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Hypothesis test of the abundance of ants with the presence of carbohydrates and proteins and their mixture with different temperatures levels
Abstract
[bookmark: _Hlk54940782]This study tests the hypothesis that states if ants are given choices between carbohydrates and protein the abundance of ants will be with the carbohydrates because carbohydrates are energy fueling for the ants whereas protein would be too heavy. The second hypothesis asserts that if the temperature was to go down, the abundance of ants would increase because during the drier months of the year, it gets more difficult for the ants to obtain water and other food sources. The objective of this experiment was to observe and record the abundance of ants at each food source.  This experiment was conducted in a vegetative area and a manufactured area that is in Edmonton, Alberta at the coordinates (53° 23' 60'' N, 113° 35' 60'' W) The same type of transect was made for both the vegetated and manufactured area. The transect included a six foot long string that was laid out on the ground, three index cards that were evenly placed on the string (top, middle, and bottom), three food sources with one on each index card, and then a thermometer to measure the initial ground temperature.  The ants are an important part of the ecosystem maintenance since it helps in the aeration of the soil and easy decomposition. There are essential factors for the abundance of ants such as relative humidity, temperature, and foods. 




Introduction
The ant's abundance in the soil is contributed or dependent on many factors, some of those factors include temperature and type of food source. According to Azcarate, et al., (2007) abundance of the ant's activities is affected by microclimatic factors like humidly and temperature. In the ant's colonies, their activity was high at the ground temperature of 25 to 30 degrees Celsius, with the presence of carbohydrates and proteins the activity of the ants increased. In this paper the hypothesis that when ants are given choices between carbohydrates and protein, a greater abundance of the ants will choose carbohydrates. This is because the ants are good at regulating the carbohydrates and production of larvae.
According to Madsen, et al., (2017) test research that was done with carbohydrates and proteins it was found that in the high concentration of sugars more larvae were produced and the number of adult worker workers increased than in other solutions that contained amino acids. Another experimental hypothesis is that the ground temperatures are related to the abundance of the ants when the foods are mixed, which is carbohydrates and proteins. At low temperatures, the abundance of the ants increases with mixed foods, the number of larvae production increases, and the adult workers that look for food.
The experiment was carried out using amino acids and disaccharides and when this was combined at lower temperatures, the activity of the ant colony increased leading to the increase in the ant harvest (Madsen, et al., 2017). This research paper unlike other research papers, analyses experimental research on the ants' abundance with carbohydrates and mixed foods of proteins and carbohydrates.
The biological test in the field of Entomology, where various characteristics of the insects are studied to establish their adaptability. The insects are very important in the maintenance of the ecosystem (Adams, 2005). This paper focused on the study of the ants, they are very helpful in the maintenance of biodiversity. The ant’s colonies increase with microclimatic factors such as relative humidity and temperature.
Other factors that influence the increase of the ant's activity in their colonies are carbohydrate and protein foods, these conditions are necessary for larvae production and activities of the adult worker ants (Lopez, et al., 1992). The ants are likely to be in the soil, where they help to aerate the soil, which is necessary for good drainage of water and aeration.  The experimental research analyzes the hypothesis that the abundance of the ants with the presence of carbohydrate is high as compared with the proteins. 
Materials and methods
	This experiment took place in Edmonton, Alberta at the coordinates (53° 23' 60'' N, 113° 35' 60'' W). The materials used in this experiment are two 6ft long strings, six index cards, jam (carbohydrate), pea powder (protein), pecan cookie (mixed), thermometer, and an electronic device. In order to conduct the experiment, we needed to set up one transect each in a manufactured area and in a vegetated area. To set up a transect, we laid a six-foot-long string on the ground and placed an index card on the top, in the middle, and on the bottom making sure they were evenly spaced out. Next, we divide our three food sources among the three index cards in any order. Before starting to observe any ant activity, we used the thermometer to record the starting ground temperature as well. After a transect has been set up in one area, we observed each index card at five-minute intervals for a total of 45 minutes at one transect (15 minutes for each index card). Once we used the pictures taken on our phones to record the data we saw, such as the ant species richness, ant abundance, and ant diversity, we repeat the exact same steps in the next area we want to test. After completing the experiment, we gathered all of our information and performed statistical tests on Microsoft Excel. 
Results
The rate of larvae production increased with the increase in carbohydrates and in protein it reduced. The larvae and increase in activity of the worker ants increased when the ground temperature was reduced and when the food solutions were mixed. In the mean results for the first hypothesis test is 3.126, the standard error was 0.744, skewness was used to confirm the level of confidence in the results which were in the sucrose solution is 1.469 while in the protein the abundance the confident level was 1.333.
 In the second hypothesis the first experiment about the ground temperatures the mean was 16.54, the standard error was 0.3749, and skewness was -0.0746 while the confidence level was 0.7396 while in the mix abundance the mean is 3.2712, the standard error is 0.6541, the skewness was 4.978 while confidence level is 1.2904. The abundance of the ants was a result of carbohydrates and mixed food with low temperatures.

Figure 1: influence of food source on the abundance of ants. The figure shows that ants abundance is higher when the food source is carbohydrate than when it is protein.
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Figure 2: influence of ground temperature on the abundance of ants. The figure shows that ants are most abundant in low temperatures than when the temperature are high.

Discussion
The findings of the study support the hypothesis that ants tend to choose carbohydrates over proteins as their food source.  Their mean abundance when they are provided with carbohydrates as a food source is 3.16, which is higher than when they are provided with protein where their mean abundance is 3.04. These findings concur with the claims of Cook et al. (2011) that ants always preferred carbohydrate-biased food. They collected fire ants and took them to the laboratory where they maintained them under conditions that mimicked their natural habitats. They provided them with both carbohydrates and protein food sources. They found that the ants took more carbohydrate-based foods than proteins. The ants rarely ate all the food they collected and they disposed some of it. The food they disposed always had less carbohydrates than protein. A study of their nutrient regulation strategy showed that they always ate most of the carbohydrate they collected and less of the protein. Also, the results of this study align to the findings of another study that showed the potency of a carbohydrate biased diet in Ectatomma ruidum, a tropical terrestrial ant. The colonies of these ants actively regulated their carbohydrate-protein intake, often self-selecting carbohydrates over proteins (Cook & Behmer, 2010). Therefore, the results of this study align to the findings of past studies and is a useful contribution as a replication study.
The findings of the study also supported the hypothesis that ants would be more abundant in relative low temperatures. This are the temperatures when they can forage and feed more thereby have more energy and resources to reproduce. When the temperatures increase, they become less active and it becomes more challenging to get food and water. These findings align to a study done by Banschbach, Levit, and Herbers (1997), which showed that Myrmica punctiventris Roger, a type of forest ants, tend to nest and forage at temperatures that are at the cooler ends of the spectrum in the nesting sites that are available in the field. The ants preferred temperatures between 16 °C and 21 °C. besides, they colonized cooler plots more than warmer plots. This explains why the ants were abundant in low temperature and reduced when the temperatures were increased. Therefore, ants prefer low temperatures for foraging and larvae production.
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