Results and Discussion Assignment

Results section:
In figure 1.2, the general trend displayed that the distance at which the bacteria grew away from the high saline concentration decreased every week until the third and final week. In the first week, the mean distance for bacteria growth was 45.87 ± 1.22mm, the second week had a mean distance of 41.00 ± 2.88mm, and the third had 32.72 ± 3.14mm (Figure 1.2). At weeks 2 and 3, the SEM’s of each mean were quite large at 2.88 and 3.14, respectively, as opposed to week 1 which had a small SEM of 1.22 (Table 1.1). This could indicate that there was a larger variance in data for weeks 2 and 3 than there was in week 1.
Overall, the trend at which the graph decreased was not linear; though, an overall decrease of ~29% can be seen when comparing the distance at week 3 with week 1. Looking at the SEM bars of each sample, it can be observed that none of the SEM bars overlap with each other. 
Discussion: 
In this experiment, the null hypothesis was that the Enterobacter aerogenes bacteria would experience no change in their ability to be able to survive in saline conditions. Although, based on the results of this experiment, it was observed that after three weeks the bacteria had been growing more toward the higher saline concentrations on the agar plates (Table 1.1). This indicated that the bacteria had become more adapted to surviving in higher saline concentrations by the end of week 3, as compared to week 1 (Table 1.1). As Nieto et al. (1998) state, the moderately halophilic bacteria have the ability to adapt and grow in a wide range of salinities. This supports the observations previously stated that the bacteria were indeed able to adapt to higher saline concentrations over time. Though, on the control plates in this experiment which did not contain any salt, the bacteria flourished and grew on almost every point. Bacteria that display this duality of survival in both saline and non-saline conditions are described to be “halotolerant” as stated by Nieto et al. (1998) 
As previously stated in the results section, it was observed that the distance at which the bacteria grew away from the high salinity decreased until the third and final week. Based on this overall trend seen in Figure 1.2, it can be said that the bacteria did adapt to living in higher saline concentrations as time went on. Also previously stated, the SEM bars in Figure 1.2 do not overlap for each sample. This indicates that the samples for each week are statistically different from each other as shown by the t-test done in the appendix, although it must be noted that the sample size for each mean value are not identical. Week 1 had a sample size of 118, while weeks 2 and 3 had sample sizes of 77 and 60, respectively (Table 1.1). Additionally, the reason for the higher SEM values at weeks 2 and 3 as compared to week 1 is because the sample sizes of weeks 2 and 3 are quite small. With a small sample size, the variance within the group of replicates is high because the values with high disparity are not being divided over many numbers and so the disparity cannot be as ‘diluted’ within the group of replicates. This is evidently seen in the data from Table 1.1. 
Possible sources of error for this experiment could include: the plates were exposed to open air for short intervals of time as the bacteria were being spread across the agar, possibly contaminating the plate with bacteria in the air, interfering with the growth of the Enterobacter aerogenes; The loop used to spread the bacteria across the agar plate may have been too hot and killed the bacteria collected on it; There were multiple tears on the agar, making it difficult to spread bacteria upon the surface which could have affected the growth of the bacteria. The experiment could have been improved in a few ways; most importantly the experiment would have been much more successful if it was conducted within a fully sanitized environment. This would ensure there would be no interference on the growth of the bacteria due to various contaminants that could possibly contaminate the agar plate. Another way the experiment could be improved is to make sure the temperature at which the experiment is conducted remains constant. As stated by Nieto et al. (1998), the salt tolerance highly depends on certain conditions such as temperature. During the experiment, the plates were refrigerated and then taken out into room temperature to be observed. While they were being observed, they remained in room temperature for a couple of hours, and this difference in temperature may have affected the growth of the bacteria. So, by maintaining a constant temperature for the experiment, the results may be more accurate.
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