinización.

Palabras clave: Abejas silvestres, Cultivo de cebolla, Diversidad de abejas, 

Polinizadores, Trampas de atracción.
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Over the last decades, many pollination studies have focused on the 

contribution of pollinators to seed and fruit production of several 

commercial crops (Kremen et al., 2007; Garibaldi et al., 2011, 2013; 

Klein et al., 2018; Ramello et al., 2024). Among pollinators, wild and 

managed bees (Hymenoptera: Apoidea: Anthophila) are regarded as 

the main pollinators of many flowering plants, including several 

crops, playing an important role for human well-being through the 

ecosystem services they provide (Cardinal & Danforth, 2013; Klein 

et al., 2018). Bees represent a remarkably diverse group, including 

over 20,400 described species around the world (Engel et al., 2020). 

Managed bees, like Apis mellifera L., as well as wild bees such as 

bumblebees (Bombus spp.), carpenter bees (Xylocopa spp.), and 

leafcutter bees (Megachile spp.) are among the groups considered as 

important for agricultural production (Freitas & Oliveira Filho, 

2001; Velthuis & van Doorn, 2006; Keasar 2010; Pitts-Singer & 

Cane, 2011; Khalifa et al., 2021).

The dominant role of bees as pollinators is supported by their great 

taxonomic diversity and broad range of functional traits such as 

sociality (solitary or social), nesting biology, voltinism (univoltine, 

partially bivoltine, bivoltine or multivoltine), body size, foraging 

behavior, and diet breadth (oligolectic or polylectic) (Michener, 

2007; Danforth et al., 2019; Ostwald et al., 2024). Since different 

crops have been shown to respond positively to increased taxonomic 

and functional traits (Greenleaf & Kremen, 2006; Garibaldi et al., 

2013), it is relevant to provide suitable foraging and nesting sites for 

the different wild bee species (Torretta & Poggio, 2013; Monasterolo 

et al., 2020). In addition, studies focused on bee diversity highlight 

the relevance of functional traits of key species for the pollination of a 

wide variety of crops (Greenleaf & Kremen, 2006; Hoehn et al., 

2008; Garibaldi et al., 2013;Klein et al., 2018; Dalmazzo et al., 2024; 

Ostwald et al., 2024). Among functional traits, body size is 

considered as a relevant trait for pollen transport among flowers of 

crops, being large bees more efficient species at depositing pollen on 

the stigmas due to their large pollen-carrying surfaces and hairiness 

compared to smaller bees (Hoehn et al., 2008;Devi et al., 2015; 

Ramello et al., 2024).

Onion (Allium cepa L., Amaryllidaceae) is an important 

commercial crop grown across the world, ranking second after 

tomato in the global area production of vegetables (Kuete, 2017; 

FAO (Food and Agriculture Organization), 2022). The onion umbel 

is a roughly spherical inflorescence containing between 50 and 2,000 

flowers per inflorescence, depending on genotype and other factors 

related to the mother bulb (Devi et al., 2015). The anthesis in each 

umbel is highly irregular and lasts about two weeks, requiring at least 

30 days or more for all field stalks to flower (Pushpalatha et al., 2023). 

Although onion has protandrous and self-compatible flowers, insect-

mediated cross-pollination improves seed production, increasing the 
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quality and quantity of seed set per plant (Chacoff et al., 

2010;Korichi et al., 2021). Dish-shaped flowers with easily accessible 

nectar and pollen are highly attractive to different orders of insects 

(Devi et al., 2014), such as Coleoptera, Diptera, Hymenoptera 

(including several species of bees) and Lepidoptera (Pushpalatha et 

al., 2023). Although the honey bee (A. mellifera) is considered an 

important pollinator of onion crops (Devi et al., 2014,2015; Caselles 

et al., 2019), wild bee species also improve the pollination and 

increase the yield of seeds (Parker, 1982; Korichi et al., 2021).

In Argentina, previous reports have documented A. mellifera

visiting onion flowers (Caselles et al., 2019; Allasino et al.,2023), but 

the potential role of wild bee fauna in onion crop pollination is 

poorly understood. Therefore, as a first step to increase knowledge 

about this important group of pollinators, the aim of this study was to 

characterize the bee community associated to onion crops in a xeric 

environment of western central Argentina. We studied bee diversity 

in terms of species richness, abundance, and functional traits (body 

size, nesting biology, and sociality).

The study was conducted in a xeric area of Argentina (Tulum 

Valley, Department of Rawson, San Juan province: -31.618, -68.523; 

614 m.a.s.l.; ‘Monte de llanuras y mesetas’ ecoregion, Burkart et al., 

1999), which is an important seed production region for varietal and 

hybrid onions (Allium cepa) (Fig. 1a). The climate of Tulum Valley is 

arid to desertic, daily and seasonal temperatures vary greatly, the 

annual mean temperature ranges from 14 °C to 19 °C, and the annual 

rainfall values range between 100 mm and 124 mm (Rodríguez et al., 

2018).

Bees were trapped in a 40 m x 40 m onion plot (A. cepa) during the 

crop flowering period (from October to November with peak 

flowering in mid-November). We carried out a total of nine 

samplings per year for two consecutive years (23 days of samplings in 

2014, and 25 days in 2015). The bees were trapped using elevated pan 

traps (passive sampling), which consisted of circular yellow plastic 

bowls (15 cm in diameter and 9 cm deep), mounted on PVC poles 

elevated 80 cm from the ground and half-filled with 250 ml of soapy 

water (Fig. 1b). Twenty-one traps were installed inside the crop plot 

(Fig. 1c) when 15 % of the flowers in each umbel were open. The 

traps remained in place after reaching peak flowering (80-100 %) 

until 15-20 % of the flowers were still open and available for 

pollinators. We collected bees and refilled the traps every three days, 

repeating this process nine times, following the percentage of open 

flowers in the crop. This passive trapping method was selected to 

collect the wider diversity of bees in the environment during the 

onion flowering (Wilson et al., 2008). Finally, trapped individuals 

were transported to the laboratory and identified to the lowest 

possible taxonomic level (i.e. genus or species). The specimens studied 
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were deposited in the Colección de Entomología, Museo de La Plata, 

Argentina (MLP).

Fig. 1.

a. Location of study area (indicated by red circle) in the department of Rawson, Tulum Valley, San Juan, Argentina. b. 

Elevated pan trap used to collect bees in the crop plot. c. Representative diagram showing the disposition of the pan 

traps (yellow circles) inside the onion crop. d. Body sizes: left to right: Very small (Callonychium leleji Gonzalez & 

Engel), Small (Acamptopoeum prinii (Holmberg)), Medium (Svastra flavitarsis (Spinola)), and Large (Xylocopa 

splendidula Lepeletier). Scale bar= 10 mm.

Since bee size has been suggested as related to pollination efficiency 

through bee behavior within and between the flowers of different 

crops they visit (Hoehn et al., 2008; Devi et al. 2015; Ramello et al., 

2024), the body size of each bee species was estimated by measuring 

the minimum intertegular distance (Cane, 1987) using an ocular 

micrometer attached to a Nikon SMZ745 stereomicroscope. Thus, 

bee species were classified into four categories following Ramello et al. 

(2024;Fig. 1d): Large (henceforth L), Medium (M), Small (S), and 

Very Small (VS). Measurements were taken from ten individuals 

collected of each species/morphospecies (average value) or from 

reference material for species with fewer individuals. Also, species 

were classified according to functional traits such as nesting biology 

(above or below ground), and sociality (solitary or social), following 

Michener (2007), Dalmazzo (2010), Danforth et al., (2019), and 

Lucia & Alvarez 2024. The georeferenced map was created using 

different tools from the QGIS 3.16 software (QGIS Development 

Team, 2024).

Traps collected 55 bee species/morphospecies, of which 21 wild 

bee species were new records for San Juan Province, belonging to five 

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 62



Pablo J. RAMELLO, Valentín ALMADA, Graciela CUESTA, et al. Diversity of bees during flowering of onion crops in a xeric environment

families and 35 genera (Table I). The family Apidae presented the 

highest richness observed (S= 22; henceforth, richness: “S”), followed 

by Andrenidae (S= 15) and Halictidae (S= 13; Table I). The most 

species-rich genera were Lasioglossum (Dialictus) Robertson 

(Halictidae) with six species, followed by Psaenythia Gerstaecker

(Andrenidae) and Diadasia Patton (Apidae), both with four species 

each (Table I). During onion peak bloom, 33 species were captured, 

representing more than half of the species identified in the study 

(Table I). The great diversity of bees found responds to 

environmental conditions. Although bees are distributed worldwide, 

a great richness has been observed in xeric and warm temperate 

regions, such as central Chile and Argentina (Michener, 2007). In 

addition, arid regions support a great proportion of pollen specialist 

bees (Danforth et al., 2019), and this explains the observed oligolectic 

species such as Arhysosage ochracea (Friese)

(Andrenidae) (Ramos, 2013) and Eremapis parvula Ogloblin 

(Apidae) (Vossler, 2013). Although passive sampling (pan trap) is 

used as an efficient method to study the melittofauna present in 

diverse environments, the observed bee richness could be increased by 

using more colors of pan traps or entomological nets in future 

research (see Wilson et al., 2008), or even by direct observation 

during floral visitor studies on onion flowers.
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Table I.

Species and total abundance of bees collected during onion bloom in San Juan province, Argentina.
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Functional traits: Body Size (L = Large; M = Medium; S = Small; VS = Very Small), Nesting biology (AG: Above ground, BG: 

Below ground), Sociality (Sol: Solitary, Soc: Social, ?: unknown; *Par: Parasite); Onion peak bloom: + = bee species trapped when 

80% and 100% of flowers of each inflorescence were open in both years (mid-November) samplings. Abundance () = number of 

specimens collected during the onion peak bloom. ● new record for San Juan province, Argentina.

In terms of abundance, traps collected a total of 1,765 individuals, 

with the families Apidae and Halictidae being the most frequently 

captured (Table I). Apis mellifera (Apidae) was the most abundant 

species during both years, representing 45.1 % of all bees collected. 

On the other hand, wild bees represented the majority of the 

specimens sampled, and about 63 % of them were identified as 

Lasioglossum (Dialictus) sp. 3 or L. (Dialictus) sp. 5 (Table I). The 

three bee species mentioned above comprised 76.7 % of the total 

individuals collected and were also particularly abundant at peak 

bloom (Table I). The abundance observed for the family Halictidae 

could be associated with their social habits, nesting aggregation 

behavior and the phenology peak of some species that coincided with 

the sampling period (Michener, 2007; Dalmazzo et al., 2014; Nelson 

et al., 2023).

Among functional traits, body sizes varied from VS to L among 

families (Table I;Fig. 1d), and traps captured a great richness of S and 

VS, reaching 76 % of all identified bee species (S= 20, and VS= 22, 

respectively). Regarding nesting biology and sociality, we observed 

that 87.3 % of bees nest below ground and 78 % were solitary (Table 

I). The results obtained are in agreement with previous local and 

global research which reported that the majority of bee species are 

solitary, being soil excavation their main nesting strategy (Danforth et 

al., 2019;Michelette & Camargo, 2000). In addition, species of the 

genus Lasioglossum Curtis were observed entering the onion flowers 

to obtain either pollen or nectar, or both; this behavior triggers the 

staminal column, causing the release of pollen (Korichi et al., 2021). 

In particular, we observed a great diversity of subgenus L. (Dialictus),

which comprised 63 % of the wild bee individuals collected and their 

activity period match with flowering peak of onion (Table I). The 

observed dominance of Lasioglossum suggests that environmental 

conditions of this area provide adequate nesting and foraging 

resources. Due to the fact that some species of this genus display 

social behavior, which generally implies many individuals per nest 

(Michener, 2007; Danforth et al., 2019) and given the importance of 

them as a flower visitor across a wide range of crops (Nelson et al., 

2023), future studies are needed to assess the species of Lasioglossum 

as pollinator of onion crop.

Since several species of bees were reported visiting onion flowers 

and improving pollination of the crop (Parker, 1982; Saeed et al., 

2008; Devi et al., 2015; Korichi et al., 2021), the high diversity of 

species surveyed in this research is relevant for further pollination 

studies. Previous reports in the study area have identified about 60 

species of wild bees visiting flowers of both wild and cultivated plant 
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species, including at least seven species observed in onion crops 

(Michelette & Camargo, 2000; Allasino et al., 2023). Therefore, the 

new records found for the San Juan province emphasize the wide 

range of wild bees in arid areas of Argentina and highlight the lack of 

bee diversity studies conducted in such environments. Furthermore, 

the bee diversity documented in the present study increases the 

knowledge about the melittofauna in the surveyed area and provides a 

baseline for further ecological, conservation, and agricultural studies.

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 66



Pablo J. RAMELLO, Valentín ALMADA, Graciela CUESTA, et al. Diversity of bees during flowering of onion crops in a xeric environment

Acknowledgments

The authors are grateful to the editor, and three anonymous 

reviewers for their valuable comments and suggestions. We also 

gratefully acknowledge “Sanchez Sanchez Semillas” company for 

permissions and support to perform surveys in its fields. G. Debandi 

and N. Flórez-Gómez for the identification of some bee species of 

Calliopsini and Emphorini, and V. H. Gonzalez for his valuable 

comments and suggestions in early versions of the manuscript. This 

research was partially funded by Consejo Nacional de Investigaciones 

Científicas y Técnicas (CONICET), Instituto Nacional de 

Tecnología Agropecuaria (INTA) and Proyecto de I+D EN010 

(UNLP).

REFERENCES

Allasino, M.L., Haedo, J.P., Lázaro, A., Torretta, J.P., & Marrero, H.J. (2023) 

Positive relationship between crop centrality and pollination service. 

Agriculture, Ecosystems & Environment, 343, 108279. https://

doi.org/10.1016/j.agee.2022.108279

Burkart, R., Bárbaro, N.O., Sánchez, R.O., & Gómez, D.A. (1999) Eco-

regiones de la Argentina. Administración de Parques Nacionales, 

Buenos Aires.

Cane, J.H. (1987) Estimation of bee size using intertegular span (Apoidea). 

Journal of the Kansas Entomological Society, 60, 145-147.

Cardinal, S., & Danforth, B.N. (2013) Bees diversified in the age of eudicots. 

Proceedings of the Royal Society B, Biological Sciences, 280(1755), 

20122686. https://doi.org/10.1098/rspb.2012.2686

Caselles, C.A., Soto, V.C., & Galmarini, C.R. (2019) Efecto de factores 

ambientales en la actividad de la abeja y en el rendimiento de semilla 

de cebolla (Allium cepa L.). Revista de la Facultad de Ciencias 

Agrarias. Universidad Nacional de Cuyo, 51(2), 13-26.

Chacoff, N.P., Morales, C.L., Garibaldi, L.A., Ashworth, L., & Aizen, M.A. 

(2010) Pollinator dependence of Argentinean agriculture: current 

status and temporal analysis. The Americas Journal of Plant Science 

and Biotechnology,3(Special Issue 1), 106-116.

Dalmazzo, M. (2010) Diversidad y aspectos biológicos de abejas silvestres de 

un ambiente urbano y otro natural de la región central de Santa Fe, 

Argentina. Revista de la Sociedad Entomológica Argentina, 69(1-2), 

33-44.

Dalmazzo, M., González-Vaquero, R.A., Roig-Alsina, A., & Debandi, G. 

(2014) Halictidae. Biodiversidad de Artrópodos Argentinos Vol 4 (ed. 

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 67

https://doi.org/10.1016/j.agee.2022.108279
https://doi.org/10.1098/rspb.2012.2686


Revista de la Sociedad Entomológica Argentina, , 2024, vol. 83, núm. 4, October-December,  / ISSN-E: 1851-7471

Roig-Juñet, S., Claps, L.E., & Morrone, J.J.), pp. 203-219. Sociedad 

Entomológica Argentina, Mendoza.

Dalmazzo, M., Zumoffen, L., Ghiglione, C., Roig-Alsina, A., & Chacoff, N. 

(2024) Diversity and biological traits of bees visiting flowers of 

Cucurbita maxima var. zapallito differ between biodiversity-based 

and conventional management practices. Environmental Monitoring 

and Assessment, 196, 6. https://doi.org/10.1007/

s10661-023-12161-1

Danforth, B.N., Minckley, R.L., & Neff, J.L. (2019) The solitary bees: biology, 

evolution, conservation. Princeton University Press, Princeton, USA.

Devi, S., Gulati, R., Tehri, K., & Asha, A. (2014) Diversity and abundance of 

insect pollinators on Allium cepa L. Journal of Entomology and 

Zoology Studies, 2(6), 34-38.

Devi, S., Gulati, R., Tehri, K., & Poonia, A. (2015) The pollination biology of 

onion (Allium cepa L.)- A review. Agricultural Reviews, 36(1), 1-13.

Engel, M.S., Rasmussen, C., & Gonzalez, V.H. (2020) Bees. Encyclopedia of 

Social Insects. Springer, Cham. https://doi.org/

10.1007/978-3-319-90306-4_14-1

FAO (Food and Agriculture Organization) (2022) Agricultural production 

statistics. 2000–2020. FAOSTAT Analytical Brief Series No. 41. 

Rome, Italy.

Freitas, B.M., & Oliveira Filho, J.H. (2001) Criação racional de mamangavas: 

para polinização em áreas agrícolas. Banco do Nordeste do Brasil, 

Fortaleza, Brazil.

Garibaldi, L.A., Steffan-Dewenter, I., Kremen, C., Morales, J.M., Bommarco, 

R., Cunningham, S.A., Carvalheiro, L.G., Chacoff, N.P., 

Dudenhöffer, J.H., et al. (2011) Stability of pollination services 

decreases with isolation from natural areas despite honey bee visits. 

Ecology Letters, 14, 1062-1072. https://doi.org/10.1111/

j.1461-0248.2011.01669.x

Garibaldi, L.A., Steffan-Dewenter, I., Winfree, R., Aizen, M.A., Bommarco, 

R., Cunningham, S.A., Kremen, C., Carvalheiro, L.G., Harder, L.D., 

et al. (2013) Wild pollinators enhance fruit set of crops regardless of 

honey bee abundance. Science, 339(6127), 1608-1611. https://

doi.org/10.1126/science.1230200

Greenleaf, S.S., & Kremen, C. (2006) Wild bees enhance honey bees’ 

pollination of hybrid sunflower. Proceedings of the National Academy 

of Sciences, 103(37), 13890-13895. https://doi.org/10.1073/

pnas.0600929103

Hoehn, P., Tscharntke, T., Tylianakis, J.M., & Steffan-Dewenter, I. (2008) 

Functional group diversity of bee pollinators increases crop yield. 

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 68

https://doi.org/10.1007/s10661-023-12161-1
https://doi.org/10.1007/978-3-319-90306-4_14-1
https://doi.org/10.1111/j.1461-0248.2011.01669.x
https://doi.org/10.1126/science.1230200
https://doi.org/10.1073/pnas.0600929103


Pablo J. RAMELLO, Valentín ALMADA, Graciela CUESTA, et al. Diversity of bees during flowering of onion crops in a xeric environment

Proceedings of the Royal Society B, Biological Sciences, 275(1648), 

2283-2291. https://doi.org/10.1098/rspb.2008.0405

Keasar, T. (2010) Large carpenter bees as agricultural pollinators. Psyche: A 

Journal of Entomology, 2010, 1-7. https://doi.org/

10.1155/2010/927463

Khalifa, S.A.M., Elshafiey, E.H., Shetaia, A.A., El-Wahed, A.A.A. Algethami, 

A.F., Musharraf, S.G., AlAjmi, M.F., Zhao, C., Masry, S.H.D., et al. 

(2021) Overview of Bee Pollination and Its Economic Value for 

Crop Production. Insects, 12(8), 688. https://doi.org/10.3390/

insects12080688

Klein, A.M., Boreux, V., Fornoff, F., Mupepele, A.C., & Pufal, G. (2018) 

Relevance of wild and managed bees for human well-being. Current 

Opinion in Insect Science, 26, 82-88. https://doi.org/10.1016/

j.cois.2018.02.011

Korichi, Y., Malika, A.S., Karima, K.G., & Hassina, I. (2021) Foraging bees of 

the onion (Allium cepa L.) and their impact on seed production in 

Tizi-Ouzou area (Algeria). Journal of Apicultural Research, 62(4), 

787-794. https://doi.org/10.1080/00218839.2021.1897277

Kremen, C., Williams, N.M., Aizen, M.A., Gemmill-Herren, B., LeBuhn, G., 

Minckley, R., Packer, L., Potts, S.G., Roulston, T.A., Steffan‐
Dewenter, I., & Vázquez, D.P. (2007) Pollination and other 

ecosystem services produced by mobile organisms: a conceptual 

framework for the effects of land-use change. Ecology Letters, 10, 

299-314. https://doi.org/10.1111/j.1461-0248.2007.01018.x

Kuete, V. (2017) Allium cepa. Medicinal spices and vegetables from Africa: 

therapeutic potential against metabolic, inflammatory, infectious and 

systemic diseases (ed. Kuete, V.), pp. 353-361. Academic Press.

Lucia, M., & Alvarez, L.J. (2024) Apidae (Hymenoptera: Anthophila) species 

from Argentina and Uruguay. https://biodar.unlp.edu.ar/apidae/ 

(Accessed 15 November 2024).

Michelette, E.R., & Camargo, J.M. (2000) Bee-plant community in a xeric 

ecosystem in Argentina. Revista Brasileira de Zoologia, 17, 651-665.

Michener, C.D. (2007) The bees of the world (2nd ed.). Johns Hopkins 

University Press, USA.

Monasterolo, M., Poggio, S.L., Medan, D., & Devoto, M. (2020) Wider road 

verges sustain higher plant species richness and pollinator abundance 

in intensively managed agroecosystems. Agriculture, Ecosystems & 

Environment, 302, 107084. https://doi.org/10.1016/

j.agee.2020.107084

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 69

https://doi.org/10.1098/rspb.2008.0405
https://doi.org/10.1155/2010/927463
https://doi.org/10.3390/insects12080688
https://doi.org/10.1016/j.cois.2018.02.011
https://doi.org/10.1080/00218839.2021.1897277
https://doi.org/10.1111/j.1461-0248.2007.01018.x
https://biodar.unlp.edu.ar/apidae
https://doi.org/10.1016/j.agee.2020.107084


Revista de la Sociedad Entomológica Argentina, , 2024, vol. 83, núm. 4, October-December,  / ISSN-E: 1851-7471

Nelson, W., Evans, L., Donovan, B., & Howlett, B. (2023) Lasioglossum

bees–the forgotten pollinators. Journal of Apicultural Research, 62(1), 

39-46. https://doi.org/10.1080/00218839.2022.2028966

Ostwald, M.M., Gonzalez, V.H., Chang C., Vitale, N., Lucia, M., & 

Seltmann, K.C. (2024) Toward a functional trait approach to bee 

ecology. Ecology and evolution, 14, e70465. https://doi.org/10.1002/

ece3.70465

Parker, F.D. (1982) Efficiency of bees in pollinating onion flowers. Journal of 

the Kansas Entomological Society, 55(1), 171-176.

Pitts-Singer, T.L., & Cane, J.H. (2011) The Alfalfa Leafcutting Bee, 

Megachile rotundata: The World's Most Intensively Managed 

Solitary Bee. Annual Review of Entomology, 56, 221-237. https://

doi.org/10.1146/annurev-ento-120709-144836

Pushpalatha, M., Patil, C.S., & Firake, D.M. (2023) Diversity and role of 

flower visitors in onion seed production. Current Science, 124(3), 

304-312.

QGIS Development Team (2024) QGIS Geographic Information System. 

Open Source Geospatial Foundation Project. https://qgis.org

(Accessed 15 November 2024).

Ramello, P.J., Almada, V., Ashworth, L., Alvarez, L.J., & Lucia, M. (2024) 

Bee size increases pollen deposition in Cucurbita maxima

(Cucurbitaceae) crops. Apidologie, 55, 23. https://doi.org/10.1007/

s13592-024-01065-9

Ramos, K.S. (2013) The bee genus Arhysosage Brèthes (Apidae: Andreninae: 

Calliopsini): new species, taxonomic notes and new distribution 

records from Brazil. Journal of Natural History, 47(43-44), 

2735-2747.

Rodríguez, A.I., Martinez, P., & Suvires, G.M. (2018) Water resource 

distribution and tectonics in the Tulum valley, Western Central 

Argentina. International Journal of Hydrology, 2(2), 55-59. https://

doi.org/10.15406/ijh.2018.02.00051

Saeed, S., Sajjad, A., Kwon, O., & Kwon, Y.J. (2008) Fidelity of 

Hymenoptera and Diptera pollinators in onion (Allium cepa L.) 

pollination. Entomological Research, 38, 276-280. https://doi.org/

10.1111/j.1748-5967.2008.00187.x

Torretta, J.P., & Poggio, S.L. (2013) Species diversity of entomophilous 

plants and flower-visiting insects is sustained in the field margins of 

sunflower crops. Journal of Natural History, 47(3-4), 139-165. 

https://doi.org/10.1080/00222933.2012.742162

Velthuis, H.H.W., & van Doorn, A. (2006) A century of advances in 

bumblebee domestication and the economic and environmental 

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 70

https://doi.org/10.1080/00218839.2022.2028966
https://doi.org/10.1002/ece3.70465
https://doi.org/10.1146/annurev-ento-120709-144836
https://qgis.org
https://doi.org/10.1007/s13592-024-01065-9
https://doi.org/10.15406/ijh.2018.02.00051
https://doi.org/10.1111/j.1748-5967.2008.00187.x
https://doi.org/10.1080/00222933.2012.742162


Pablo J. RAMELLO, Valentín ALMADA, Graciela CUESTA, et al. Diversity of bees during flowering of onion crops in a xeric environment

aspects of its commercialization for pollination. Apidologie,37(4), 

421-451. https://doi.org/10.1051/apido:2006019

Vossler, F.G. (2013) The oligolecty status of a specialist bee of South 

American Prosopis (Fabaceae) supported by pollen analysis and floral 

visitation methods. Organisms Diversity & Evolution, 13, 513-519

Wilson, J.S., Griswold, T., & Messinger, O. (2008) Sampling bee 

communities (Hymenoptera: Apiformes) in a desert landscape: Are 

pan traps sufficient?. Journal of Kansas Entomological Society, 81, 

288-300. https://doi.org/10.2317/JKES-802.06.1

Notas de autor

pramello@fcnym.unlp.edu.ar

Información adicional

redalyc-journal-id: 3220

PDF generado automáticamente a partir de XML-JATS por Redalyc
Infraestructura abierta no comercial propiedad de la academia 71

https://doi.org/10.1051/apido:2006019
https://doi.org/10.2317/JKES-802.06.1


Disponible en:
https://www.redalyc.org/articulo.oa?id=322081769007

Cómo citar el artículo

Número completo

Más información del artículo

Página de la revista en redalyc.org

Sistema de Información Científica Redalyc
Red de revistas científicas de Acceso Abierto diamante
Infraestructura abierta no comercial propiedad de la 
academia

Pablo J. RAMELLO , Valentín ALMADA , Graciela CUESTA , 
Leopoldo J. ALVAREZ , Marina S. AGUIRRE , Nahuel CHANCAY , 
María C. ESTRAVIS‑BARCAL , Mariano LUCIA
Diversity of bees during flowering of onion crops in a xeric 

environment

Diversidad de abejas durante la floración de cultivos de cebolla 

en un ambiente xérico

Revista de la Sociedad Entomológica Argentina
vol. 83, núm. 4, p. 58 - 64, 2024
Sociedad Entomológica Argentina, Argentina
gsanblas@mendoza-conicet.gob.ar

ISSN-E: 1851-7471

DOI: https://doi.org/10.25085/rsea.830406

https://www.redalyc.org/articulo.oa?id=322081769007
https://www.redalyc.org/comocitar.oa?id=322081769007
https://www.redalyc.org/revista.oa?id=3220&numero=81769
https://www.redalyc.org/articulo.oa?id=322081769007
https://www.redalyc.org/revista.oa?id=3220
https://doi.org/10.25085/rsea.830406

