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 ABSTRACT 

 Our experiment tried to answer the question of how the amount of food the  Acheta domesticus 

 eats changes based on the temperature of its environment. This was tested by measuring the 

 amount of food before and after it was placed in an enclosure with a cricket for 24 then 48 hours 

 at 4 different temperatures. During both rounds of this experiment our statistical test outcomes 

 were deemed insignificant. The first round resulted in a p value of 0.0445 and although this was 

 lower than lower than .05, both the ANOVA and Tukey HSD deemed it as insignificant due to 

 the trials results being significantly different from each other. The second round resulted in a p 

 value of 0.2586 which is more than 0.05. Our hypothesis, if a cricket is placed in an enclosure 

 that is 35 degrees or higher, then it will eat more than at any other temperature, was not 

 supported by our experiment. 

 RESEARCHABLE QUESTION 

 How does changing the temperature of the  Acheta domesticus’s  habitat affect its eating habits? 

 HYPOTHESIS 

 If the temperature of its enclosure is 35 degrees or higher, then the  Acheta domesticus  will eat 

 more food than at any other temperatures. This is based on the fact that they perform other bodily 

 functions more frequently at higher rather than lower temperatures. The independent variable 

 being the temperature of the crickets environment and the dependent variable being the amount 
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 of food eaten at the end of the time period. The hypothesis and variables stayed the same for both 

 rounds of our experiment. 

 BACKGROUND RESEARCH 

 While doing the research that will lead up to this experiment, we learnt a lot of 

 background knowledge about crickets as a whole that can relate to our question. The question 

 we've decided to research and experiment is "how does temperature affect the eating habits of the 

 Acheta domesticus". The species of cricket we will be using, the  Acheta domesticus  , which is 

 also known as the "house cricket", is found worldwide and likely emerged in Southwestern Asia. 

 The  Acheta domesticus  is a species of cricket that  belongs to the Gryllidae family and can be 

 anywhere from 16 to 21 millimeters long. In the United States of America, the  Acheta 

 domesticus  is mostly found in its highest numbers  on the east side (Adamo, 1). Although they are 

 not the most common species of cricket in the United States, they are still one of the most 

 prevalent. Since they are so common and found everywhere, their environments vary quite 

 widely. They can be found in homes, caves, fields, under logs and in many more types of 

 habitats. Most of these are damp environments. (Roe, et al., 638) 

 We've also learned that house crickets, unlike field ones, have adapted to be able to lay 

 eggs indoors. (Stahlschmidt, Adamo, 553). Since this is an animal that seems to thrive in many 

 different temperatures we wondered which one is best for its survival. Dietary habits are an 

 integral part of the survival of any species so this was one of the options that we explored and 

 eventually went with. We found that crickets in general are omnivores and eat different types of 

 seeds, nuts, larvae, leaves, flies, flowers and other things of this sort. (Xu, et al., 66) The species 

 of cricket we are researching, the common house cricket, is an omnivorous species. We also 
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 know that crickets regulate their own food intake so they won't just eat everything that we put 

 out for them. 

 Crickets have many predators such as snakes, bats, frogs and birds. (Stahlschmidt, 

 Adamo, 553) We will be performing our experiment in as much of a controlled environment as 

 possible so we won't have to worry about predators interfering with our data. House crickets are 

 commonly used as food for pets and in some parts of the world are eaten by humans as well. 

 (Ssepuuya, et al., 1). We found during our research that many experiments had the purpose of 

 determining the best temperature of growth for house crickets in order to harvest them for human 

 consumption. 

 There are three stages of the life cycle of a cricket. This life cycle consists of being an 

 egg, then larvae (another name for this is cricket nymph), and finally a fully grown cricket. There 

 is not much difference between the cricket nymph and a fully grown cricket. Nymphs are smaller 

 and don't have wings. They also molt several times in order to become adults. We will choose 

 crickets that are already adults to prevent any variations that might come with the different stages 

 relating to our experiment. Related to life cycle there is the matter of reproduction. Since our 

 question isn't based on reproduction we will most likely not have both male and female crickets 

 placed together as that would create unaccounted for variables. One female cricket can lay up to 

 200 eggs in its lifetime. The ovipositor is the organ used by the female cricket to lay eggs that 

 take about two weeks to hatch into nymphs. (Stahlschmidt, Adamo, 553). Two months is the 

 average lifespan of most cricket species. 

 During our research we also found out that crickets are nocturnal and we can take this 

 into account by having background knowledge about the temperatures around the times that they 

 are most active. From this we can also base the time we set food out and take down information. 
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 The wings of the  Acheta domesticus  can be used for flight by both males and females. This is not 

 their preferred mode of transportation though. Jumping with their hind legs is used more often 

 than flight by most species that have both options. Another use of cricket wings more relevant to 

 our experiment is that crickets in general, along with grasshoppers, are known for producing 

 chirping noises. The main difference between the chirping of a grasshopper and a cricket is that a 

 grasshopper's chirp is lower in pitch than that of a cricket. Chirping mostly happens at night and 

 is caused by the rubbing together of the crickets wings. Another general name for this is 

 stridulation and crickets specifically use their fore wings to do this. This chirping is done by 

 male crickets attempting to attract female mates to reproduce with.(Pires, et al., 79) This is one 

 important part of their reproductive cycle. The difference between male chirping and female 

 chirping, males have an aggressive calling chirp and females have a phonotaxis and synthetic 

 chirp. (Pires , et al., 79) Although chirping is one well known feature of a cricket, some species 

 are mute and are unable to produce this sound. 

 Chirping is known to be affected by temperature. The higher the temperature, the more 

 chirps will be produced. Still, each species has its own specifics as to frequency of chirping. 

 Temperature seems to play a big part in most of the functions of a cricket's daily life including, 

 mating, habitat, and growth. Our hypothesis is that crickets will consume the most food at 

 temperatures around 35 degrees Celsuis or higher rather than any lower. (Adamo, et al., 1) 

 One of the key components that we need to know about for this experiment is the 

 preferred environment of crickets generally. Temperature is an integral part of our question and 

 therefore we needed to know about what temperature range crickets thrive the most in. We 

 gained knowledge about temperature's effect on feeding and metabolism in the  Acheta 

 domesticus. 
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 We were previously aware that crickets enjoy damp environments and that house crickets 

 specifically prefer warmer temperatures. (Adamo, 1) However, we did learn that crickets, 

 specifically female house crickets, used less necessary resources such as water, oxygen, and 

 food, at 35  o  C than at a 25  o  C (Roe, et al., 639).  Three scientists tested the effects different 

 temperatures would have on the growth, the feeding, and the metabolism of a house cricket. 

 Although this was just one experiment, we can be led to believe that because less resources were 

 consumed at a higher temperature that crickets are somewhat weaker and less energetic at lower 

 temperatures. This assumption might lead us to use a temperature range around 35  o  C in hopes 

 that our experiment follows the same pattern and still proves our hypothesis. This conclusion is 

 supported by the findings of this experiment in other ways as well. This species of cricket can 

 also be shown thriving at temperatures higher than 25  o.  C. This experiment also proved that at 

 25  o  , the crickets had a lower metabolism than that  of crickets at higher temperatures. This 

 narrows down answers to our question because now we are aware that crickets will most likely 

 not be the most active in feeding at temperatures below 25  O  Celsius. 

 One thing that differs our experiment from this one is the age of these crickets. The 

 crickets in this experiment are nymphs rather than adults which is what we would prefer due to 

 the possibility of molting affecting our results due to timing possibly being thrown off and 

 potential behavioral changes (Malinga, et al., 2). 

 Our results might also differ from theirs due to the type of food we will feed the crickets. 

 Our choice in diet for the crickets will be determined by another experiment that came to the 

 conclusion that both rotated animal-plant based or strictly animal based diets will cause the 

 crickets to develop faster and possess greater survival rates compared to crickets that were fed 

 only a plant based diet (Xu, Yao, et al., 65). We can also learn about how the contents of the 
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 crickets diet will affect our experiment. The crickets might be hesitant to a certain diet and that 

 would offset variables. From this experiment we also learned that crickets have biases to what 

 they eat. As mentioned in the same experiment, one species of cricket,  S. vicinus  , preferred a 

 plant based diet whereas the other species,  S. borelli  ,  had a preference for an animal based diet 

 (Xu, Yao, et al., 65). 

 One way we did a lot of our research that has been leading up to the experiment is 

 looking at past experiments that other researchers have conducted that have similar questions and 

 variables to our experiments. One of the experiments we looked at tested how changes in 

 temperature can affect a vital part of their lives, in this case it was reproduction (Adamo). Their 

 findings were another reason that we decided to follow through with this question, because they 

 found that a change in 15 degrees celsius made an extremely significant change on the amount of 

 eggs they laid and how those eggs developed. Which relates to our topic because it seems that 

 temperature does have an affect at least in some way on a cricket. (Stahlschmidt, 553). We 

 compare this experiment to ours because they carried out an experiment about changing the 

 temperature of a crickets habitat and observing how it affects a vital part of the crickets life. 

 Another thing we can find out or pose further questions on by reading about this experiment is if 

 a higher temperature is preferable for all crickets or just the crickets in their experiment which 

 were  Gryllus texensis,  while in out experiment we  are using the  Acheta domesticus  or the 

 common house cricket. Researching for this question also showed us different ways that we can 

 affect the temperature of the crickets habitat. If we decide to lean in further into comparing our 

 results with the results from this experiment, it would be wise to be consistent with our heating 

 methods because one might heat the habitat more evenly whereas another kind could heat 
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 specific spots more than others. If this were to be the case, we would end up with unwanted 

 variables that would have to be taken into consideration when choosing a heating method. 

 Based on the information that we have gathered, examples we read through, and the steps 

 we might have to take to perform this experiment, we think that our original research question 

 can still apply. To make this experiment easier to control we will consider specifying gender and 

 age of the cricket we'd like to use. Although we have yet to decide what method of heating we 

 will use, it will be a method that is relatively inexpensive, has the ability to heat the entire 

 enclosure evenly, and does not interfere with the lifestyle of a cricket. The only thing that we will 

 change for now though is to specify that by eating habits we mean quantity of food because 

 before it might not have been as clear as we now realize it can be. We plan to perform an 

 experiment based on the question, "How does temperature affect the quantity eaten by the cricket 

 species  Acheta domesticus  ." In order to do this we  will need a set number of crickets to be placed 

 into controlled environments. When in these environments their diet will be specific and food 

 will be given to them routinely. This will remain consistent throughout the entire experiment and 

 they will all receive the same diet. The temperature of each of the enclosures will remain 

 constant as well but they will differ from enclosure to enclosure. Due to our research our 

 enclosures will be several degrees below and above 35 degrees Celsius in addition to having a 

 specific set be this temperature exactly. This experiment can be applied in real life situations to 

 benefit those who might suffer with problems with excessive house crickets. When one is aware 

 of the temperature where the house crickets are thriving, time can be set apart to take 

 preventative measures in one's home to prevent these problems. If there is no way for the  Acheta 

 domesticus  to feed, it won't survive. Therefore this  experiment can be beneficial in some way. 

 MATERIALS 
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 5 High Walled Containers 8.74cm x 25.1cm x 18.75cm 

 1 Rectangular Container 1.42 Liters or bigger 

 5 Container Lids With Holes (same dimensions as containers) 

 20 Live Adult  Acheta domesticus 

 20 x 45 cm Heating Pad 

 Animal-Based Cricket food 

 Scale (Measures in g) 

 Tap Water 

 Thermostat (Measures in Celsius) 

 Cotton Balls 

 OPERATIONAL DEFINITIONS 

 Acheta domesticus  - The scientific term for a House  Cricket. 

 Cricket food - Specifically Mazuri® Better Bug® Gut Loading Diet. This is a powder that 

 provides a mixed diet for the crickets. 

 Gryllus texensis  - A different type of cricket that  is also called the Texas field cricket. 

 PROCEDURES 

 ROUND ONE 

 1.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 20  O  Celsius as the control. 

 2.  Then we labeled the containers 1-5 to be able to tell the trials apart. 

 3.  We put 1 cricket, 1 tap water soaked cotton ball, and 2 g of cricket food in each container. 

 4.  Next we put the container lids with breathing holes on the containers and waited 24 

 hours. 
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 5.  Once 24 hours passed, we measured and recorded the new mass of cricket food left in 

 each container. 

 6.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 30  O  Celsius. 

 7.  Steps 2-5 were repeated. 

 8.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 35  O  Celsius. 

 9.  Steps 2-5 were repeated. 

 10.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 40  O  Celsius. 

 11.  Steps 2-5 were repeated. 

 12.  Next we subtracted each of the new masses from the initial mass and recorded the data. 

 13.  We then compared the weight of food eaten at the various temperatures. 

 14.  The temperature with the most food eaten is the temperature at which the  Acheta 

 domesticus  is most active in its food consumption. 

 15.  The ANOVA and Tukey HSD tests will be used to check the significance of our data. 

 ROUND TWO 

 1.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 20  O  Celsius as the control. 

 2.  Then we labeled the containers 1-5 to be able to tell the trials apart. 

 3.  We put 1 cricket, 1 tap water soaked cotton ball, and 2 g of cricket food in each container. 
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 4.  Next we put the container lids, with an increased number of breathing holes than round 

 one, on the containers and waited 48 hours. 

 5.  Once 48 hours passed, we measured and recorded the new mass of cricket food left in 

 each container. 

 6.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 30  O  Celsius. 

 7.  Steps 2-5 were repeated. 

 8.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 35  O  Celsius. 

 9.  Steps 2-5 were repeated. 

 10.  We put the five high-walled containers in the 1 rectangular container, then put the 

 rectangular container on the heating pad heated to 40  O  Celsius. 

 11.  Steps 2-5 were repeated. 

 12.  Next we subtracted each of the new masses from the initial mass and recorded the data. 

 13.  We then compared the weight of food eaten at the various temperatures. 

 14.  The temperature with the most food eaten is the temperature at which the  Acheta 

 domesticus  is most active in its food consumption. 

 15.  The ANOVA and Tukey HSD tests will be used to check the significance of our data. 

 RESULTS AND CONCLUSIONS 
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 ROUND ONE RESULTS 

 Raw 
 Experiment 
 Data 

 Enclosure 
 Temperature 
 (Celsius)  20° (control)  30°  35°  40° 

 Food Added 
 (grams)  Trial 1  0.17  0.91  0.05  0.02 

 Trial 2  0.17  0.19  0.07  0.01 

 Trial 3  1.27  2.48  0.1  0.1 

 Trial 4  0.95  1.25  0.07  0.09 

 Trial 5  0.1  0.17  0.05  0.06 

 Summary 

 Table 

 Temperature 

 (Celsius) 

 Average 

 (grams) 

 Standard 

 Deviation 

 20° (control)  + .532  .54 

 30°  + 1  0.85 

 35°  + .068  0.02 

 40°  + .056  0.04 

 Graph 
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 Effect of Temperature On Eating Habits Of The Acheta domesticus 

 ANOVA Test 
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 15 

 Tukey HSD Test 

 Pictures of Experiment 
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 ROUND ONE CONCLUSIONS 

 Our experiment happened over the course of 4 days with each day being one of four 

 temperatures being recorded. The thing that stood out the most over this course of this round of 

 experiments was that for all of the trials for each of the temperatures the food leftover was more 

 where it was expected to be less. This was an integral part of our data and so we can conclude 

 that the way that we carry out this experiment in the future will have to be tweaked quite a bit. 

 Even though the main point of our experiment relied on having those numbers, everything else 

 went quite well. 

 Our previous procedures were fairly accurate with changes made only to the initial mass 

 from 10 grams to 2 grams which will be reduced to 1 gram after this round of experiments. 

 Another thing that was changed was the way the water was given to the crickets. Instead of using 

 a shallow water dish, a cotton ball was soaked and put inside the enclosure as it takes up less 

 space and ensured the cricket would not accidentally drown. Everything else that we had written 

 in our procedures before worked well for us and we will continue to use. 

 One observation that was made when the experiment was in progress was that the food 

 being used to feed the crickets seems to be sensitive to moisture/humidity. As shown in the 

 pictures above the cricket food had a green or sometimes blue ring around it. We found that this 

 was most noticeable when the water soaked cotton ball came too close to the cricket food. 

 Hopefully in our next trials we will see less moisture meaning less of this. 

 All of our standard deviations except for the control, overlapped with our graph and this 

 means that those temperatures we changed didn't have a significant effect on the food that was 

 eaten by the crickets. Although we do expect these numbers to be off due to the fact that this 
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 meant to have less food afterwards than the initial amount even though the opposite is what 

 happened in this case. 

 This is also the case for our ANOVA and Tukey HSD Tests. All of our trials, the 

 temperature changes, were counted as insignificant on the effect of food eaten by the crickets. 

 Our p value was 0.0445 and although this was lower than lower than .05, both the ANOVA and 

 Tukey HSD deemed it as insignificant due to the trials results being significantly different from 

 each other. 

 Based on all of this we believe that our hypothesis is not supported by this data that 

 points to temperature not having an effect on cricket eating habits. 

 ROUND TWO RESULTS 

 Raw 
 Experiment 
 Data 

 Enclosure 
 Temperature 
 (Celsius)  20° (control)  30°  35°  40° 

 Food Added 
 (grams)  Trial 1  0.13  0.1  0.1  0.05 

 Trial 2  0.07  0.07  0.13  0.1 

 Trial 3  0.03  0.09  0.06  0.05 

 Trial 4  0.02  0.13  0.09  0.06 

 Trial 5  0.02  0.03  0.09  0.05 

 Summary 
 Table 

 Temperature 
 (Celcius) 

 Average 
 (grams) 

 Standard 
 Deviation 

 20° (control)  0.054  0.042 

 30°  0.084  0.033 

 35°  0.094  0.022 
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 40°  0.062  0.019 
 Graph 

 Anova Test 
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 Tukey HSD Test 
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 Pictures 
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 ROUND TWO CONCLUSIONS 

 The second round of experiments took place over the course of 8 days with each trial 

 being 1 one of the 4 temperatures. The independent variable being the temperature of the cricket 

 enclosure and the dependent variable being how much the crickets ate. Much like our first round, 

 one of the first things that we noticed was that the amounts of food were increasing instead of 

 decreasing in amount unlike they were supposed to be. We made changes such as providing more 

 air holes to help ventilate the enclosures better and extending the time period. Other than this 

 main problem, everything else went relatively smoothly. 

 The bar graph that we created based on the data we got seems to show an increase in the 

 amount of food added to what was previously left in the first 3 trials. After this, during the fourth 

 trial, it suddenly decreases. This trend was not seen in the first round of our experiment where 

 the first two trials increased and the last two decreased drastically. From the Tukey HSD test and 

 the ANOVA we can see that our trials were insignificant and the temperature changes did not 

 have an effect on the amount of food that the crickets ate. The p value that we got from the 

 ANOVA was 0.2586 which is more than 0.05. In both of our rounds of experiments we received 

 many similar results. the graph for the first experiment shows us that there was a lot of room for 

 error and we see in the ANOVA test that the changes in temperature were insignificant which is 

 paralleled with what we see in the ANOVA test for the second experiment which also showed 

 that the differences in temperature was insignificant in how much the Acheta domesticus ate. 

 Our original hypothesis was that crickets will consume the most food at temperatures 

 around 35 degrees Celsuis or higher rather than any lower. This was not supported by the data. 

 Our data doesn't show how much the crickets ate but how much the food increased. Assuming 

 that the data were correct our hypothesis was still not supported as the control temperature of 20 
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 degrees celsius was the amount that the crickets seemed to eat the most at. This applies to the 

 second round of testing. In the first round of testing the predicament remains the same, we 

 couldn't gather relevant data. If we were to rely on the data we did gather though, it would not 

 follow the same pattern as round 2 and the highest temperature of 40 degrees celsius is where the 

 crickets ate the most. The data from round 1 would support our hypothesis but round 2 would 

 not. Because of the fact that the data does not truly support or unsupport our hypothesis, we 

 choose to keep it the same due to the research we have done that proves our standpoint. 

 A number of things could have caused our data to be not exactly accurate. The first being 

 that the results that we received seemed to be greatly affected by factors that we didn't expect. 

 We can tell because of the fact that there was more food than previously left out for the crickets. 

 Another possible error is mistakes during calculations and measurements. Throughout the 

 process our measurements for how much food the crickets had before and after the 48 hour 

 period could have been off or not entirely accurate. 

 The main thing this experiment has taught us is that experiments to be carried out 

 successfully need to be in very controlled environments to not let any variables that are 

 unaccounted for affect the final results that are measured. We also think that one thing we could 

 do in future experiments is do more research as to how exactly we can take out the experiment 

 instead of just focusing on the background knowledge of what we are researching, which could 

 have been helpful in avoiding mistakes in the experiments we did take out. We can also research 

 specifically into combating the things we had problems with such as humidity. With this research 

 we think that the proper way to test our hypothesis would be to redo the experiment with our 

 gained knowledge of what we were having problems with and new ideas to solve them. 
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 IMPROVEMENTS 

 These rounds have brought lots of problems to our attention that we can now fix in order 

 to get more accurate results. The main problem being the amount of food at the end of the 24 

 hour period was more than was originally placed inside. Ways we think that we can solve this 

 problem for next time are by reducing humidity of the enclosure, changing the food type, 

 checking the food after it had been in the enclosure for any excrement the crickets might have 

 produced while in the enclosure, or even all of the above. Increasing the time period yet again 

 might help as well. Reducing the humidity of the enclosure and changing the food type go hand 

 in hand because the food that we used had the consistency of powder which can be affected by 

 the humidity caused by the combination of water and the small enclosure. Another solution 

 would be to remove anything produced by the cricket that happens to be in its food before it is 

 weighed. All of these are possible ways to solve the main problem we are currently having. 

 Another thing we could change as well is the method of hydration. Using a cotton ball 

 seems to be the best way to do this so far but using something that would create less of a chance 

 of spreading water around would be more ideal. Another thing that could be changed could be 

 keeping the initial mass consistent instead of changing it in the middle of the experiment. One 

 more thing that could be changed is the size of the enclosure the cricket is placed in. A bigger 

 enclosure would prevent problems with humidity. 

 A possible way to expand the experiment is to increase the amount of temperatures that 

 are being tested. This can either be done by making the temperatures more specific or by testing 

 a wider variety of temperatures. Another possible idea for expansion of this project could be to 

 do the same experiment but using two different types of heating methods such as a heating pad 
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 and a heating lamp. One other possible idea for changing this experiment could be to change the 

 amount of time the crickets are stored with the food. This time period could be longer or based 

 around their known eating and sleeping habits to see the effect or effects it would have. 
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