
 
 
 
 
 

MALARIA MOSQUITO MANAGEMENT 
VECTOR LARVACIDING 

 

PESTALTO INTERNATIONAL 
ENVIRONMENTAL HEALTH SERVICES 



Presentation Topics 

PRESENTATION TOPICS 
   
  1. Introduction – Pestalto International 
  2. Integrated Vector Management  
  3. Malaria and Its Impact 
  4. Vector  
  5. Reception & Progress in Ethiopia 
   
   

 
 



PESTALTO ENVIRONMENTAL HEALTH SERVICES INC. 
Incorporated 1999 

Client List 
Regional and Municipal 

• The City of Hamilton Public Health Services 
• Halton Region Health Department 
• Regional Municipality of Peel, Health Services Department 
• Regional Municipality of Niagara, Public Health Department 
• Haldimand Norfolk Health Unit 
• Middlesex London Health Unit 
• Elgin St. Thomas Health Unit 
• County of Oxford Board of Health 
• Wellington Dufferin Guelph Health Unit 
• Windsor Essex County Health Unit 
• Leeds, Grenville & Lanark District Health Unit 
• Regional Municipality of York, Health Services Department 
• Park hill  
• Pottageville, King Twp 
• Labrador City, Labrador 
• Churchill Falls, Labrador 
• Labrador Straits, Labrador 

 
 

Other Clients 
• Ministry of Transportation Ontario 
• Canadian Forces Base, Petawawa,  Borden and 5 Wing Goose 

bay 
• Oneida Nation of the Thames 
• Chippewas of the Thames First Nations 
• Ontario Power Generation Corporation 
• Greater Toronto Airports Authority 
• York Region Public and Catholic School Boards 
• Peel Region Public and Catholic School Boards 
• Niagara Region Public and Catholic School Boards  
• Province of Ontario, Ministry of Health and Long-term Care 
• University of Western Ontario 
• Golf Courses, Private Adult Communities 
 

Minimize the incidence of West Nile Virus in 
the human population at the 
community/regional level using 
Integrated West Nile Virus Vector 
Management  



Decision Making  Process  

 

 

Set of Actions to  Determine: 

 
•if, 
•where, 
•when, 
•how , 

 

       vectors are managed. 

 

 

 

Works on a macro program 

level and micro operational. 
  

Integrated Vector Management 
  



COMPONENTS  
INTEGRATED VECTOR MANAGEMENT 

• Pest identification 
• Understanding the pest/species life cycle(s) 
• Understanding the cause and source of the pests 
• Knowledge of mosquito larval habitats for various species 
• Monitoring mosquito life stages 
• Understanding the influence of the environment on the pest and 

control measures 
• Consideration of all pest control techniques including habitat 

remediation 
• Implementation and completion of mosquito treatment programs 
• Recording key information from the operational program 
• Evaluation of program 

 



Annual Training of Part Time Workers 



 
 

Training to Use GPS  
to  

Spatially Map Larval Habitats 



Site Surveillance and 
Mosquito Larval Monitoring 



Evaluate 

Larvaciding 





Mosquito Larvaciding 
With Post-Treatment Monitoring 













CDC Adult Mosquito Monitoring Trap 



Mosquito Identification and Testing  
for West Nile Virus 

Larval & Adult Mosquito I.D. Setting Up RT-PCR Reactions 



Documentation  



Documentation, Review, 
Recommendations 



MALARIA 
By far the most important insect 

transmitted disease 
(Gilles and Warrell, 1993) 

 

Half the world’s population at risk 
(United Nations, 2010) 

  
 

 



In 2008, 89% of the deaths due to malaria 
occurred in Africa 

 

(United Nations, 2010) 



300-500 million cases of clinical malaria per year, with 1.4-2.6 
million deaths, mainly among African children 

(Curtis 2009)  
                     Pestalto 

                            



Malaria Plasmodium Life Cycle 



MALARIA 
SYMPTOMS 

 

Symptoms include:  

 anaemia ,  

 light headedness,  

 shortness of breath, 

 fever  and sweating, 

 chills with shivering, 

 joint pain, vomiting, 

 convulsions, 

 jaundice  

 death 
(WHO, 2010) 

Symptoms usually appear 

between 10 and 15 days after 

the mosquito bite. If not 

treated, malaria can quickly 

become life-threatening by 

disrupting the blood supply to 

vital organs. 

 



Hospital Records 





Burden on the Medical Systems 

40% of healthcare investments in more than  
100  affected countries are used to treat 

malaria 
(Role Back Malaria  Partnership 2008) 



Sickness and Death Due To Malaria 
Impacts Emotionally on the Well-Being 

of the Family 



… Impacts on the Emotional 
    Stability of the Immediate  
    Community 



Economic Impact 

Lost Productivity & Economic Growth 
US 12 Billion Annually 

(Global Malaria Action Plan) 
Pestalto 



MALARIA VECTORS 
The primary vector is the female Anopheles 
 mosquito (Balkew et al, 2010) 
 
Species include: arabiensis 
  pharoensis 
  funestus 
  nili 
        (WHO, 2010) 
 
Adults are recognized by their "tail in the air" posture, 
dappled wings in most tropical species and long pair of 
palps beside the proboscis in the female.  
 
As in other mosquitoes only the females bite and they 
use the proteins from a blood meal to produce a batch of 
eggs. These are laid in relatively clean water, such as in 
marshes, puddles, irrigation water,  etc. 
 







Anopheles larva 

Unlike other mosquito larvae, those of Anopheles float parallel to the water 
surface. They develop through 4 larval instars to a short lived, motile pupal 

stage. The whole process from egg to emergence of the adult from the pupa 
takes little more than a week at tropical temperatures.  



Anopheles Female Feeding Activities 

  
 
 

 Individuals of most 
female tropical 
anopheline species can 
survive to take 3 to 4 
blood meals and thus 
initiate new cycles of 
egg development.  



REASONS FOR RESURGANCE OF MALARIA OVER 
THE PAST 50 YEARS 

End of the colonial period & political 
 stability 
Infrastructure and financing was not 
 uniformly sustained 
Adverse economic conditions and policies 
 of decentralization resulted in the 
 deterioration of health systems 
Chemotherapy was the only anti-malaria 
 intervention left in place 
Drug resistance  

 
Pestalto 





MALARIA DISTRIBUTION 





Decision making process  

 

 

set of actions to determine: 

 
•if, 
•where, 
•when, 
•how , 

 

       vectors are managed. 

 

 

 

Works on a macro program 

level and micro operational. 
  

Integrated Vector Management 
  



Goal: 

To protect the inhabitants of 

Gambella Town from malaria 

through an Integrated Vector 

Management program. 

 

 

Objective: 

Reduce the incidence of malaria 

through larval control 

 

 

 

Define protection area 

 

 

Expand by mosquito flight range 

Scope 



Monitor 

Preliminary Assessment 

Majority of the vectors are likely 

coming from the seasonally 

flooded areas adjacent to the 

Baro River 

Some sampling confirms the 

presence of Anopheles in these 

areas. 

Vector habitats 

~  154 ha 





Remediation 
➢Alter mosquito breeding habitat to create unfavourable conditions 

➢More permanent long-term solution 

➢Small scale and Large scale realms  

      Small scale 

➢       Public awareness campaign 

➢       Surveillance and education   

Evaluate 









Large scale 

➢Other community benefits  

● conversion to high quality agricultural lands 

●control of other disease vectors 

➢Still may require maintenance 

➢Still may require larvaciding, but to a much  lesser 

extent 

➢Environmental  sensibility 

➢High cost for design and implementation 

Evaluate 
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