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Introduction (Hypothesis and aims) 

Cannibalism often occurs at shortage of food resources or at high larval densities, 
and generally, when other food resources, from animal or plant origins, are less 
available it becomes more frequent. Food quality has been known as an important 
factor for cannibalism incidence. This behavior is a function of starvation, and 
despite it is common, it is nutritionally less preferred because it has negative effects 
on reproductive capacity. Obligatory starvation can induce cannibalism in insects. 
With considering the feeding behavior of the Mediterranean flour moth larvae which 
is phytophagy, we anticipate that forced starvation and obligatory carnivory will have 
significant effects on biological properties of adult moths. 

Highlights 

► Starvation killed all individuals of first and second instars and a high number of 
third, fourth, and fifth instars. However, survival rate of cannibal larvae increased 
significantly comparing to the starved larvae, so that the cannibal ones and especially 
those of the control (with natural feeding) survived at a high rate.  

► Incidence of cannibalism in starved first to fifth instars was high ranging from 
86.67 up to 100 percent. 

► Longevities of first and second instars were affected more by starvation. 

► Rates of cannibalism from the eggs by third instars and the following ones, and 
from the same-instar larvae by fourth and fifth instars increased significantly. 
 
► Lowest fecundity observed in females obtained from starved fifth instars. 
Cannibalism of fifth instars from eggs and same-instar larvae increased the fecundity 
significantly, comparing to the starved fifth instars. Highest fecundity observed in the 
control (adults obtained from fifth instars fed naturally). In the present study, natural 
feeding of fifth instars as well as starvation and cannibalism did not affect the 
percentage of female fifth instars in the next generation, and the numbers of males 
and females were equal. 
 



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

 

Other Information (including tables and figures) 

In this research, we studied the effects of larval starvation on survival rate, 
incidence of cannibalism, longevity, and cannibalism rate in the larval Mediterranean 
flour moth, Anagasta kuehniella. Furthermore, effects of starvation of, and cannibalism 
by fifth instars were evaluated on adults' fecundity and percentage of female fifth 
instars in the next generation. All experiments carried out at 27 ± 2 ºC, 70 ± 5% R.H., 
and L:D 16:8. Feeding of larvae from a natural food mixture (wheat flour and bran; 
3:1) considered as the control. According to the results, all individuals of the first and 
second instars, and a high percentage of third and fourth (about 87%), and fifth instars 
(about 73%) died because of starvation. However, cannibalism increased the survival 
rate of larvae compared to the starvation and cannibal larvae and especially those of the 
control survived at a high rate (about 33%-73%, and 100%, respectively). Incidences 
of cannibalism in different instars were high and considerable and varied from 86.67% 
up to 100%. Negative effects of starvation were most obvious in first and second 
instars. Cannibalism on eggs by third instars and the following ones, and cannibalism 
on larvae by fourth and fifth instars increased significantly. The highest mean of 
fecundity of females observed in those who had obtained from fifth instars fed from 
natural food (the control) and had a significant difference with means of other 
treatments. Fecundity of females obtained from fifth instars that had cannibalized eggs 
and larvae decreased considerably, nearly one-third of the control, and had a significant 
difference with the control. However, the lowest mean of fecundity observed in adults 
obtained from starved fifth-instars. Finally, feeding status of fifth instars (natural 
feeding, starvation, and cannibalism) had no significant effect on percentage of female 
fifth instars in the next generation. 

Importance 

Literature review revealed that in Iran there is no research on starvation and 
cannibalism in moths. However, in foreign literature, there are many investigations 
that some of them have done on stored-product pests such as the Mediterranean flour 
moth, the Indian meal moth, the Almond moth, and the Rice moth. Because of 
having little knowledge on this subject, and especially on the Mediterranean flour 
moth, we persuaded to do this study. Results of the current research can be important 
for the following issues: 1- understanding the amount and nature of cannibalistic 
behavior in the larval Mediterranean flour moth and its effects on the quality and 
quantity of mass rearing of this substitution host; 2- better understanding of 
infestation of foods and especially flours by this pest; and 3- understanding the 
effects of cannibalism on survival and reproduction, and consequently population 
maintenance, of this insect at food shortage and high densities.  


