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We live in a tragic
world not ONLY
politically but also
suffering from the
current economic
crisis !
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World Population Growth 1950 - 2050

http://www.census.gov/ipc/www/worldpop.html

2018

7.5 billions



Consequences of population growth 
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Depletion of natural resources

7.5 Billion 

1 Million insect 
sp. 

(10,000 Plant-
feeder





Human Population

Demand for greater food production

Farm mechanisation 

Monoculture Loss of hedgerow leading to 
loss of biodiversity 

More insecticidesMore fertilizersincrease soil erosion 



Insecticide Classes Examples Mode of action

Cyclodiene Aldrin Nervous system

Organophosphorous Chlorpyrifos Nervous system

Carbamates Propoxur Nervous system

Pyrethroids Permethrin Nervous system

Fumigant (inorganic) Sulfluryl Fluoride Energy production

Juvenile hormone 
mimic Fenoxycarb Endocrine system

What about today`s insecticides?



Insect Human 

Neurotoxins can act on the Nerve systems



Neurotoxins Insecticides  

Human

Predators;
Parasites 

Insect Pests

Beneficial 
Insects 
(e.g. Bees)



We need Clean
Environment free of 

insecticides !!



A BOOK THAT CHANGED 
THE WORLD (1962)



History of insecticides



Neonicotinoid Insecticides:







Neonicotinoids Exposure pathways to bees?



NOT only for honey











Is there is alternative way
to control insect pests ?



Insect Senses

Vision

Hearing

Smell and TasteSmell and Taste

“Olfaction Research”
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Olfaction Research:  A new strategy for controlling insect pests  



Chemical signals are important cues for insect behavior: 

Chemical language

PlantsFlowers Mating Partners

Food sources



Language alphabets: Odor molecules



Detector

Chemical signals can induce distinct behaviors

Message

Information 
to convey

Behavior

Behavior

Sender
Plants

Flowers
Mats

Receiver
Insect



(based on Schneider, 1985)

Odorant 
binding 
proteins

Odorant

Insect Antenna is the main Olfactory organ: 

How it works?
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Antenna is the main olfactory organ

Odorant
Pheromone



Perspective of olfaction research 
concerning Pest Control?



Receptors can be blocked by chemical compounds 
which bind to the receptor but do not activate it; 

antagonists !



ACh

Extracellular

Intracellular

Activation
ACh

Blocking the binding 
sitesAtropine

Example: muscarinic receptor

ACh: Agonist
Atropine: Antagonist

Activated by Acetylcholine (ACh)

Blocked by Atropine 



Could the same principle be applicable 

for the Odorant/Pheromone receptor?



Odorant

Odorant
Antagonist ??

Extracellular

Intracellular

Activation

Odorant

Blocking the binding 
sites

Antagonist

Odorant / Pheromone 
receptor



OR

Odorant sources

Chemical signals change the

animal orientation and behavior

- Blocking the receptor will block the perception of chemosensory signals.
- Thereby, the behavior of insects can be manipulated and thus insect populationsc an be

controlled.



Olfactory receptor

Odorant

Antagonist

Pest control ?

What we do need:
- Detailed knowledge of the receptor.
- Search for efficient antagonist.



The Nobel Prize in Physiology or Medicine 2004

Richard Axel
Columbia University 
New York, NY, USA

Fred Hutchinson Cancer 
Research Center
Seattle, WA, USA 

Linda B. Buck

“For their discoveries of odorant receptors and 
the organization of the olfactory system”



Olfaction Research:
Prevention of Diseases transmitted by insect ..
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