
Insect & Pest Control Newsletter, No. 87, July 2016 

 

35 
 

 

More than one rabbit out of the hat: Radiation, 

transgenic and symbiont-based approaches for sus-

tainable management of mosquito and tsetse fly 

populations 
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Insect Pest Control Sub-programme, Joint FAO/IAEA Division of Nu-
clear Techniques in Food and Agriculture, Vienna, Austria 

Abstract 

Mosquitoes (Diptera: Culicidae) and tsetse flies (Dip-
tera: Glossinidae) are bloodsucking vectors of human 
and animal pathogens. Mosquito-borne diseases (ma-
laria, filariasis, dengue, chikungunya and Zika) cause 
severe mortality and morbidity annually, and tsetse 
fly-borne diseases (African trypanosomes causing 
sleeping sickness in humans and nagana in livestock) 
cost Sub-Saharan Africa an estimated US$ 4750 mil-
lion annually. Current reliance on insecticides for vec-
tor control is unsustainable: due to increasing insecti-
cide resistance and growing concerns about health and 
environmental impacts of chemical control there is a 
growing need for novel, effective and safe biological-
ly-based methods that are more sustainable. The inte-
gration of the sterile insect technique has proven suc-
cessful to manage crop pests and disease vectors, par-
ticularly tsetse flies, and is likely to prove effective 
against mosquito vectors, particularly once sex-
separation methods are improved. Transgenic and 
symbiont-based approaches are in development, and 
more advanced in (particularly Aedes) mosquitoes 
than in tsetse flies; however, issues around stability, 
sustainability and biosecurity have to be addressed, 
especially when considering population replacement 
approaches. Regulatory issues and those relating to 
intellectual property and economic cost of application 
must also be overcome. Standardised methods to as-
sess insect quality are required to compare and predict 
efficacy of the different approaches. Different combi-
nations of these three approaches could be integrated 
to maximise their benefits, and all have the potential 
to be used in tsetse and mosquito area-wide integrated 
pest management programmes. 

The full paper was published in: Acta Tropica 157: 115-130 (2016). 

Determination of the sterile release rate for stop-

ping growing age-structured populations 

Hugh John Barclay  
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Abstract 

A freely-growing age-structured population was modelled 
for growth and control by sterile male releases. Equilibrium 
populations yield critical sterile male release rates that 
would hold the population at equilibrium. It is shown here 
that these rates may be different from the release rates re-
quired to stop a growing population and bring it to an equi-
librium.  

A computer simulation was constructed of this population 
and a parameter sensitivity analysis graphed the effects on 
the required sterile male release rate of fertility, mating de-
lay in adult females, net juvenile survivorship, three adult 
survivorship curves, the time spent in the juvenile stages, 
and total life span.  

The adult survivorship curves had the greatest effect on the 
required sterile release rate for population elimination. The 
required release rate was also determined for Ceratitis 
capitata (Wiedemann) using survivorship and fertility data 
from a laboratory strain. The concepts of over-flooding 
ratio and release ratio were discussed and quantified for the 
cases above.  

The full paper was published in: International Journal of Pest Manage-
ment: 62(1):40-54 (2016). 

 
 
 

  


