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Effect of environmental temperature, collection time, sampling depth, and isolation method on the detection of phages in soil from Culiacan, Sinaloa, Mexico
Daryl L González-Chiquete, Jesús R Parra-Unda, María E Báez-Flores, Yesmi P Ahumada-Santos
Bacteriophages infect and replicate within bacteria and can be found in almost any environment. The increasing recognition of their importance is due to their wide range of environmental and biotechnological applications. Therefore, it is important to understand the factors that can influence the sampling process for discovering phages. This will increase the chances of isolating them and allow for deeper studies about their diversity and potential applications. 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 32 humid soil samples were collected in September and October 2023, and the presence of phages was analyzed concerning environmental temperature, sampling depth, collection time, and isolation method in Microbacterium foliorum host. Results showed that 40.6% of the samples tested positive for phages by at least one of the two isolation methods used. Of these, 28.1% and 31.2% of samples tested positive for phages using the direct and enriched isolation methods, respectively, while 18.7% of samples tested positive using both methods. The highest percentage of positive samples (53.8%) was found in October, while 46.1% were found in September. The average environmental temperature and sampling depth were 28.2°C and 5 cm, respectively, and the predominant collection time was 6:30 a.m. Analyzing the results by sampling month, 14 samples were collected in September, and 42.8% of them tested positive for phages. In October, 18 samples were collected, and 38.8% tested positive. The positive samples from both months had an average sampling depth of 4.2 cm and ambient temperature of 29.1°C, and 5.7 cm and 27.4°C, respectively. The most common collection time was 6:30 a.m. in September and 8:30 a.m. in October. Interestingly, one to three different plaque sizes were obtained per sample in September, indicating a possible greater diversity of phages compared to October, when only one plaque size was obtained per sample. In general, the majority of positive samples were found at temperatures between 26°C and 28°C, regardless of the sampling method used. However, there is a tendency to find phages at temperatures lower than 28°C when using the direct method, while the enriched method shows a decrease in the detection of phages in samples at temperatures higher than 30°C. The higher diversity of phages per sample was found at a temperature of 28°C and depths of 6 to 8 cm. On the other hand, at depths less than 6 cm, a greater number of positive samples were found, but with a lower diversity of phages. According to these findings, in Culiacan, Sinaloa, we suggest collecting humid soil samples at 6:30 a.m. in September with temperatures and depths lower than 28°C and 6 cm. This work provides valuable insights into optimizing phage sampling strategies, facilitating further exploring of their diversity and potential applications.




