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Bacteriophages in Soils of Culiacan, Sinaloa, Mexico: Impact of Environmental Factors and Isolation Methods
Daryl L González-Chiquete, Andrés Borquez-Castro, Pedro H Valenzuela-Cortez, Óscar A León-Félix, Ricardo Parra-Unda, María E Báez-Flores, Lidia Y Pérez Aguilar, Ramon F López-Osorio, Esteban Hernández-Guevara, Lucio J Hernández-Díaz, Yesmi P Ahumada-Santos
Bacteriophages are the most abundant entity on Earth, they have a crucial role in the microbial ecosystem by killing bacteria and controlling their growth. Additionally, they play a fundamental role in the genetic variations in bacterial communities due to the intense “arms race” between these central figures. Nevertheless, the diversity of bacteriophages in soil remains largely unexplored due to the challenges of implementing effective methodologies. This study aimed to determine the optimal sampling conditions for successfully detecting phages in soil samples from the City of Culiacan, Sinaloa, Mexico. A total of 48 humid soil samples were collected between 2023 (31 samples) and 2024 (17 samples).  We evaluated environmental factors such as temperature, sampling depth, collection time, and isolation methods using the host Microbacterium foliorum. The data collected between 2023-2024 were then compared. The results indicated that 47.9% of the samples tested positive for at least one of the two isolation methods employed. In 2024, the proportion of positive samples increased to 64.7%, compared to 38.7% in 2023. Among the positive samples, 30.4% were identified through the enriched isolation method, while 21.7% were identified through direct isolation, and 47.8% tested positive for both methods. In 2023, the average environmental temperature was 28.2°C, the sampling depth was 5 cm, and the predominant collection time was 6:30 a.m. In contrast, in 2024, the average temperature increased to 30.2°C, the average sampling depth increased to 11.4 cm, and the most common collection time shifted to 7:00 a.m. We observed a diversity of phages in both years, with an average of one phage per sample. The relationship between phage diversity and temperature was similar across both years; however, the typical sampling depth in 2024 was greater than in 2023. Notably, the highest diversity was observed in samples collected from a depth of 15 cm. This work reinforces previously obtained data by comparing and contrasting existing information with new findings, ultimately seeking to enhance our understanding of the microbial ecosystem on solid foundations.
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