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Size matters …

Anopheles
---------------
1. Lyimo & Takken, 1993 + + +
2. Takken et al., 1998 + + +
3. Manoukis et al., 2006. + + +

Aedes
---------
1. Nasci, 1986 + + +
2. Packer & Corbet, 1989 + + +
3, Lounibos et al., 1990 + + +
4. Xue et al.,69 1995 + + +
5. Blackmore & Lord, 2000 + + +
6. Briegel & Timmermann, 2001 + + +
7. Lounibos et al., 2002 + + +

1. Maciel de Freitas et al., 2007 - - /
2. Leisnham et al., 2008 - - /

HIGHER LONGER HIGHER
BLOOD-FEEDING SURVIVAL FECUNDITY
FREQUENCY



  

Larger insects are better vectors ...

1. Nasci 1986
2. Sumanochitraponet al., 1998



  

Smaller insects are better vectors ...
1. Nasci & Mitchell, 1994
2. Xue et al., 1995b
2. Scott et al., 2000
3. Maciel de Freitas et al., 2007

Larger insects are better vectors ...

1. Nasci 1986
2. Sumanochitraponet al., 1998



  

No relationship with size

1. Bosio et al., 1998; 
2. Schneider et al., 2007

Smaller insects are better vectors ...
1. Nasci & Mitchell, 1994
2. Xue et al., 1995b
2. Scott et al., 2000
3. Maciel de Freitas et al., 2007

Larger insects are better vectors ...

1. Nasci 1986
2. Sumanochitraponet al., 1998



  

What is affecting size ?
A. Larval habitat quality

1. Nasci & Mitchell, 1994
2. Strickman & Kittayapong, 2003 
3. Schneider et al., 2004
4. Schneider et al., 2007 
5. Jirakanjanakit et al., 2007

B. Larval competition

1. Renshaw et al., 1994
2. Gimnig et al., 2002
3. Jirakanjanakit et al., 2007

C. External climatic factors

1. Tsuda & Takagi, 2001
2. Morales-Vargas et al., 2010



  

What about SHAPE ?



  

What is affecting shape ?

(i) larval habitat quality
Jirakanjanakit et al., 2007

(ii) larval competition
Jirakanjanakit et al., 2007

(iii) external climatic factors 
Morales-Vargas et al., 2010

Size



  

Allometry
(i) larval habitat quality
Jirakanjanakit et al., 2007

(ii) larval competition
Jirakanjanakit et al., 2007

(iii) external climatic factors 
Morales-Vargas et al., 2010

Size S H A P E



  

Allometric effects
 

Size S  H  A  P  E ?

Non-allometric effects



  

Chromosome polymorphism Bitner-Mathe and Klaczko, 1999 
Orengo and Prevosti, 2002
Hatadani and Klaczko, 2008

--------------------------------------------------------------------------------------
QTL for shape Klingenberg et al., 2001 

Workman et al., 2002
Klingenberg et al., 2004

--------------------------------------------------------------------------------------
polygenic inheritance Shrimpton and Robertson, 1988

Long et al., 1995
Iriarte et al., 2003
Breuker et al., 2006
Patterson and Klingenberg, 2007

Allometric effects
 

Size S  H  A  P  E ?

Non-allometric effects



  

Line A

Line B

Line C

Shape and genealogy



  

Shape and systematics
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Geographic structuring 
or migration history?

Thailand
USA
(Florida)

Colombia
(Cucuta)

USA
(Hawai)

USA
(Florida)Thailand

Ae. aegypti Ae. albopictus

Groot, H., 1980. The reinvasion of colombia by Aedes aegypti: 
aspects to remember. American Journal of Tropical Medicine 
and Hygyene 29 (3), 330.

Gubler, D.J., 1997
Lourenco-de-Oliveira, R., Vazeille, M., de Filippis, A.M.B., Failloux, 
A.B., 2004.  



  

Aedes aegypti
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Geographic structuring 
or migration history?
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Aedes albopictus



  

Geographic structuring 
or migration history?

Thailand
USA
(Florida)

Colombia
(Cucuta)

USA
(Hawai)

USA
(Florida)Thailand

Ae. aegypti Ae. albopictus

Hawley, W.A., Reiter, P., Copeland, R.S., Pumpuni, C.B., 
Craig, G.B., 1987. Aedes albopictus in North America: 
probable introduction in used tires from northern Asia. 
Science 236 (4805), 1114–1116.Leon Rosen, Lloyd E. Rozeboom, William C. Reeves, 

Jacques Saugrain, And Duane J. Gubler. A field trial of 
competitive displacement of Aedes polynesiensis by
Aedes albopictus on a pacific atoll. The American
Journal Tropical Medicine Hygiene, 25, No. 6



  



  

Aedes albopictus
Ae. aegypti

USA Hawai

USA Florida

Thailand

Japan ?

Aedes
albopictus

Hawley, W.A., Reiter, P., Copeland, R.S., Pumpuni, C.B., 
Craig, G.B., 1987. Aedes albopictus in North America: 
probable introduction in used tires from northern Asia. 
Science 236 (4805), 1114–1116.

Leon Rosen, Lloyd E. Rozeboom, William C. Reeves, 
Jacques Saugrain, And Duane J. Gubler. A field trial of 
competitive displacement of Aedes polynesiensis by
Aedes albopictus on a pacific atoll. The American
Journal Tropical Medicine Hygiene, 25, No. 6
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Aedes albopictus
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Morphometric shifts in Aedes albopictus

n=14
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Aedes albopictus is an invasive species
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