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Abstract 

   We observed that after a rain, the ants change its route of food searching. We believed that 

besides the presence of food, there should be other factors affecting the route of ants. In this study, 

we aim to summarize the factors affecting ants’ food searching behavior, namely the presence of 

antenna, taste, food substances, food size, and the presence of mates. At the same time, we aim to 

find out if the social factors, namely the presence of mates and home, will modulate the relationship 

between each abovementioned factor and their food searching behavior. We placed the food in the 

garden with changing of each factor each time and caught the ants in the school garden and placed 

them on a plate in the laboratory in order to compare the social factors. The results showed that ants 

need antenna to search for food and they prefer sweet taste, carbohydrate and large food size in the 

presence of mates. Social factors such as presence of mates and possession of home do not 

modulate the ants’ preference for taste and food substance but affect the preference for food size. 
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Introduction 

   One day we observed that there were numerous ants covering a piece of melon and they walked 

one by one forming a route nearby. On the next day, we went to the garden again after a rain. We 

observed that the piece of melon became smaller but we could not see any ants on it. So we were 

curious that besides the presence of food, are there any other factors affecting the route of ants?  

   In this investigation about the ants’ eating habit, we can know the relationship among ants, 

human and environment. 

   There may be something such as spicy food that ants would be afraid of and we can make use of 

this to expel ants in our home. On the other hand, if we know what food that ants like, people can be 

more aware of the cleaning problem and then we can avoid those foods which attract ants. 

   The previous reports of this competition mentioned that ants prefer glucose solution and find 

food by random touching with antennae. However, we believed that there should be more factors 

affecting ants’ preference. In the current study, we aim to 1) summarize the factors affecting ants’ 

food searching behavior, namely the presence of antenna, taste, food substances, food size, and the 

presence of mates. At the same time, food size may affect the food preference of the ants. We also 

aim to find out the effect of interaction between food substances and food size on ants’ preference. 

   Furthermore, there should not be only one factor present in the living environment. We learnt 

that ants is a kind of social animals and they build home and live together usually underground 

(Maeterlinck, 2003). In this study, we also aim to 2) find out if the social factors, namely the 

presence of mates and home, will modulate the relationship between each abovementioned factor 

and their food searching behavior. 

 

 

Materials and Methods 

A. Field visit 

We went to school garden several times and performed our experiments mainly on 22/4/2013, 

6/5/2013 and 10/5/2013. 

-Record of field visits 

Date Time Air 

temperature 

Relative 

humidity 

Bright 

sunshine 

duration  

Wind Speed 

22/4/2013 04:00pm 23.9℃ 

 

83% 4.3 hrs 19km/hr 

6/5/2013 04:00pm 25.0℃ 82% 4.8 hrs 18km/h 

10/5/2013 04:00pm 25.7℃ 83% 4.9 hrs 18km/hr 

Table 1.1 showing the details of field visits 

At first, we hoped to use the speed of ant searching different kinds of food as the measurement of 

ants’ food searching behavior. However, when we placed the ant on a plate in the laboratory, it 

became very panic and ran around to escape. It even was not attracted nor stopped by any food.  
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Therefore, we tried to place the food in the garden instead. Besides, when we placed them on the 

plate, we waited for around half an hour until it calmed down and started to search the food. As it 

did not walk towards the food directly, we changed to measure the number of ants stayed on the 

food after 1 hour. 

 

B. Materials 

Camponotus anningensis (simply called ants below)  

3 bottles 

1 plate 

1 pair of forceps 

1 pair of scissors 

1 tissue paper 

1 pack of biscuit 

 

1 bread 

1 butter 

1 pack of sugar 

3 tablespoons of spicy sauce 

1 tablespoon of milk powder 

3 pieces of Frutips 能得利 

10mL vinegar 

10mL soya sauce 

Table 1.2 showing the required materials 

 

C. Procedures 

The experiments were divided into three parts: 

(1) To find out the factors affecting the ants’ food searching behavior, namely: 

A) antenna, B) taste, C) food substances, D) food size, E) mates, and F) interaction between 

food substances and food size 

(2) To find out the modulation effect of the possession of home 

(3) To find out the modulation effect of the presence of mates 

 

(1). Factors affecting the ants' food searching behavior 

Experiment 1A: To test whether the antennae of ants affect its successful food search 

1. Catch ants in garden and place them in a bottle. (Fig 1.1) 

2. Place two ants and a piece of biscuit on a plate with a distance of 5cm. 

3. Cut the antenna of one of the ants. (Fig 1.2) 

4. After 15 minutes, observe whether a successful food search can be made. 

5. Repeat steps 2-4 for three times. 

Fig 1.1 shows the ants being kept in bottles  
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Fig 1.2 shows the process of cutting the antennae of an ant 

 

Experiment 1B: To test for the preference of ants on different tastes of food  

1. Prepare sugar solution by dissolving sugar with distilled water, and sour solution by dissolving 

sour powder with distilled water. 

2. Place four different tastes of food on a paper which is then placed in the garden randomly. 

(Sweet: sugar solution, sour: vinegar, salty: soya sauce, spicy: spicy sauce). (Fig 1.3) 

3. After 1 hour, count the number of ants in different regions of taste. 

4. Repeat steps 1-3 on three different days. 

Fig 1.3 shows the set-up of experiment 1B. 

 

Experiment 1C: To test for the preference of ants on different food substances 

1. Place four different food substances on a paper which is then placed in the garden randomly. 

 (Carbohydrates: biscuit and breads, fats: butter, proteins: milk powder). (Fig 1.4) 

2. After 1 hour, count the number of ants in different regions of food substances. 

3. Repeat steps 1-2 on three different days. 
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Fig 1.4 shows the set-up of experiment 1C. 

 

Experiment 1D: To test for the preference of ants on different food size 

(*As we knew from experiment 1C, ants preferred carbohydrates the most and therefore we used 

biscuit or bread for experiment 1D, 1E and 1F) 

1. Break down the biscuit into smaller pieces. 

2. Crush some of the smaller biscuits into powder form. 

3. Place the biscuit and powder form of biscuit on a piece of tissue paper. (Fig 1.5) 

4. After 1 hour, count the number of ants in different regions. 

5. Repeat steps 1-4 on three different days. 

Fig 1.5 shows the set-up of experiment 1D 

Experiment 1E: To compare the food searching behavior of ants with or without mates 

1. Catch four ants in garden and place them in a bottle. 

2. Place an ant and bread on a plate with a distance of 5cm. 

3. After the ant searched the food successfully, force the ant away gently from the food and place 

other ants on the same plate 

4. Observe whether others would follow their mates. 

 

Experiment 1F: To study the effect of interaction between food size and kind of food on ants' 

food search 

1. Place a piece of complete Frutips(能得利) and some sugar on the two corners of a plate. 

2. After 1 hour, count the number of ants in different regions. 

3. Repeat steps 1-2 on three different days. 

4. Compare the result with experiment 1D. 
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(2). Modulation effect of the possession of home  

Experiment 2A: To study whether possession of home will affect the ants' preference for food 

taste.  

1. Catch an ant from the school garden into a bottle for three hours. 

2. Prepare the same set-up as experiment 1B on a plate in the laboratory. (Fig 2.1) 

3. Release the ant to the same plate. 

4. Observe the preference of the ant 

5. Repeat experiment 1B in the school garden. 

Fig 2.1 shows the set-up of experiment 2A. 

 

Experiment 2B: To study whether possession of home will affect the ants' preference for food 

substances 

1. Catch an ant from the school garden into a bottle for three hours. 

2. Prepare the same set-up as experiment 1C (except without bread as this represents the same kind 

of carbohydrate as biscuit) on a plate in the laboratory. (Fig 2.2) 

3. Release the ant to the same plate. 

4. Observe the preference of the ant 

5. Repeat experiment 1C in the school garden. 

Fig 2.2 shows the set-up of experiment 2B 
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Experiment 2C: To study whether possession of home will affect the ants' preference of 

different food size 

1. Catch an ant from the school garden into a bottle for three hours. 

2. Prepare the same set-up as experiment 1D on a plate in the laboratory. 

3. Release the ant to the same plate. 

4. Observe the preference of the ant 

5. Repeat experiment 1D in the school garden. 

 

 

(3). Modulation effect of the presence of mates 

Experiment 3A: To study whether presence of mates will affect the ants' preference for food 

taste 

Experiment 3B: To study whether presence of mates will affect the ants' preference for food 

substances 

Experiment 3C: To study whether presence of mates will affect the ants' preference of 

different food size 

1. Catch some ants from the school garden into a bottle for three hours. 

2. Prepare the same set-up as experiment 1B, 1C and 1D respectively on a plate in the laboratory. 

3. Release one ant to each plate. 

4. After the ant searched the food successfully, force the ant away gently from the food and place 

other ants on the same plate. 

5. Observe whether others would follow their mates and their preference. 

6. Repeat experiment 1B (compare with experiment 3A), 1C (compare with experiment 3B) and 1D 

(compare with experiment 3C) with each of the ant respectively. 

 

 

4. Results 

(1). Factors affecting the ants' food searching 

      Experiment 1A) Antenna 觸角觸角觸角觸角 

Hypothesis: Antenna is necessary for the successful food search of ant. 

 With antennae Without antennae 

Successful food 

search 
.� � 

 

  

Table 2.1 & Fig 3.1 & Fig 3.2 show the result of ants' food search with and without antennae 
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Result: Ant with antenna could successfully reach the food while the ant without antenna lost the 

direction and even walk away from its food. Therefore, the result supported the hypothesis ‘antenna 

is necessary for the successful food search of ant’. 

 

 

Experiment 1B) Taste of food 

Hypothesis: Ants favor food on sweet taste. 

 Average 

number of ants 

Sweet (sugar solution) 9.67 

Sour (sour solution) 0.33 

Spicy (spicy sauce) 0 

Salty (soya sauce) 0 

 

 

Table 2.2 & Fig 3.3 show the average number of ants on the food in different taste 

Result: More ants preferred to stay in the sugar solution rather than sour solution, spicy sauce and 

soya sauce. This shows that ants favor on sweet taste more. Our hypothesis is supported. 

 

 

  Experiment 1C) Food substance 

Hypothesis: Ants favour on carbohydrate food, which serves as an energy source. 

 Carbohydrates (biscuit) Fat (butter) Proteins (milk powder) Carbohydrates (bread) 

Average number of ants  9.67 0.00 0.00 5.33 

Table 2.3 showing the average number of ants on each kind of food substance after 1 hour 
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Fig 3.4: Result of food substance in the garden before and after 1 hour. 

 

 

Result: After an hour, the ants carried the biscuit (carbohydrate) away from where we originally put. 

This shows that ants would prefer a carbohydrate food rather than fat and proteins and they would 

move their targeted food to the place where they were familiar with. Our hypothesis is supported. 

 

 

Experiment 1D) Food size 

Hypothesis: Ants favor smaller piece of food than the larger one as it is lighter in weight to carry  

 Larger piece of biscuit Smaller piece of biscuit 

Average umber of ants 8.00 0.00 
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Table 2.4 shows the average number of ants on different size of biscuit 

Fig 3.5: An ant carrying a larger piece of biscuit 

 

Result: The ant preferred larger piece of biscuit than the smaller one. It could carry food which is 

heavier than itself. This does not satisfy our hypothesis. 

       

Experiment 1E) Presence of mates 

Hypothesis: Ant would call its mates when there is a targeted food. 

Fig 3.6: Process of ants moving to their targeted bread. 
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Result: Once an ant targets on a piece of bread, the other ants follow. They would come to the same 

piece of bread to feed on. This shows that ants would call their mates if there is a targeted food. 

 

Experiment 1F) Interaction between ants' preference for food size and food substance 

Hypothesis: Kind of food does not affect the ants' preference for food size 

 Frutips (能得利) Smaller Sugar 

Average number of ants 6.33 1.67 

 

  

Table 2.5 & Fig 3.7 & Fig 3.8 show the ants preference of sugar in different sizes. 

 

Based on the results of experiment 1D and 1F, we can use a graph (Graph 1.1) to show the 

interaction between ants' preference for food size and food substance. 

 

 

Result: Increase in food size enhances the ants' preference for food substance. The enhancing effect 

is more significant in biscuit (representing starch) more than sugar. The effect of food size 

outweighs the effect of kind of food. 

 

The preference of ants in descending order is:  

Large starch > Large sugar > Small sugar > Small starch 
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Factors Preference 

Antenna Presence 

Taste Sweet 

Food substances Carbohydrates 

Food size Larger 

Mates Presence 

Food size x kind of food Large starch > Large sugar > Small sugar > 

Small starch 

Table 2.6 showing the summary of result showing the factors favouring ants’ food search behavior. 

 

(2). Modulation effect of possession of home on ants’ food preference  

Experiment 2A) Food taste 

Hypothesis: The possession of home will not affect ants' preference for food taste. 

Fig 4.1 shows the ant prefer sweet taste rather than sour, salty and spicy 

 

 

Based on the results of experiment 1B and 2A, we can use a graph (Graph 1.2) to show the 

interaction between ants' preference for food taste and possession of home. 
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Result: Ants' preference for food taste remained the same - that is sweet (sugar), with and without 

home. This satisfies our hypothesis ‘possession of home will not affect the ants' preference of food 

taste’. 

 

 

Experiment 2B) food substances 

Hypothesis: The possession of home will not affect ants' preference for food substances. 

Fig 4.2 shows that the ant prefer carbohydrates (biscuit) rather that other food substances 

 

Based on the results of experiment 1C and 2B, we can use a graph (Graph 1.3) to show the 

interaction between ants' preference for food substance and possession of home. 
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Result: Ants' preference for food substance remain the same - that is carbohydrates (biscuit), with 

and without home. This satisfies our hypothesis ‘possession of home will not affect the ants' 

preference of food substance’. 

 

 

Experiment 2C: Food size 

Hypothesis: The possession of home will not affect ants' preference for food size. 

Fig 4.3 shows an ant prefer crushed pieces of biscuit rather than the larger one 

 

Based on the results of experiment 1D and 2C, we can use a graph (Graph 1.4) to show the 

interaction between ants' preference for food size and possession of home. 
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Result: The lack of possession of home reverses ants' preference for different food size. Ants with 

home preferred larger biscuit while those without home preferred smaller biscuit. This does not 

satisfy our hypothesis. 

 

(3). Modulation effect of presence of mates on ants’ food preference 

Experiment 3A: Food taste  

Hypothesis: Presence of mates will not affect the ants' preference for food taste. 

 

Fig 4.4 shows the process of ants to choose a food taste with mates 



17 

 

 

Based on the results, we can use a graph (Graph 1.5) to show the interaction between ants' 

preference for food taste and presence of mates. 

 

Result: The absence of mates reduces the food searching behavior of ants but it does not affect ants' 

preference for food taste. This satisfies our hypothesis. 

 

Experiment 3B) food substance 

Hypothesis: Presence of mates will not affect the ants' preference for food substance. 

 

Fig 4.5 shows the process of ants to choose a food substance with mates 

 

Based on the results, we can use a graph (Graph 1.6) to show the interaction between ants' 

preference for food substance and presence of mates. 
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Result: The absence of mates reduces the food searching behavior of ants but it does not affect ants' 

preference for food substance. This satisfies our hypothesis. 

 

Experiment 3C: Food size 

Hypothesis: Presence of mates will not affect the ants' preference for food size. 

Based on the results, we can use a graph (Graph 1.7) to show the interaction between ants' 

preference for food size and presence of mates. 

Result: The absence of mates also reverses ants' preference for different food size. Ants with mates 

preferred larger biscuit while the one ant without mates preferred smaller biscuit. This does not 

satisfy our hypothesis. 

Factors Possession of home Presence of mates 

Taste No change No change 

Food substance No change No change 

Food size Ants with home preferred larger 

biscuit than those without home 

Ants with mates preferred larger 

biscuit than those without mates 

Table 3.1 showing the summary of result showing the modulation effect of possession of home and 

presence of mates on food preference of ants 
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5. Discussion 

  From experiment 1A, only ants with antenna could successfully find food they need but if there 

were absence of antenna, ants could not find food and even lost their direction. This shows that 

antenna is necessary for food searching. 

  Ants are keen on sweet-tasting food. Most of the ants chose to approach sugar solution, rather 

than the sour, spicy and salty food. This shows ants favor sweet taste and avoid those strong-

smelling foods such as spicy sauce and soya sauce. We may use such strong-smelling food to expel 

the ants. 

  In experiment 1C, surprisingly we found that ants will carry the food to a more favorable place 

before eating it. They are powerful and can carry the food to a long distance. Besides, they prefer 

carbohydrates food rather than fats and protein. Most likely they use carbohydrates as main energy 

source by respiration. Perhaps biscuit is more spiced than bread so ant would choose biscuits. 

  In addition, we knew that ant would call its mates after they found their targeted food.  

  Moreover, an interesting pattern was found while studying the interaction between food size and 

food substances. The preference of ants in descending order is: Large starch > Large sugar > Small 

sugar > Small starch. The effect of food size is more significant than the effect of kind of food as 

they also preferred larger food for both substances. The effect of increasing food size was more 

significant in starch than that of sugar. 

 

  According to the results of the experiment showing modulating effect, we found that presence of 

mates and possession of home did not affect the ants’ preference for taste and food substance. 

Surprisingly, we found that presence of mates and possession of home would reverse the ants’ 

preference on food size. Those without mates or home prefer smaller food while those with mates 

or home prefer larger food. This might be due to the fact that ant is a kind of social animals 

(Maeterlinck, 2003). When they sense the presence of others, they could cooperate with each other 

and be able to move larger pieces of food to their home for storage. It is the nature of ants to work 

with each other and collect food back to their home. Without mates and home, the preference of 

ants may change as they may only need to feed themselves for survival with smaller piece of food. 

 

Limitation and improvement  

1. As the food searching process of the ants is in a random manner, the random error of this 

experiment might be quite large due to small sample size (only 8-15 ants) and too few trials. It was 

assumed that the degree of food preference of an ant is proportional to the number of ants staying  

on the food. However, the chance of the ants contacting with the food may be the most significant 

factor, not the kind of food itself. As many days were raining during the week carrying out the 

experiment, we could not catch enough ants and the same group of ants might be too tired to 

perform so many experiments. It was suggested that more ants should be recruited and more trials 

should be performed.  

2. The behavior of ants might be affected by what they ate before. The ants may change food 

searching behavior if they have eaten enough and could not find a place to store the food. It was 

suggested to apply fasting to the ants isolated for several hours before the start of each experiment.  

3. We only used the number of ants staying on the food as the only measurement of degree of food 

preference. As the food preference could be shown in more dimensions such as the amount of food 

left after 3 days, the frequency of ants climbing on the food, the speed of ants moving to the food 

etc., it was suggested to use more types of measurement.  
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4. It was difficult to unify the type of ants collected as the gender and position (worker, queen etc.) 

of the ants may affect their behavior. Moreover, we mainly used a single type of ants, C. 

anningensis, in our experiment and this cannot represent all the ants’ species in nature. The result 

can become more reliable and representative when we get a large number of ants of different kinds 

for the experiment with random assignment and repeat the experiment for several times.  

5. We only used one kind of food to represent the taste or food substances. For example, we used 

one brand of table sugar to represent the sweet taste. This may not be so representative because only 

one type of table sugar cannot represent all sugary foods and there may be some food additives 

which were not expected in our experiment.  

6. The food substances chosen to test the carbohydrates, protein and fats may not be pure in content 

and some may mixed with other ingredients. So it was suggested to use the pure chemicals e.g. 

starch solution of the food substances accordingly.  

7. It was difficult to control the surface area of the food substances which may affect the contact of 

the ants as we only control the weight of the food substances.  

 

Suggested further research  

1. In this experiment, we knew that food size affected the food preference of ants. It was suggested 

that further investigation on different concentration or density of food which may also affect their 

food preference.  

2. We found that raining made ants disappear from scene. Weather may affect ants’ food searching 

behavior. It was suggested to have further study on the effect of more abiotic factors such as 

temperature, humidity and light intensity etc. on their behavior.  

3. We found that the ants showed more positive food searching behavior in the presence of mates 

but the mechanism behind was not yet investigated. It was suggested to isolate more specific factors 

which affect their behavior in further study.  

 

6. Conclusion  

1. Ants need antenna to search for food and they prefer sweet taste, carbohydrate and large food size 

in the presence of mates.  

2. The preference of ants with different kind of food with different size in descending order is: 

Large starch > Large sugar > Small sugar > Small starch.  

3. Social factors such as presence of mates and possession of home do not affect the ants’ 

preference for taste and food substance.  

4. Social factors such as presence of mates and possession of home would change the ants’ 

preference on food size. The ants with mates or home prefer larger food.  
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