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Abstract 
 Praying mantis are commonly known for their aggressive behavior, especially the 
practice of sexual cannibalism by the females of the species. In this study four experiments were 
conducted to test the hypothesis that female praying mantis would display aggressive behaviors 
if placed in an environment with a male present with hunger being the conditional. The 
experiments were as follows; Hungry female vs hungry male with no food present. Hungry 
female vs hungry male with food present. Fed female vs fed male with no food present. Fed 
female vs fed male with food present.  
 Several aggressive behaviors were recorded and counted to quantitate the findings. The 
greatest number of aggressive behaviors occur with the presence of food. With more occurrences 
when the females have been starved.  
 Introduction 

Female choice is a behavior seen in many species of animals and is an important concept 
to understanding female aggression within female praying mantis. Males can fight over females 
as much as they want but in the end it's the female who almost always will be the one who 
chooses the fittest male. Females will want to choose the best mate in order to increase her own 
fitness and she may choose based on many categories. The size of a male, color, sperm quality, 
the nuptial gifts they choose to give the female. A male may have one or all of these qualities in 
order to increase their chance of mating with a female, (Lewis, 2018). Another extreme form of 
female choice that is sometimes displayed is that of sexual cannibalism. Cannibalism in animal 
species is generally uncommon unless specific nutrients cannot be gained otherwise.  
Cannibalism can also be displayed in species that have overcrowded populations as a way to 
keep numbers steady. Consuming another member of the same or similar species is a good way 
of getting necessary nutrients and cutting down on future competition. Often, mothers will 
consume their young if they are born dead or too weak. This happens when the mother is under 
stress and needs to recover some nutrients after childbirth to be able to protect their other 
offspring. Differentiating between the need for females to cannibalize and an act of aggression 
will be important in this study. 

 Some of the most sexually cannibalistic animals are arachnids and scorpions and within 
these two groups, sexual cannibalism takes many forms regarding roles, behaviors, and benefits 
of each sex. In the fishing spider, females decision to cannibalize a male showing courtship 
depends on the males value as a meal, rather then his value as a mate. (Henriksson, 1997).  
  Praying mantis sexual cannibalism is not as frequent as one might think only occurring 
about 13-28% of all mating events in nature (Barry, Brown, 2016). So more times than not the 
male praying mantis comes out of the mating alive and can continue on finding another female to 
mate with. For those males that do get eaten during intercourse, it’s usually by choice of the 
female however, the male also benefits from this behavior even though he loses his life and other 
chances to mate later on. When the female begins to consume the head of the male, the sperm 
transfer actually increase the amount of sperm given and shortens the length of time for the 
mating (Barry, Holwell, al, 2008). The now dead body of the male can also supply the female 



with up to 60% of her dietary needs during the mating season. Which in turn helps the fertilized 
eggs to more likely make it to birth ensuring the males offspring make it. This sexual 
cannibalism behavior seen by the females now raises the question does the levels of aggression 
of the female at the time of the mating determine if this behavior occurs?   
Mantids are known for their aggressive behavior towards the same species, prey and predators 
alike. Praying Mantis are some of the top predator insects, preying on many sizes and species of 
insect and arthropods and even some larger vertebrates should the occasion arise. (Prete, Komito, 
2011, pg.887). When at rest, praying mantis will hold their front two forelegs up in a praying like 
position. When attacking prey or other mantids, they use their forelegs to grab onto and subdue 
them. Each foreleg of the praying mantis has overlapping spines that grip into the prey, so then 
the mantid is able to hold long enough to bite through its neck, paralyzing it. Once paralyzed the 
praying mantis will slowly eat the prey from the head down (Pests.org).  

The objective for this experiment will be to observe female mantis in the presence of both 
of another male praying mantis and a cricket. We want to see whether or not hunger or being fed 
has any influence on what behaviors are displayed in praying mantis. We hypothesize that when 
hungry, females will display more aggressive behaviors towards the male praying mantis when 
there is a food source present. Our prediction is that when the female is presented with food 
when she is in the same arena as the male, she will show more aggressive behaviors towards the 
male then she would if there wa no food present.  
 
Methods 
 
Study Species 

The species of Praying mantis that will be used in this experiment is known commonly as 
the “Giant Asian Praying Mantis”, also known as Hierodula Membranacea. As the name 
suggests this Praying mantis originated in Asia and can commonly be found in any grassy 
environments where the climate is hot and humid. Like most other species of praying mantis they 
will eat any insect, praying mantis or vertebrates of any size, that come into their sight. This 
species is considered one of the most aggressive towards each other and other organisms, making 
them a good specimen to study aggression. Giant Asian Mantis can be multiple colors such as 
brown, yellow, beige, and even a pink like color, however green is the most common color seen. 
Females tend to be around three to five inches when fully grown and males around 3 inches 
(Linda, 2018). 

We purchased twelve Giant Asian praying mantis through PanTerra Pets, six male and 
six female. Most of them were in the adult stages of life, but two seemed to still be in the 
juvenile stage. Their length ranged from 4 inches to 5.5 inches. Their coloration was similar with 
varying colors of green, except for one individual that was a tan color. This species of praying 
mantis does not have wings, and one of the individual was missing a leg from an unknown cause. 
  
  



Housing and Care 
  To avoid cannibalism, each mantis was placed in individual in both large containers 
(11x7) and smaller containers (7x7). In each container was equipped with soil, a couple of 
leaves, a stick, and a piece of square mesh. The size of the container was not a treatment in the 
experiment and was not done intentionally; this was just the materials we had on hand in the lab. 
Each container was labeled subjects 1-12 and distinguishing if the praying mantis was either 
male (M) or female (F) written on the top.  Each cage was misted with water each day. The 
containers were stored in the greenhouse to maintain a constant temp of 65-70 degrees F with a 
green sunshade to keep the containers from overheating. 
  
The praying mantis were hand fed live crickets acquired from a local pet store and fruit flies 
cultured from the lab every one to four days. Depending upon which treatment we were 
conducting, the amount they were fed differed. We kept track of which subjects were fed using a 
feeding chart that we maintained throughout the study. 
  
 
Experiment Container 
  We executed our experiments in a 14x12 inch container with just soil on the bottom. 
There was no separation between mantis when two were put in the container for observation.   
Experimental Design 
 
Experimental Design 
  The	first	experiment	that	was	conducted	was	fed	vs.	fed	in	which	each	female	was	
randomly	assigned	a	male.	There	was	six	trials	with	two	praying	mantis	in	each	trial,	
running	through	all	of	the	subjects.	Both	the	males	and	females	were	fed	the	day	before	the	
experiment,	to	ensure	that	they	had	eaten	all	of	their	meal.	Either	the	male	or	female	was	
put	in	first	and	then	the	other.	We	set	them	each	on	opposite	ends	of	the	container	facing	
each	other.		We	then	observed	their	behaviors	both	individually	and	behavior	towards	each	
other	for	two	minutes.	The	behaviors	were	recorded	in	our	lab	notebooks	and	then	used	
for	data	analysis	later	in	the	experiment.	After	the	two	minutes	they	were	then	separated	
and	put	in	their	individual	containers.	This	experiment	was	conducted	to	see	how	the	
praying	mantis	behave	towards	each	other	when	they	are	well	nourished	and	taken	care	of.	
	
  

The second experiment was conducted in the same experimental arena. The same male 
and female pairing was used for this experiment. This experiment was hunger vs. hunger, in 
which both male and female was starved for four days. They were placed in the container the 
same, and the observations lasted for 2 minutes each. The praying mantis were then fed right 
after the experiment to ensure that they would stay alive for future experiments. This experiment 
was only used for our personal observations, and the data only supports when the male is fed. 



 
The third experiment was hunger vs. hunger but this time there was a cricket added into 

the arena. The cricket was added to test our prediction that the female praying mantis will show 
more aggressive behaviors to the males when the food source was added. The male and female 
groups were the same as previous treatments and they were both placed one on different sides 
facing each other. The cricket was then dropped in the middle of the arena. We extended the 
observation period from two minutes to three minutes. This gave them more of an opportunity to 
recognize the food and each other.  The cricket was eaten five out of the six trials by either the 
male or female. The trial with the cricket left uneaten, both mantis were taken out separately and 
then the cricket was taken out. 
  

The fourth and last experiment was fed vs. fed with a cricket present. Similarly to 
experiment one, the praying mantis were fed the day before observation. This experiment was set 
up like experiment three. The same three-minute observation was conducted and the same 
female/male pairing was used. The cricket was not eaten in every trial, so it was removed after 
the praying mantis was removed. 
  
  
 
 
 
 
 
 
 
Statistical analysis 

 



Figure 1. All the total aggressive behaviors were compiled in one graph with each bar 
representing a trial run. Through Chi-Square Statistical Analysis the P value= .509 and 

Statistical value= .436.  
Results 

For each treatment the same seven aggressive behaviors were observed, these behaviors 
in no specific order were, rocking, grooming, ambush hunting, arms raised, raised abdomen, 
striking and lastly, attacking.  
 
Experiment 1 
Our first experiment was both male and female having been fed and no food source, 
cricket, was present. The trial was to last 3 minutes total and after the time both praying mantis 
were removed. In total, 13 aggressive behaviors were displayed throughout the entire 6 trials. 
Five female praying mantis showed Rocking behavior, 4 displays of grooming were observed, 2 
females had Arms up, 1 female raised their rear and only 1 female attacked during this treatment.  
  
Experiment 2 
For the second treatment the male and female were both starved and food was not present 
in the experimental tank. Again, the test lasted for 3 minutes and females were observed to see if 
they displayed any of the seven aggressive behaviors. Four displays of Rocking behavior were 
shown, 3 Grooming females, 3 females were Ambush Hunting. Two females had their Arms and 
Striking, 1 female had a Raised Rear and lastly, only 1 female Attacked. All the aggressive 
behaviors throughout this treatment totaled to 16 observed behaviors. 
  
Experiment 3 
The third treatment still had both the female and male hungry but this time in the tank 
was a live cricket and what the praying mantis have been eating for the experiment. Only one 
female Rocked, 2 showed Ambush Hunting, 3 females had their Arms Raised, Rear Raised and 
striked at the cricket. Lastly, only 2 females attacked the male in the tank with them. Only one 
female is trial 5 caught the cricket and for the rest of the trials the male was the one to catch the 
food. The number of aggressive behaviors observed was 14. 
  
Experiment 4 
For the final treatment we had both the female and male praying mantis fed but with the 
live cricket present with them as well. The duration of each being 3 minutes. This treatment had 
the most aggressive behaviors displayed, totaling 24 altogether. Four displays of rocking was 
seen, 5 female praying mantis showed Ambush Hunting, all 6 had their Arms Raised and one 
female had their Rear Raised. Seven total displays of striking were seen and 4 out of the 6 trials 
had the female catching the live cricket and only 2 males caught them.   
 

 



 
Discussion 
 
This study examined seven different aggressive behaviors within four different treatments. The 
four treatments for this study included: Hunger vs. Hunger, Fed vs. Fed, Hunger vs. Hunger with 
food present and Fed vs. Fed with food present. Our results indicates that female praying mantis 
will display more aggressive behaviors towards males when they are starved and when there is 
food present. While the data suggests that there was more aggressive behaviors shown in this 
trial then the others, the results were not statistically significant with a p-value of .509 and a 
statistical value of .436.  This means that there is only a 50% chance that aggressive behavior 
relates to hunger level.   
 When the Fed vs. Fed with no food present trial was conducted, the females displayed the 
least amount of aggressive behaviors toward males.  Rocking was the behavior that was 
displayed the most during this trial, which is a very common for females to display. When the 
hunger vs. hunger trial was conducted, we noticed an increase from 13 aggressive behaviors in 
fed trial and 16 in this starved trial. Again rocking was one of the behaviors displayed the most, 
but ambush hunting was another behavior also commonly displayed in this trial. We observed in 
the third trial (fed vs. fed with food present) that they displayed 14 aggressive behaviors with 
arms up, raised rear, and striking being tied as the mist displayed behaviors. This was interesting 
because rocking was not displayed as much when there was food. We believe the behaviors 
changed because there was actually something to strike and hunt, instead of the female just being 
aggressive to the male with no purpose.  
 Our results were similar to the study done (Prokop, Pavol 2016) with respect that when 
presented with a male and a food source that the female would show more aggression to the food 
source. Also similarly to the paper, the results were not statistically significant. In the study 
published in the Journal of Ethology, it explains that there is a possibility of the females 
recognizing the males during the observations, but were less likely to attack them so they would 
not jeopardize the chance of reproduction. We did not find this to be true in our study because 
when presented with a male and a food source the female was more aggressive to the male then 
the actual cricket.  
 We hypothesized that when hungry, females will display more aggressive behaviors 
towards the male praying mantis when there is a food source present. We can conclude that our 
results cannot support our hypothesis because the data was not statistically significant, but we 
did see an increase of 10 individual aggressive behaviors when the female was hungry with food 
present then when the female was fed with food present.  
 If we had run more trials and collected more data I believe that we would see more 
significance in our data. Some sources of error in this experiment could of been not observing all 
the behaviors the praying mantis displayed,  and the trials being to short, therefore giving the 
praying mantis less time to display behaviors. Based on these results future studies could include 
running more and longer trials to see if the females actually showed more aggression when there 



was food present. Also a change in food for example using flies instead of crickets for the 
treatment, or observing  two females and a food source instead of a female and a male.  
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