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Effect of Temperature on the Growth of Bread Mold
Background Information 
	Mold is a type of fungi that grows on the vegetative matter, animals or any other organic matter. Its ecological niche is very valuable, where it breaks down the nutrients from the organic matter and recycles them back to the ecosystem. Bread mold as the name suggests happens to grow on bread under certain conditions. Experiments on the growth factors have indicated a preference to higher temperatures and moisture, (Pragya, 2018). However, in this experiment, the focus will be on the effect of temperature on the growth of bread mold, where pieces of bread will be subjected to different temperatures, over a given period of time, and observations made thereafter.
Research Question: Is there a difference in growth rate among bread molds grown in colder conditions, room temperature and higher temperatures; does temperature affect the growth rate of bread mold. 
Hypothesis: Bread mold will grow faster under higher temperatures than in both colder or room temperature conditions.
Independent Variable: Time and temperatures in the refrigerator, cupboard and the incubator.
Dependent Variable: Bread mold growth rate.
Control Variable: Bread type
Literature Review
	A sample experiment illustrated by Pragya (2018), is informative and builds up to our report. The author decided to observe the normal growth of bread mold under room temperatures and compared the sample with what was grown under a dark closet and the refrigerator. The literature is also useful in comparing results, as a way of improving the accuracy range.
	The second resource was also an experiment hypothesized by Manoca (2014), which aligns with the temperature conditions to use in our experiment. However, there is no physical reference that shows the experiment was actually done. Additionally, the results from all the three conditions were negative; there was no growth at all.
	Finally, there was an experiment on bread mold that narrowed down to quantitative analysis. The experiment also provided different sets of temperature, as a comparison aspect of the growth rate of bread mold. The resource brings out something extra, the quantitative part that is important for any scientific work; however, the recording time was after 24 hours which is different from our experiment, (Shuttleworth, 2008).
Materials
Three pieces of bread, incubator, refrigerator, cupboard, three air-tight plastic bags, notebook and paper, plastic grid 5x5 cm
Methods
Each piece of the bread was placed in an air-tight bag and shared to grow within the three different temperature conditions. One was placed in an incubator at 90° F labeled Sample 1, the second piece was placed on the cupboard at room temperature, which is about 70° F and labeled Sample 2, and the last piece placed on a refrigerator at a temperature of 40° F, labeled as Sample 3.  Counting was manually done within the 5x5 cm plastic grid for each piece of bread for accuracy purposes and the total count was recorded for 8 days, with intervals of 48 hours, meaning observation and counting was recorded 4 times. 
Note: The plastic grid should be placed over the air-tight bag for safety purposes and to avoid damage for the growing mold.

Observation and Results
From the experiment, there was growth in sample 1, where the numbers increased exponentially up to the 8th day. Sample 2, on the other hand, first growth was recorded on the 4th day; the rise in the number of molds was moderate compared to other samples. Sample 3 did not go on record for any growth for the 8 days. The numbers of bread molds from each sample were recorded as follows.
	
Recording/ Sample
	Recording 1 (Day 2)
	Recording 2 (Day 4)
	Recording 3 (Day 6)
	Recording 4 (Day 8)

	Sample 1 
	4
	20
	45
	92

	Sample 2
	0
	3
	8
	24

	Sample 3
		 0
	0
	0
	0







Graphical Representation of Bread Mold Growth Rate for every 48 hours, in 8 days.

Sources of Error
Possible sources of error would be precision on counting and probably a minute variation of room temperature. Although the nature of our experiment could not give out bias results from the two sources of error. Additionally, the bread type being a controlled variable had standardized the growth environment. Different bread type for every temperature condition would attract variances in dependent variable where temperature comparison would not give valid results, making it a vague assessment.
Conclusion
From the results and the observations are done, we can conclude that indeed temperature is a vital factor that does affect the growth rate of bread mold. In that, the higher the temperature the faster the growth rate, which is quite the opposite on cold temperatures, where no growth occurred. Comparing the growth rate under the normal temperatures at 70° F with higher temperatures at 90° C, the fact remains that higher temperatures do favor rapid growth rates. 
According to the NC Department of Health and Human Service (2018), mold grows best in temperatures ranging between 60° F and 80° F, making it the optimum temperature for exponential growths. Reviewing the results, we fail to reject the hypothesis and accord on Bread mold growing faster under higher temperatures than in both colder or room temperature conditions.
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