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Abstract

The Cattle Egret (Bubulcus ibis) is an avian species native to Africa that has the ability to adapt to different habitats, environmental characteristics, and available food sources. We collected a total of 2,400 Cattle Egret excreta from four resting colonies during the months of January to March 2020, in the region of Tulancingo de Bravo, Hidalgo, Mexico; in order to identify the elements that make up the diet of the Cattle Egret. Samples were placed in 70% alcohol, and later analysed with a stereoscopic microscope. We identified a total of 1,677 items from 16 taxonomic entities that could be grouped in four categories. Arthropods were the main component in samples (51.8%), particularly insects of the order Orthoptera and Coleoptera. Other components in samples were plant material (26.6%), animal remains (13.9%), and plastic or other non-biological material (7.7%). We also report the first record of the Red-Spotted Toad (Anaxyrus punctatus) as a possible component in the diet of the Cattle Egret. The predominance of insects, particularly Orthoptera and Coleoptera, in the Cattle Egret diet in our study reflects the extent of agricultural activities in the region. Our study provides the first report on the diet of the Cattle Egret in an agricultural area or Hidalgo, Mexico, and corresponds with other studies, where variations in diet depend on the region, habitat, climate, and extent of environmental contamination.
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Resumen

La garza ganadera (Bubulcus ibis) es un ave nativa de África que tiene la habilidad para adaptase a diferentes hábitats, características medioambientales y fuentes de alimento disponibles. Colectamos un total de 2,400 muestras de excremento de garza ganadera en cuatro colonias de descanso durante los meses de enero a marzo del 2020, en la región de Tulancingo de Bravo, Hidalgo México; con el objetivo de identificar los elementos que componen la dieta de la Garza ganadera. Las muestras de excremento fueron conservadas en alcohol al 70%, posteriormente fueron analizados con un microscopio estereoscópico. Identificamos un total de 1,677 elementos de 16 entidades taxonómicas, que se agruparon en cuatro categorías. Los artrópodos fueron el componente principal en las muestras (51.8%), principalmente insectos de la familia de los Ortópteros y Coleópteros. Otros componentes en las muestras fueron elementos vegetales (26.6%), restos de animales (13.9%), y plásticos u otros materiales no biológicos (7.7%). Adicionalmente, registramos por primera vez al Sapo de Puntos Rojos (Anaxyrus punctatus) como posible componente en la dieta de la garza ganadera. Esto coincide con otros estudios en donde La predominancia de los insectos, en particular Ortópteros y Coleópteros, en la dieta de la garza ganadera en nuestro estudio refleja la extensión de actividades agrícolas en la región. Nuestro estudio es el primer reporte sobre la dieta de la garza ganadera en una región agrícola de Hidalgo, México, y corresponde con otros estudios donde variaciones en la dieta dependen de la región, hábitat, clima y nivel de contaminación ambiental.
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			Introduction

			The Cattle Egret (Bubulcus ibis) is an avian species native to Africa that belongs to the Ardeidae family (Halidu et al. 2020). During the twentieth century, the species undertook geographical expansion to different continents including the Americas, and now has a cosmopolitan distribution (Abdullahm et al. 2017). The species has been reported in Mexico since 1950 to 1960 (Gómez de Silva et al. 2005, Navarro et al. 2014), and is now widely distributed in the Mexican territory, including Hidalgo state (Martínez-Morales et al. 2007).

			The Cattle Egret is a versatile species able to adapt to different environments and food sources (Amat and Soriguer 1981), and is classified as omnivorous (Siegfried, 1971; Mugica et al. 2005). The species is frequently associated with human activities of livestock management, mainly cattle, and occasionally with pigs, sheep, and horses. The Cattle Egret may also be associated with ploughing activities and has been observed near tractors that disturb the earth (Abdullahm et al. 2017, Halidu et al. 2020). Cattle egrets have also been reported foraging in grasslands, and even rubbish dumps (Mohammedi and Ababou 2020).

			The Cattle Egret has a variable diet, including insects (Orthoptera, Coleoptera, Diptera, among others), Arachnids, small mammals, reptiles (saurians) and amphibians (Sánchez-García, 2012), as well as vegetation (Ducommun et al. 2009; Ezequiel-Lorenzón et al. 2012; Abdullahm et al. 2017). Nonbiological elements, such as different types of plastic, are also reported to be consumed by the Cattle Egret (Halidu et al. 2020). Information on the elements consumed by cattle egrets in a particular region enables us to evaluate the adaptation of this species to the changes caused by urbanization. The amount of plastic consumed by cattle egrets may indicate the severity of change caused by environmental contamination (Comăniță et al. 2016), where birds may even identify plastics as new elements in the diet (Mohammedi and Ababou 2020).

			Variations in diet of aquatic birds may be indicative of balance in wetlands and natural habitats (Mugica et al., 2005). In the agricultural environment, the Cattle Egret may act as a pest control, but annual variations in agricultural activities and food availability can affect the diet of Cattle Egret in different regions (Mohammedi and Ababou 2020). Based on the above, the purpose of our study was to analyze the excreta of Cattle Egrets in the region of Tulancingo de Bravo, Hidalgo, Mexico in order to identify the elements consumed in the diet during the first three months of the year.

		
			Methods

			
				Study area

				The study was carried out within the facilities of the Institute of Agricultural Sciences of the Autonomous University of Hidalgo (20° 03’ 47.5” N, 98° 22’ 51.8” W), in the region of Tulancingo de Bravo, Hidalgo, Mexico. A temperate dry, and warm climate predominates, with temperatures fluctuating from 10 to 24°C; and a humid forest ecosystem with conifers and oaks predominates (INEGI, 2020). Tulancingo de Bravo has an urban area of 1,639.36 ha and ranks 10th in municipalities with urban expansion (Salinas et al. 2017). The state of Hidalgo is comprised mainly of semi-desert areas, which are located in the Mezquital Valley, where cauliflower, green beans, green alfalfa, agave pulquero and grain barley are sown and produced at national level (SADER, 2019). The study site is located on the outskirts of the city of Hidalgo in a region characterized by extensions of land destined mainly for agriculture, used for planting alfalfa, clover, grasslands in general, prickly pears, mezcal and corn plants (INEGI, 2017). We collected excreta from four colonies of Cattle Egret, the distance between the colonies and the trees varies from 10 to 50 m, it has been estimated that each colony contains approximately 30 to 70 birds.

			
			
				Excreta or droppings and their handling

				We collected a total of 2,400 Cattle Egret excreta from colony resting areas during the months of January, February, and March 2020, from 07:30 to 08:30 hrs, daily except weekends. Each day, we collected 40 fresh droppings, placing 10 fresh droppings from each of the four colonies in an individual glass jar with 70% alcohol, which was then sealed for conservation and storage until analysis. The jars were labelled with date, time and sequential sample collection number (Jakubas and Mioduszewka 2005, Mohammedi and Ababou 2020). We also collected one pellet of regurgitated content that was found during sampling. Birds were not captured to obtain droppings. Items consumed by the Cattle Egret were classified in four categories: insects, plant material, animal remains, and plastic. We calculated percentage composition of the diet based on the number of items registered for each element identified in samples.

			
		
			Results

			We identified a total of 1,677 items from 16 taxonomic entities that were either semi-digested or undigested (Table 1), in samples of Cattle Egret excreta and one pellet collected in Tulancingo de Bravo, Hidalgo. Over half of the diet was comprised of different types of arthropods (Table 2), mainly insects of the order Orthoptera (31.8%), such as the Cornfield Grasshopper (Sphenarium purpurascens) and the Fall Field Cricket (Gryllus pennsylvanicus) were most frequently recorded, as well as other types of crickets. Insects of the order Coleoptera were also a frequent diet component (19.2%). These included the Black Beetle (Stenoscelis brevis), Agave Weevil (Scyphophorus acupuntactus), and June Bug (Phyllophaga spp.) that were frequently recorded (Table 1) and were found in different life cycle phases (larvae, pupae, and adults). Other insects registered in samples included flies and bees, as well as spiders, although less frequently (Table 1).
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Figure 1
						Semi-digested contents of one regurgitated pellet collected at the Cattle Egret colony: 5) Red-Spotted Toad/ Pinto Toad; 6) Spider; 7) (Autumn) Fall Field Cricket; 8) Edible Grasshopper); 9) Two-Spotted Cricket; 11) Night Moth (caterpillar); 13) June Bug (Blind chicken) (larva and pupa); 14) Black Beetle; 15) Domestic Bee; and 16) House Fly. Numbers refer to elements identified in Table 1.
					



			
			
				

Table 1
						 List of elements identified in the excreta of the Cattle Egret (Bubulcus ibis), located in Tulancingo de Bravo, Hidalgo, Mexico, from January to March 2020
					



  
    	ID 
    	Common name 
    	Taxon 
    	No.    items 
    	% composition 
  

  
    	Arthropods and animal    remains 
  

  
    	1
    	Cornfield Grasshopper
    	Sphenarium purpurascens
    	323
    	19.3
  

   
    	2
    	Agave Weevil
    	Scyphophorus acupunctatus
    	184
    	11.0
  

   
    	3
    	Black Beetle
    	Stenoscelis brevis
    	120
    	7.1
  

   
    	4
    	(Autumn) Fall Field Cricket
    	Gryllus pennsylvanicus
    	119
    	7.1
  

   
    	5
    	Thick bovine hair
    	Bos Taurus
    	121
    	7.2
  

   
    	6
    	Fine and thin hair
    	Rodentia
    	110
    	6.5
  

   
    	7
    	Two-Spotted Cricket
    	Gryllus bimaculatus
    	50
    	3.0
  

   
    	8
    	Domestic Cricket
    	Acheta domesticus
    	42
    	2.5
  

   
    	9
    	June Bug (Blind chicken)
     (larva and pupa)
    	
Phyllophaga spp.
    	18
    	1.0
  

   
    	10
    	Spider
    	Araneae
    	5
    	0.3
  

    
    	11
    	Night Moth (caterpillar)
    	
Trichoplusia spp.
    	3
    	0.2
  

    
    	12
    	Domestic Bee
    	Apis mellifera mellifera
    	2
    	0.1
  

    
    	13
    	House Fly
    	Musca doméstica
    	2
    	0.1
  

    
    	14
    	Bone remains and feathers
      of a small bird
    	Passeriformes
    	1
    	0.1
  

    
    	15
    	Mouse jaw
    	Rodentia
    	1
    	0.1
  

    
    	16
    	Red-Spotted Toad/ Pinto
      Toad
    	Anaxyrus punctatus
    	1
    	0.1
  

  
    	Vegetal material
  

  
    	1 
    	Grass 
    	Poaceae 
    	341 
    	20.3 
  

   
    	2 
    	Roots 
    	N/A 
    	65 
    	3.4 
  

   
    	3 
    	Seeds 
    	N/A 
    	21 
    	1.2 
  

   
    	4 
    	Leaves 
    	N/A 
    	18 
    	1.0 
  

  
    	Plastic material
  

  
    	1
    	Elastic cord
    	N/A
    	62
    	3.7
  

   
    	2
    	Silicon piece
    	N/A
    	41
    	2.5
  

   
    	3
    	Styrofoam balls
    	N/A
    	11
    	0.6
  

   
    	4
    	Plastic red thread
    	N/A
    	7
    	0.4
  

   
    	5
    	Thinner plastic fiber
    	N/A
    	5
    	0.3
  

   
    	6
    	Plastic fiber (broom bristles)
    	N/A
    	3
    	0.2
  

   
    	7
    	Doll head
    	N/A
    	1
    	0.1
  









			
			Plant material (Figure 2a), such as grass, roots, leaves, and seeds, comprised just over a quarter of elements in Cattle Egret excreta (Table 2). Remains of animal origin comprised 14% of items observed (Table 2) and included the corpse of a Red-Spotted Toad (Anaxyrus punctatus; Figure 2b), half of a rodent’s jaw (Figure 2c), remains of a small bird’s wing (Figure 2d), human hair, thin rodent hair, and bovine hair balls (Figure 2e).
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Figure 2
						Elements identified in Cattle Egret droppings: a) plant material, leaves and seeds; b) skin of the Red-Spotted Toad*; c) small rodent jaw; d) small bird wing remains; e) bovine hair trichobezoar; and f) rubber band. *Item obtained from regurgitated Cattle Egret pellet.
					



			
			Finally, plastic items comprised less than 8% of elements collected from samples (Table 2). Different types of plastic items were observed in samples, such as rubber bands, broom bristles, styrofoam balls, transparent silicone, plastic thread, plastic fiber and a small doll’s head. Other non-biological elements found in samples included river stones, pieces of orange brick, pieces of wood, and earth.


		
			Discussion

			Our results demonstrate that the main food source of the Cattle Egret in our study area was comprised of different types of arthropods that represented more than 50% of all elements identified in Cattle Egret excreta. In a similar study carried out in Nigeria, it was reported that the diet of the Cattle Egret was mainly composed of insects of the order Orthoptera representing 33.3% and only 10.3% of Coleoptera (Halidu et al. 2020). It has even been reported that up to 87% of the diet may be composed of insects (Seedikkoya et al. 2007). This variation among studies in the percent of insects in the diet and composition of Coleoptera and Orthoptera may reflect differing environmental conditions among geographical areas where cattle egrets occur (Siegfried 1971, Bachir et al. 2001, Ducommun et al. 2009). The cultivation of white grain corn, green forage oats, alfalfa forage corn, and barley in Tulancingo (SIAP, 2022), may explain the high percent of Orthoptera in the diet of the Cattle Egret. The semi-desert areas of Hidalgo are also used to produce crops like the pulquero agave, facilitating an abundance of beetles such as the Agave Weevil (Cuervo-Parra et al. 2020). Similarly, the dry environment of the Mezquital Valley in the state of Hidalgo facilitates the growth of columnar cactus, known as garambullo (Myrtillocactus geometrizans), which produces berry-like fruits for human consumption, and provides a refuge for a variety of arthropods of the orders of Hymenoptera, Coleoptera and Diptera (Sanjuan-Trejo et al. 2020). These factors may explain the high contribution of Coleoptera in the diet of the Cattle Egret in Tulancingo de Bravo.

			Plant material was the second-most frequently found component in the diet of the Cattle Egret in Hidalgo, probably due to the large extent of agricultural land in the region. Other studies have identified agricultural or aquatic plants in the diet of the Cattle Egret, including cotton plants Malvaceae spp., Neem plants or Indian Margosa Azadirachta spp. (Halidu et al. 2020), aquatic plants (Beltzer et al. 1987), and pasture in general (Mckilligan 1984, Ducommun et al. 2009). Vegetation may even be absent from the diet of the Cattle Egret in areas that are extensively urbanized, or where refuse dumps are the main source of food (Seedikkoya et al. 2007). We also found different elements of animal origin in Cattle Egret excreta in Hidalgo, where bovine and rodent hair were most frequent. Shiels et al. (2020) determined that the Cattle Egret is capable of consuming small rodents, such as mice, as undigested remains of rodents were observed near to Cattle Egret nests. This is consistent with our results, where we observed fine-hair balls and the jaw of a rodent.

			The consumption of rodents, as well as insects such as crickets, grasshoppers, moth caterpillars and black beetles, means that the Cattle Egret may play a role in pest control in some agricultural systems. Indeed, in Africa the Cattle Egret has been used to control Diptera infestations in cattle (Seedikkoya et al. 2007, Abdullahm et al. 2017). The insects consumed by the Cattle Egret are characteristic of crops and agricultural areas, causing problems for plants and crops (Siegfried 1971). In this sense, the Agave Weevil is known to generate secondary bacteriological infections in the agave-plant, caused by Proteus spp., Pseudomonas spp., Erwinia spp., among others (Cuervo-Parra et al. 2020). Therefore, the consumption of these insects by the Cattle Egret favours the elimination of pests in regions with agricultural activities.

			In the present study, we recorded the presence of the Red-Spotted Toad in a regurgitated pellet of the Cattle Egret in Hidalgo. This finding is relevant because this toad species has not previously been reported in the diet of the Cattle Egret, and the distribution of this toad occurs in the northern region of the state of Hidalgo (AmphibiaWeb 2020), with no distribution records for the Red-Spotted Toad in our study area. It may be that colder temperatures in the north, and the existence of natural areas such as the Sierra Gorda Biosphere Reserve, the Marmoles National Park, and the Barranca de Metztitlán Biosphere Reserve, could be favouring the expansion and distribution of the Red-Spotted Toad in areas of southern Hidalgo with comfortable temperatures, bodies of water, and rocky crevices that provide refuges (Raush et al. 2008, Kiesow and Griffis-Kyle 2017). Some authors have reported toads in the diet of cattle egrets, such as the Oak Toad (Anaxyrus quercicus), the Southern Toad (Anaxyrus terresres) (Jenni 1973), Asian Common Toad (Duttaphrynus melanostictus) (Vyas and Parasharya 2016), and the Eastern Spur Toad (Scaphiopus holbrookii) (Fogarty 1973). The constant mobility of the Cattle Egret over varied habitats and geographical areas, as well as their adaption to different items in the diet (Ducommun et al. 2009), could increase the probability of encountering the Red Spot Toad, and incorporating this in the diet. However, additional studies are necessary to affirm this hypothesis.

			Notably, we identified a variety of plastic items in Cattle Egret excreta, particularly rubber bands, broom bristles, and Styrofoam balls. Other studies have also noted plastic elements in the diet of cattle egrets in different parts of the world (Siegfried 1971, Ducommun et al. 2009, Halidu et al. 2020, Mohammedi and Ababou 2020). The amount of plastic found in bird droppings will depend mainly on the environment and the food source that the bird explores (Ducommun et al. 2009). Plastic pollution around the world is an issue that has acquired greater importance as increased amounts of plastic elements that pollute terrestrial and aquatic environments leads to prolonged exposure to different chemical elements that can cause health problems for animals, plants and even humans (Comăniță et al. 2016). Waterfowl can play a role in the mobility of plastic remains, since these may be consumed in one place, and excreted in another, favoring the mechanical transfer of the different types of plastics consumed (Grant et al. 2021). Easily accessible places, such as garbage dumps that are mostly located in urbanized areas, are potential sources of food for omnivorous cattle egrets, but are also sources of different plastic elements that may be consumed in the diet (Seedikkoya et al. 2007). This indicates that the process of urbanization and reduction of natural areas, brings with it not only the modification of the natural environment, but also the inclusion of new synthetic materials that may be consumed by birds or used in the construction of nests (Esquivel et al. 2020), with yet unknown consequences.

			In conclusion, the diet of the Cattle Egret in Tulancingo de Bravo was mainly composed of insects, particularly Orthoptera and Coleoptera, probably due to the cultivation activities undertaken in the region. This also means that presence of the Cattle Egret, an invasive avian species, could contribute to control of insects that can be harmful to agricultural production. Plant and animal material were also frequent in the diet of the Cattle Egret, and we present the first report of the Red-Spotted Toad as a food item in the diet of cattle egrets. Variations in the diet of the Cattle Egret found in this and other studies illustrate that the diet of these birds depends greatly on the region, habitat, climate, and extent of plastic contamination..

		




Acknowledgements

			
			To the Institute of Agricultural Sciences of the Autonomous University of the State of Hidalgo (ICAp-UAEH) for allowing us to take samples within the institute. To Dr. Patricia Beatriz García-Reyna from the Laboratory of Physiology and Clinical Pathology.

		


Literature cited


	
Abdullahm M, Khan RA, Rafay M, Hussain T, Ruby T, Rehman F, Khalil S, Akhtar S. 2017. Habitat ecology and breeding performance of Cattle Egret (Bubulcus ibis) in Faisalabad, Pakistan. Pakistan Journal of Zoology 49:1863-1870.



	
Amat AJ, Soriguer CR. 1981. Alimentación primaveral de la garcilla bueyera (Bubulcus ibis). Doñana: Acta Vertebrata 8:207-213.



	
AmphibiaWeb. 2020 Anaxyrus punctatus: Red-Spotted Toad. University of California, Berkeley, CA, USA. 
						https://amphibiaweb.org/species/260
					 (accessed 01/02 2022).



	
Bachir SA, Hafner H, Tourenq JN, Doumandjl S, Lek S. 2001. Diet of adult Cattle Egrets (Bubulcus ibis) in a new North African colony (Soummam Kabylie, Algeria): Taxonomic composition and seasonal variability. Ardeola-International Journal of Ornithology 48:217-223.



	
Beltzer A.H., De Ara EB, Mosso DC, Rosa ED, De Montaner AT. 1987. Alimentación otoñal, anatomía macroscópica e histología del tubo digestivo de la Garcita Bueyera Bubulcus ibis ibis (Aves: Ardeidae). Natura Neotropicalis 2:155-165.



	
Salinas CL, Rodríguez LR, Valdez LJR, Acevedo SOA, Beltrán HRI. 2017. Detección del crecimiento urbano en el estado de Hidalgo mediante imágenes Landsat. Investigaciones geográficas 92:1-10.



	
Comăniță ED, Hlihor RM, Ghinea C, Gavrilescu M. 2016. Occurrence of plastic waste in the environment: ecological and health risks. Environmental Engineering and Management Journal 15: 675-685.



	
Cuervo-Parra JA, Pérez-España VH, Roldan CEI, Morales OMA, Hernández-Romero AR, Romero-Cortes T. 2020. El picudo del agave (Scyphophorus acupunctatus): vector de plagas y enfermedades. Academia Journals 3:459-464.



	
Ducommun MDP, Quiroga MA, Beltzer AH, Schnack JA. 2009. Diet of Cattle Egrets (Bubulcus ibis ibis) in the flood valley of the Paraná River, Northern Argentina. Avian Biology Research 1:145-151.



	
Esquivel C, De la O JM, Sánchez-Vargas S, Paniagua S, Esquivel-Cambronero A, Núñez D, Quesada-Ávila G. 2020. Anthropogenic materials used by birds to nest in an urban landscape of Costa Rica. UNED Research Journal 12: e3124. http://dx.doi.org/10.22458/urj.v12i2.3124 



	
Ezequiel-Lorenzón R, Ronchi AL, Beltzer AH. 2012. Ecología trófica de la garza blanca Ardea alba en un humedal del río Paraná, Argentina. Cuaderno de investigación UNED 5:121-127.



	
Fogarty MJ. 1973. Summer food of Cattle Egrets in north central Florida. Auk 90:268-280.



	
Gómez de Silva H, Oliveras de Ita A, Medellín RA. 2005. Bubulcus ibis ibis Vertebrados superiores exóticos en México: diversidad, distribución y efectos potenciales. Instituto de Ecología, Universidad Nacional Autónoma de México. Bases de datos SNIB-CONABIO. Proyecto U020. México. D.F. 
						http://www.conabio.gob.mx/conocimiento/exoticas/fichaexoticas/Bubulcusibisibis00.pdf
					 (accessed 16 February 2022).



	
Grant ML, Lavers JL, Hutton I, Bond AL. 2021. Seabird breeding islands as sinks for marine plastic debris. Environmental Pollution 276:116734.



	
Halidu SK, Wahab MKA, Ibrahim AO, Chekezie J. 2020. Food and feeding ecology of Cattle Egret (Bubulcus ibis) in Federal College of Wildlife Management, New-Bussa, Niger State Nigeria. International Journal of Progressive Sciences and Technologies 22:152-156.



	
INEGI. 2017. Instituto Nacional de Estadística y Geografía. Anuario estadístico y geográfico de Hidalgo. Available at: Available at: https://www.datatur.sectur.gob.mx/ITxEF_Docs/HGO_ANUARIO_PDF.pdf
					, (accessed 21 January2021).



	
INEGI. 2020. Instituto Nacional de Estadística y Geografía. Anuario estadístico y geográfico por entidad federativa. Available at: Available at: https://www.inegi.org.mx/contenidos/productos/prod_serv/contenidos/espanol/bvinegi/productos/nueva_estruc/702825197513.pdf
					, (accessed 09 March 2022).



	
Jakubas D, Mioduszewka A. 2005. Diet composition and food consumption of the Grey Heron (Ardea cinerea) from breeding colonies in northern Poland. European Journal of Wildlife Research 51191-198.



	
Jenni DA. 1973. Regional variation in the food of nesting Cattle Egrets. Auk 90:821-826.



	
Kiesow AB, Griffis-Kyle KL. 2017. Desert amphibian selection of arid land breeding habitat undermines reproductive effort. Oecologia 185:619-627.



	
Martínez-Morales MA, Ortiz-Pulido R, De la Barreda B, Zuria IL, Bravo-Cadena J, Valencia-Herverth J. 2007. Hidalgo. In: Ortiz-Pulido R, Navarro-Sigüenza A, Gómez de Silva H, Rojas-Soto O, Peterson TA. (eds). Avifaunas Estatales de México. CIPAMEX. Pachuca, Hidalgo, México, pp. 49-95.



	
Mckilligan NG. 1984. The food and feeding ecology of the Cattle Egret, Ardeola ibis, when nesting in South-East Queensland. Wildlife Research 11:133-144.



	
Mohammedi A, Ababou A. 2020. Temporal variation of Bubulcus ibis L. diet in a semi-arid Mediterranean region in north Algeria. Journal of Arid Environments 183:104285. https://doi.org/10.1016/j.jaridenv.2020.104285



	
Mugica L, Acosta M, Denis D. Jiménez A . 2005. Variación estacional en la dieta de seis especies del gremio zancudas (Aves: Ciconiiformes) en dos arroceras cubanas. Biologia 19:40-49.



	
Navarro SAG, Rebón GMF, Gordillo MA, Peterson T, Berlanga GH, Sánchez GL. 2014. Biodiversidad de aves en México. Revista Mexicana de Biodiversidad 85:476-495.



	
SADER. 2019. Secretaria de Agricultura y Desarrollo Rural. Programa de Concurrencia con las Entidades Federativas, Informe de Evaluación, Hidalgo. Available at: Available at: https://www.agricultura.gob.mx/sites/default/files/sagarpa/document/2020/03/19/1902/19032020-informe-evaluacion-2016-2018.pdf
					, July 2021.



	
Sánchez-García, I. 2012. Dieta herpetófaga en una garcilla bueyera (Bubulcus ibis). Boletín de la Asociación Herpetológica Española 23:10-12.



	
Sanjuan-Trejo G, Mejía-Segovia DM, Moreno CE. Ensambles de artrópodos asociados a los frutos de garambullo (Myrtillocactus geometrizans) en dos localidades del valle del Mezquital, Hidalgo, México. Revista Mexicana de Biodiversidad 92:1-11.



	
Seedikkoya K, Azeez PA, Abdul SEA. 2007. Cattle Egret as a biocontrol agent. Zoos’ Print Journal 22:2864-2866.



	
Shiels AB, Khalsa M, Griffin DL, Chow CK, Baiao P, Mann SS, Piaggio AJ. 2020. Cattle Egrets regurgitate house mouse carcasses onto a mouse-free island: Implications for rodent eradications. Wildlife Research 47:436-440.



	
SIAP. 2022. Servicio de Información Agroalimentaria y Pesquera. Anuario Estadístico de Producción agrícola. Available at: Available at: https://nube.siap.gob.mx/cierreagricola/
					, (accessed 09 March 2022).



	
Siegfried WR. 1971. The food of the Cattle Egret. Journal of Applied Ecology 8:447-468.



	
Vyas R, Parasharya BM. 2016. Amphibian and reptilian inventories augmented by sampling at heronries. Amphibian & Reptile Conservation 23:68-73









Notes


				
				Editora Asociada: Katherine Renton
			

				
			Contribución de cada uno de los autores: Conceptualization, A.P.Z.V.; methodology F.R.G.A.; investigation, N.E.R.R and V.V.S; data curation, N.L.C.A.; writing-original draft preparation, C.I.L.C. and J.A.M.R; writing-review and editing, A.P.Z.V. and J.L.R.A. All authors have read and agreed to the published version of the manuscript.
			

				
				Cómo citar este documento: Vega-Sánchez V, Lomelí-Chávez CI, Montaño-Reyes JA, Reyes-Rodríguez NE, Gómez-de Anda FR, Calderón-Apodaca NL, Zepeda-Velázquez AP. 2022. Elements that make up the diet of the Cattle Egret (Bubulcus ibis) in Hidalgo, Mexico. Huitzil Revista Mexicana de Ornitología 23(1): e-632. DOI: https://doi.org/10.28947/hrmo.2022.23.1.636
			

		










Historical


	
Recibido:
            12 Noviembre 2021

	
Aceptado:
            26 Mayo 2022







Ver artículo en línea



[image: Creative Common - by-nc 4.0 ]
Esta obra está bajo una licencia internacional Creative Commons Atribución-NoComercial-SinDerivadas 4.0.






portada.jpg
@-\, Huitzil Revista Mexicana

%i e de Ornitologia
ISSN: 1870-7459 Vol. 23, Num. 1, 2022

Crédito fotografico: Rubén Ortega-Alvarez

Sociedad para el Estudio y Conservacion
de las Aves en México, A.C.





nav.xhtml

    
  
    		
      Elements that make up the diet of the Cattle Egret (Bubulcus ibis) in Hidalgo, Mexico
      
        		Abstract


        		Resumen


        		Introduction


        		
          Methods
          
            		Study area


            		Excreta or droppings and their handling


          


        


        		Results


        		Discussion


        		Acknowledgements


        		Literature cited


        		Notes


        		Historical


      


    


  





by-nc-nd.png





1870-7459-huitzil-23-01-e632-gf2.jpg





Lintel-Regular.otf


1870-7459-huitzil-23-01-e632-gf1.jpg





