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 Characteristics of Bemisia tabaci 
 
We are dealing with a complex of species 
 
It is a very polyphagous insect complex, thus it can detoxify 

defensive chemicals of different plants.  
   
They use an all purpose detoxification system capable of 

inducing specific subsets of enzymes according to the 
conditions.  
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Necessary control strategies 
 
It is also that which we must target at the gene and 

functional level if we want to devise proper insecticidal 
and molecular-based management strategies.  

 
Coupling with plant manipulation, ecological relationships 

and natural enemy use is the key to future B. tabaci 
management.   
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Identity  Plant relationships Natural enemies 

Research directions 

Refuges – their flora, 
value and influence on 
whiteflies and enemies 

Attracting, trapping and 
manipulating populations 

introduction and 
testing 

Influence of plant 
characteristics  

Physical environment 

Training for the 
future 

A general working 
scheme 

biotypes- their 
meaning and use 
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Identity, Genomics and Molecular manipulation 

Present status 

A cDNA microarray chip containing 6,000 clones is available 
Using it, we learned: 
 
•  Many genes which are related to stress condition 
adaptation  are already up-regulated under 25 °C in the Q 
(Med) biotype vs. B (MEAM1). 
 
•  Q uses more constitutive plant glucosinalte detoxifying 
genes and B more induced ones  
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Also 

•  Over-expression of a P450 gene (CYP6CM1) isolated 
from B. tabaci, was highly correlated with resistance to the 
neonicotinoid imidacloprid.   

•  Involvement of the symbionts Rickettsia and Hamiltonella 

in virus transmission (TYLCV) has been shown. As well in 
heat and insecticide tolerance. 
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 On the way 
•  Genes: sequencing of the genome of B vs. Q is under way 

and many sequences are already published. 

•  The first high quality reference genome for B. tabaci (the 
Asia 1 putative species), (NRI) will soon be ready. 

•  A new microarray chip is being prepared pertaining 
especially to detoxification – related genes.   
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Gene silencing 

Understanding the mechanisms of 
plant manipulation by the whiteflies, 
permits working on molecular 
systems making  the whitefly less 
competent and the plant less 
supportive of whitefly populations. 
e.g. gene silencing (RNAi) 

Attempt are underway to silence the 
plant detoxification mechanisms of 
the pest 
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Plant relationships 

 
 
plant relationships s.s.  
 

     ecosystem relationships 
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Present status 
•  The cassava-infesting B. tabaci have very few alternative 

hosts. 

•  Often virus resistance varieties breed especially large 
whitefly populations.  

•  Our problems stem in a large part from the quick buildup 
of whitefly 
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Ecosystem relationships 

We need to explore -dynamics 
•  Factors determining the ease of settlements, moving 

among fields and quick buildup 
•  Relationship of possible whitefly refuge flora to 

outbreaks. (survival settlement and oviposition potentials) 

•  Local cassava populations – specific plant affinities. 
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Plant relationships 

 
 
plant relationships s.s.  
 

     ecosystem relationships 
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Present status 
•  Bemisia tabaci uses specific plant volatile cues for host 

plant selection*. Can this be used for plant protection and 
for trapping. 

*The sesquiterpenes zingiberene and curcumene and the monoterpenes 
p-cymene,  α-terpinene, and  α-phellandrene have a strong repellent 
effect on Bemisia tabaci. [Bleeker et al. (2009).]  
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•  Differences in light and water stress can cause different 
success rates of the whiteflies. 

•  Plant pubescence affects B. tabaci and its enemies 

•  B. tabaci feeding induces unfavorable conditions for 
lepidopterous pests 
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On the molecular level 
•  There is some information on the activation of salicylic acid 

(SA) defenses (cim10) (accelarate nymphal development) 
and jasmonic acid (JA) defenses (coi1) which may depress 
it. 
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We need to explore 
•  Plant manipulation by the insect & SA/JA limits and 

detailed activity 
•  Attraction and repellence (cis jasmone plant defense 

enhancement). 
•  Trap crop establishment and refuge plant manipulation 
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Natural enemies 
parasitoids, predators and microorganisms 
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microorganisms 

viruses 
microbes + fungi 
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Natural enemies 
parasitoids and predators 

Present status 
•  Parasitoids and predators differ in different places, but 

are always present.  

•  Relatively few species of natural enemies are known to 
be active in the commercial fields. 

•  They reduce pest populations greatly but often do not 
prevent virus damage. 
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Predators 124 

Parasitoids: 
Encarsia 

33 

Parasitoids: 
Eretmocerus 

15 

genus studied known 
Encarsia 9 33 

Eretmocerus 5 15 

Although the data 
change, the present 
rostrum is 
approximately: 

Even the better studied 
species (e.g. E. formosa 
and E. mundus) are not 
known well enough to be 
fully exploited. 
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  We need to explore:  
•  Population dynamics and competition including Inter- 

Guild Predation 
•  Refuge and plant association 
•  Natural enemy improvement & testing 
•  New enemies 



23 

Training for the future 

Overcoming B. tabaci-caused problems required specific 
knowledge and knowledgeable personnel who will 
execute the necessary work.  For that I propose: 

 
1.  Prepare a list of priorities that require study and 

expertise 
1.  Insect plant behavioral and chemical relationships, cassava-

whiteflies, cassava- predators and cassava-parasitoids. 
2.  Local ecology and IPM possibilities for different regions. 
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2.  Care for, and advertise student degree programs 
pertaining to the necessary information in African 
universities 

3.  Form liaisons with world-wide academic institutions and 
attract their personnel to tutor, teach, and work with 
African students on the said topics. 
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Thank you 

EFSA Panel of Plant Health – Bemisia pp/ 272-284 


