
Navigational diets: How different diets affect ant navigation

Research Question-

How do different diets affect a  
Lasius niger Garden Ants’ 

Navigational Abilities?

Interpretation and Conclusions-
After two weeks on the diets, there 

were significant differences between 
the times (p-value=.0128), with the 

ants eating a plant based diet 
completing the maze on average 

faster than those on the meat based 
diets

Methodology-
● Two groups of 5 Lasius niger Garden 

Ants are put on different diets and 
tested after 1 and 2 weeks

● Ants are timed through a small maze, 
with the average taken from each 

group

Trial 1 of 2



Background Information

● As scavengers, most 
ant species will often 
consume whatever 
they find

● Usually, this consists 
of different plants, 
seeds, funguses or 
whatever else they 
can find in nature

● But ants have also 
been found eating the 
remains of dead 
animals and even 
other ants from other 
colonies

● As ants navigate their 
habitat, they secrete a 
liquid which is used by 
them and other ants to 
navigate 

● Using this, ants are able to 
create large “highways” 
which they use to travel 
around looking for food.

● But when in unfamiliar 
environments, ants have 
been found to follow 
similar patterns and routes 
as the ones they use in 
their native habitat. 

In captivity, ants can 
only last around 30 days 
without a colony 



Why I chose this project

- I chose this topic and experiment 
because as a high school athlete, I am 
trying to eat and exercise in ways that 
will allow me to perform at my best.

- I decided on ants because I have done 
small experiments on my own in the 
past where I fed ants different foods like 
candy, junk food etc. 

- I found their ability to find, eat, and 
transport food very interesting and I 
wanted to really explore and see why 
and how they do what they do. 



Research done on the topic

Hokkaido University. "Diet or 

regular? Decoding behavioral 

variation in ant clones." 

- This source explores how 

ant tastes and preferences 

to different food 

sources/types differ from 

one ant clone to another, 

which should not be the 

case since ants reproduce 

asexually. Meaning each 

new clone has the same 

genes as the one(s) before 

it.

Schwarz S, Wystrach A, Cheng K. 

“Ants’ navigation in an unfamiliar 

environment is influenced by 

their experience of a familiar 

route.”

- This source studied how 

ants navigate through new, 

unfamiliar environments by 

using experience and 

memory from a 

past/familiar environment.

Reznikova Z. “Ants’ Personality 

and Its Dependence on Foraging 

Styles: Research Perspectives. ”

 

- This source explores how 

different insect 

personalities (specifically in 

ants) affects how they 

gather and transport food.



Research Question:

How do different diets 
affect a Lasius niger 

Garden Ants’ 
Navigational Abilities?



Hypothesis and Variables

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)



Project Materials

● 26 Lasius niger black garden ants

● 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

● 2 plastic cups

● 5 toothpicks 



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 began 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 began the control trial.

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 



The Experiment

● For my experiment, I designed a small maze using cardboard, hot glue, and some Duct tape. To 

cover the top of the maze, I jumped between a thin glass plane and a thicker plastic sheet.

● After the ants had been on their designated diet for

the allotted time period, I had each ant individually 

attempt to complete the maze.

● After timing each ant, I took the overall average of the

group (all ants on that diet). After doing the same for

the ants on the other diet, I then compared the times

and tested to see if there was any significant 

difference between the two groups’ averages



First Round- Meat vs Plant based diets for 2 weeks

Summary Tukey HSD results:

Summary ANOVA Results:

Summary results:

Round 1 results graph:



Second Round- Meat vs Plant based diets for 1 week

Summary Tukey HSD results:

Summary ANOVA Results:

Summary results:

Round 2 results graph:



Pictures taken from Experiment 



Conclusions

● After two weeks, diets cause 
noticeable difference in times, 
meaning that there is a correlation 
between different diets and 
navigational abilities

● After only one week however, there 
was no correlation between the diets

● Meaning something happens between 
week one and two that causes a 
change to occur to the ants 
(specifically, the ones on a plant based 
diet)



Final Thoughts

● Overall, I think my experiment went very 
well

● Minimal mistakes were made and no 
problems occurred that could have 
invalidated my results

● Although, if I were to do this again, I 
would try to have a better quality maze, 
as first few maze test runs had places for 
the ants to escape, which I fixed with 
cardboard

● For a future experiment, I would love to 
delve deeper into what exactly causes the 
time differences between week one and 
two
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