
Embryonic Development and Incubation stages of 
B. rufimanus eggs 

• Biological descriptions of egg incubation are essential for (i) understanding pest biology, and (ii) developing potential management methods 
based on ovicidal elements, such as egg parasitoids. 

• Recent researches presented rearing methodologies highlighting four embryonic morphological stages as well as egg incubation times 
across eight constant temperatures ranging from 12°C to 40°C.  

• What about differential representations within each embryonic developmental stages under these different temperatures? 

Bruchus rufimanus Boheman 1833 
(COLEOPTERA : Chrysomelidae) 

Projet FEVERPRO - référence dossier:  D31-1395, WP 1/5 
 *Contact:  

arlugendo@doct.uliege.be  
arnaud.segers@uliege.be  

Lugendo Rodrigue*1, Arnaud Segers*1, Luca Rossini2, Noel Grégoire1, Rudy Caparros Megido1, Emanuele Garone2, Frederic Francis1 

1 Functional and Evolutionary Entomology–Gembloux Agro-Bio Tech (University of Liège), Gembloux, Belgique, Belgium. 
2 Service d’Automatique et d’Analyse des Systèmes, Université Libre de Bruxelles, Av. F.D. Roosvelt 50, CP 165/55, 1050, Brussels, Belgium 

Segers et al. 2019 

Rearings and data acquisition: 

Bruchus rufimanus, an inconspicuous pest with severe consequences for faba bean (Vicia faba L.) seed quality: 
 

Univoltine life cycle inside 
host plant seeds: 

Life cycle steps:  
1. Spring colonization of flowering faba bean crops;  
2. Oviposition on green forming pods; 
3. Eggs hatching = seed infestation ! 
4. Larval/pupal development inside maturing seeds 
5. Adults emergence from harvested seeds and 

overwintering in wooded sites 

Seed quality greatly 
impacted by adults 
emergence holes 

- Placement of eggs cohorts at eight 
constant temperatures (12.4 ± 0.4 °C; 
14.9 ± 0.9 °C ; 17.7 ± 0.7 °C ; 20.5 ± 
0.6 °C ; 22 ± 1 °C ; 23 ± 2 °C ; 23.4 ± 
0.6 °C ; 31.1 ± 0.4 °C ; 35.0 ± 0.4 °C ; 
40.0 ± 0.4 °C) 

- Life history of each cohort is daily 
observed within four morphological 
egg stages 
 

Day 
Total development (egg-to-adult) 

Placement of overwintering adults on 
flowering faba beans 

• First characterization of egg development in B. 
rufimanus using differential representation. 
 

• Mean development times were obtained from the 
cohort dataset 
 

• Differencial representations  across temperatures 
display interesting tendencies: 
• Stage 2 takes more time at lower temperatures 
• At 22 °C, the durations of egg stage 1 and 2 are 

similar  
 

• These representations provide baseline biological 
descriptions to assess potential preferences for egg 
parasitoids at different stages of egg development. 

Conversion of dataset from 
integral to differential 

representation (i.e., transitions 
betweent morphological stages) 
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Results and discussion: 
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