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 Abstract 

 For my research project, I wanted to explain and see how different diets affected how 

 well a black garden ant can navigate its surroundings. To test this, I had two groups of 5 ants 

 eating either a plant or meat based diet for varying periods of time. Then comparing the times 

 they took to navigate a small maze. For my first round of trials, I had the ants eat their designated 

 diets for two weeks before testing them in the maze. 

 I hypothesized that the plant based diet group would finish faster than the meat based 

 diet. After completing round one of my trials, I found that my hypothesis was proven right. After 

 two weeks on the diet, the plant based diet group had an average time through the maze that was 

 significantly faster that the times put up by the meat based diet group according to the ANOVA 

 statistical test taken using the ant time results. The test stated that the data had a p-value of .0128, 

 proving that the data had significant variation between both groups. 

 Round two however, had less variation. For this round, two new groups of ants ate their 

 designated diets for one week rather than two. My results were far less diverse, with the data 

 having a p-value of .6203 according to the ANOVA test. In conclusion, I found that while the 

 diets do impact the ants' navigational abilities, it does require them to be on the diet for a specific 

 amount of time. 
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 Researchable question 

 How do different diets affect a black garden ants’ (  Lasius Niger  ) navigational abilities? 

 Hypothesis 

 If I feed a group of Black Garden ants a meat based diet and one a plant/vegetable based diet, 

 then the group eating plants/vegetables will have better navigational abilities because they are 

 used to and prefer eating plant based food. 

 Independent Variable-  The Diets (Plant and Meat diets 

 Dependent Variable-  Black garden ants (  Lasius Niger  ) 

 Controls necessary-  running experiment on a group  of 3 wild ants (no dietary change) 
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 Background Research 

 How do different diets affect the navigational abilities of black garden ants? Ants, having been 

 around for more than 140 million years (Bradt, 1), have gone through countless different 

 evolutions, resulting in more than 12,400 different species (Rust, 2). But what makes ants so 

 unique is not their time on earth or the thousands of different species, but rather their distinctive 

 physical abilities. Specifically, their ability to travel and navigate relatively large distances in 

 search of different sources of food and nutrients, all while being able to navigate their way back 

 to their colony. But one question that has been left relatively unanswered is what effect do their 

 diets have on those navigational abilities? Sure, ants have been found eating and digesting all 

 kinds of foods from plants and seeds to the remains of dead animals. But do ants really just eat 

 anything? Or do they work (navigate) better when eating a specific diet? 

 To truly get a better understanding of what ants eat, and how their diets affect their 

 navigational abilities, I researched and found a variety of sources and research articles that tested 

 and experimented with every aspect of an ants diet and ability to navigate familiar and unfamiliar 

 environments. Although somewhat unrelated, each research article gave me a better 

 understanding of how and why ants are able to navigate their environments so well, what it is 

 that different ant species eat and how they gather and move that food. 
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 The ants that I will be experimenting on are a species called  Lasius niger  , or more 

 commonly referred to as black garden ants. They currently reside in a large nest in my backyard, 

 a nest that we believe stretches many feet underground and that houses thousands of ants. 

 Previous attempts to get rid of the ants were unsuccessful, with most attempts resulting in the 

 ants just returning the next year in larger quantities. But after a few small experiments on the 

 ants, I have found them to be quite interesting. I have fed the ants a variety of different foods, 

 from meats and grains to more unnatural, processed foods such as candy, all of which the ants 

 ate. 

 To eat, the ants use their large mandibles to break up the food into smaller more 

 manageable pieces, which are then either eaten by the ant or taken back to its colony for it to be 

 eaten by the other worker ants. When drinking liquids such as water or liquidy tree sap, ants will 

 look for smaller droplets of the liquid or smaller puddles. In my experiment, I will be 

 experimenting to see if there is a significant difference between an ants’ navigational abilities if 

 they are fed two different diets: a plant and meat based diet. In humans at least, these different 

 diets have been studied and there are both pros and cons to both. It's just a matter of if they 

 change an organism's (black garden ants) mental capabilities that is the question. 

 Ants, although not very choosy about what they eat, have been found to be particularly 

 attracted to sugar and or sugary foods. Most unprocessed meats do not contain sugar, whereas 

 most vegetables contain some form of naturally occurring sugar. Meaning that the ants that will 

 be fed vegetables and other plants will most likely begin eating first before the ants are fed with a 

 meat based diet. Even then, I don't really think it will make a difference because the ants seem to 

 not care very much about what they are eating. Regardless, I think the ants will be able to sustain 

 themselves just relying on the diets I give them and water. 
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 The life span of the black garden ants that I will be testing on is also something that I will 

 have to keep in mind. Luckily, the worker ant of this particular species has an average lifespan of 

 1-2 years, which gives me more than enough time for me to run my experiments on them. I’m 

 also hoping that I will be able to return the test subject ants back to their colony so I can further 

 monitor them and see how they readapt back to normal colony life, or if they are even accepted 

 back into the colony. Which, being that the ants will have essentially disappeared from their 

 colony entirely for a week or more, it is a very likely possibility. 

 One research article that I found was testing to see if individual ants have different food 

 preferences, even though they are genetically identical to their fellow worker ants. The article 

 explains how they found that younger, recently transformed ant larvae had a stronger preference 

 for more concentrated sucrose solutions than fully grown adult ants. To test this, Hokkaido 

 University researchers recorded how long it would take for individual ants to drink sugar 

 solutions with varying levels of sucrose. They found that there was in fact variation between the 

 ants. Confirming their hypothesis that clonal colonies do in fact have important behavioral 

 variations (Hasegawa et al. 1). What they are saying is that worker or clone ants, although 

 genetically identical, are still able to have unique behavioral variations that change from one ant 

 to another, which results in things like food preference and work quality. 

 This is relevant to my research because it further shows that ants are able to choose for 

 themselves, and that they are capable of acting and thinking on their own accord. It shows that 

 they can in fact have a preference for different foods for example, which could affect my 

 experiment in a number of ways. The ants that I choose, will most likely prefer or are more 

 accustomed to the food that they normally eat in the wild, and not the food that I will be using as 

 their diet in the meantime. But past experiments and experiences have told me that they will in 
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 fact eat human food, its just a matter of if they will continue to eat it as the experiment 

 progresses. If not, I will have to find a way to splice together a diet that is similar to the current 

 one in the wild mixed with food from the diet that they are chosen to have. 

 As the article states, each individual ant worker/clone is capable of having their own 

 preference in food, meaning that my results could vary depending on which ants I choose to test. 

 One ants preference could mean that it prefers grass over anything I feed it, or vice versa. The 

 ants have been fed both meat and vegetables before, so I don't think that they necessarily have a 

 problem with them, but it just depends on if the ants want to eat the food for a week or two 

 straight or not. But overall, I think ants' individual preferences won't change my experiment in 

 any significant way. Being that the ants are technically wild, they will most likely eat anything 

 given to them being that they don't have the luxury of choosing what they have to eat in the wild. 

 Another interesting research article I found talked  about how an experiment was 

 conducted testing the relationship between an ants’ personality and performance as a worker. To 

 prove this, researchers monitored and compared how different ants approached and performed in 

 different situations and environments. They explain that in their testing, they found that there 

 was variation when it came to the ants' work performance, in that there were some ants that 

 worked harder than others (Reznikova, 7). What the researchers proved is that there is in fact 

 variation when it comes to individual ant clones. Although genetically identical, ants can be 

 unique and be better at some things than others. 

 Why this is relevant to me is because of potential variation in my results. Meaning for 

 example, I could feed the ants different diets and find that it causes no change in their 

 navigational abilities. But it could be hard to compare or find that info if some of the ants are just 

 navigating better or faster than others. While this is a very good possibility, I doubt that it could 
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 really change my results. Sure, some ants might be better at it than others, but by using food as 

 an incentive, I am hoping it will cancel out any potential advantages that one ant might have over 

 another. 

 I am designing my experiment to test the navigational abilities of the ants using a simple 

 maze. After finishing said maze, they will be rewarded with either a larger piece of that food or a 

 sugary water concentration. Which is commonly used as a food/treat in homemade colonies such 

 as ant farms. I am hoping the incentive of food will make navigating the maze slightly easier for 

 the ants. At least allowing them to follow or find the right path without having to wander the 

 maze. 

 Another article I found was a research paper that  talked about how most ant species 

 navigate new environments based on memory of more familiar routes that they have taken before 

 in the past. The authors explain that they tested this by moving a naïve red honey ant to a new 

 habitat. Where they then tracked the path it took as it navigated it. They then compared its route 

 to the route taken by an ant native to that new habitat. They found that the native ant acted more 

 randomly and tended to take random turns and go in different directions in search of food, 

 whereas the red honey ant, which navigated by following the route it normally took in its native 

 habitat (Schwarz et al. 1). What the article is saying is that by comparing how a native ant and an 

 ant from another habitat navigate an environment, researchers were able to see how ants will 

 navigate new environments using paths and routes like the ones they use to navigate their native 

 environments. 

 This data is useful to me because it could very possibly happen in my experiment. The 

 ants I will be testing on will have no previous experience with the test course before the actual 

 experiment. Meaning that they might have a short period of time where they try to map out the 



 9 

 course as if it were their own home habitat. I am planning on comparing the ants by timing them 

 through this course and then comparing how the ants from the plant based diet compared to the 

 meat based diet ants. Which means I might have to start timing them when they start making 

 progress in the course rather than when they enter the course, to account for this period. 

 In my experiment, I am planning on having two different stages that the ants will have to 

 go through, the second one being where I actually collect my data. The first stage being a 2-3 

 week period where I keep and care for two different groups of ants. One group will be fed a 

 strictly meat based diet, including water, and the other will be fed strictly plants and vegetables. I 

 will make sure the ants are fed the same amount of food an equal number of times (fed 1-2) a day 

 at the same times everyday. This will help me to ensure that no ant is over or under fed. 

 Being that my question is more on the unique side, I don't have to revise or change my 

 plan in any way. There have been similar experiments done that either test the ants' navigational 

 skills, or their diets. But not how the two affect and change each other. Which is why I decided to 

 go through with this topic, because it was something that I could actually discover and find out 

 on my own. But it did make finding useful/relevant information a little bit more difficult, being 

 that there isn't any real previous knowledge on my topic. 

 Although my topic has very little background info and not much data behind it, I do think 

 and hope that someone in the future will be able to look at my findings and use it in a more 

 official, large-scale study. That would hopefully discover something new about ants native to 

 Southern Arizona, or at least further our knowledge on ants. But regardless, I am excited to learn 

 and see how the ants really react and behave in their new environments. Also, so I can compare 

 and contrast how different diets affect them, a debate that is very common when discussing the 

 diets of humans. 
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 Materials List 

 ●  Cardboard poster board (121.92cm x 91.44cm) 

 ●  Glass sheet (30.48cm x 30.48cm) 

 ●  13 Black Garden ants (acquired from wild colony) 

 ●  Stop watch/timer 

 ●  Hormel sliced Pepperoni 

 ●  Red delicious Apple (sliced) 

 ●  Duct tape 

 ●  Glue 

 ●  Ruler 

 ●  Marker 

 ●  Tweezers 

 ●  2 tupperware containers 

 ●  Scissors 

 ●  Paper towels 
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 ●  2 plastic cups 

 ●  5 toothpicks 

 Operational definitions 

 Larve-  The active immature form of an insect, especially  one that differs greatly from the adult 

 and forms the stage between egg and pupa, e.g. a caterpillar or grub. 

 Sucrose-  A compound which is the chief component of  cane or beet sugar. 

 Clone-  An organism or cell, or group of organisms  or cells, produced asexually from one 

 ancestor or stock, to which they are genetically identical. 

 Lasius Niger-  Black garden ant 

 Colony-  A group of people of one nationality or ethnic  group living in a foreign city or country. 
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 Procedures 

 1.  To begin, I started by prepping the course for the ants by placing food from their 

 corresponding diet at the end/exit of the maze. 

 2.  I begun the experiment by placing the first ant in the starting area of the maze 

 3.  I then began the timer once ant has exited the starting area into the maze 

 4.  Watching the timer, I recorded how long it took for the ant to complete the maze. 

 5.  I then Recorded the time 

 6.  And Repeated steps 2-5 for the remaining 4 ants in that diet group 

 7.  For the other diet, I repeated steps 2-6 for the other group of ants from the other diet 

 8.  Once both of the diet groups were timed and their data had been recorded, I begun the 

 control trial. 
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 9.  For the the control trial, I prepped the control group three ants which are straight from the 

 colony (meaning they hadn't been fed a particular diet) 

 10.  Following steps 2-5 for the three control ants, I began recording their data as the control. 

 11.  Lastly, I Compared the data of all three groups to see if there was any significant 

 difference in their times. 

 12.  For round two, I repeated steps 1-11 after having the ants on their designated diet for only 

 one week 

 Results 

 First Round- Meat vs Plant based diets for 2 weeks 

 Summary Table: 

 Summary Error bar averages graph: 
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 Summary ANOVA Results: 

 Summary Turkey HSD results: 

 Second Round- Meat vs Plant based diets for 1 week 
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 Summary table : 

 Summary Error bar averages graph: 

 Summary ANOVA Results: 

 Summary Turkey HSD results: 
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 Round 1 & 2 Photographs 
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 Conclusions 

 For round one of my experiment, I had both groups of ants run through the maze after 

 being on their designated diet for exactly two weeks. They were given small portions of food, 

 which I switched out for new, fresher food at the end of the first week. I also made sure each 

 group had access to fresh water, as it would have had no apparent effect on the results of the 

 experiment. The experiment itself concluded that the diets did in fact have an impact on their 

 abilities to navigate the maze. With the data having a p-value of .0128, meaning there was 

 significant variation between the data sets. 

 For round two, I decided to also test and see how the diets’ effects changed based on how 

 long the ants were on the diet. So to do this, I had the ants stay on the diet for 1 week rather than 

 two. I chose to do this because I wondered if maybe it wasn't the diets that made my round one 

 results vary so much, but perhaps the fact that the ants are in a new environment; and when 

 comparing the results from both rounds, there is a noticeable difference. 

 The graph from my round one trials concluded that after two weeks, the ants had 

 remarkably different times when going through the maze, with the ants eating a plant based diet 

 having the fastest time which supports my hypothesis. But when looking at the round two graph, 

 which had ants on the same diet for only one week, the results showed little to no difference 

 between the diets. Which leads me to wonder if the diets have an effect at all, or if they only 

 have an effect after a certain amount of time. But, while my results may be inconclusive, I still 

 stand by my hypothesis. 

 Round ones’ results show clear evidence supporting my hypothesis, and while round two 

 may not do that, it provides more evidence/insight on how exactly the diets take effect. After one 

 week exactly, the ants showed no change in mental or physical function, but how is it that after 
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 two weeks there is a significant change in both? Round twos data had a p-value of .6203, 

 suggesting that the data had little to no variation. Meaning that something between week one and 

 week two occurs that results in the wide variation of data that occurred in round one. Besides the 

 change from 1 to 2 weeks, there were only a few minor changes that occurred from one round to 

 the next, which further proves that it only came down to the time on the diet. 

 The only environmental changes made were to the maze itself. Which included the use of 

 a plastic roof/cover instead of the glass one that was used during round one, but besides this, no 

 other changes were made to the course itself. As to not alter/invalidate the results. But 

 improvements or changes that I would make if I were to redo this experiment would be to try and 

 do all the experiments close together. Being that my tests took place during the winter, when ants 

 are usually dormant or in decreased activity, I think that it could have potentially skewed my 

 results. 

 Overall, I conclude that my experiments did in fact support my hypothesis. I learned that 

 different diets do in fact have an impact on an ants' individual abilities, and that it isn't something 

 that doesn't happen overnight, but rather needs multiple weeks to have an effect. But it also left 

 me with a lot of questions, specifically about what exactly causes the variation between one and 

 two weeks on the diets. If I decided to further investigate this, I would consider designing an 

 experiment that would test the ants daily for two weeks, looking at how the data changes from 

 day to day. 
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