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Prospecs 
The Coton®-Simbad model is 
currentl y being validated. 
Once the prediction accuracy 
has been assessed, CIRAD w ill 
use thi s model to identify 
releva nt dec ision criteri a 
for pest ic ide treatments
decisions w ill be based on 
factors such as the crop stage, 
fertili zation level and expected 
rainfa ll. These criteria w ill then 
be checked in the fi eld. 

Gra ph ic im age of a cotton plant 
obta in ed by Cotons®-Si mbad . 

tons®-Simbad
delling to reduce 

pesticide use 

rest insect infestations damage cotton c rops in all cotton 

growing regions . For both economic and environmental 

reasons, the cotton sector is constantly striving to find alternative ways 

for managing these infestations with less reliance on pesticides. Sustainable 

management of pest insect populations is possible through well adapted 

agricultural practices. CIRAD and PRASAC (a research centre promoting 

savanna development in Central Africa) thus developed Cotons®-Simbad, 

a decision-support model for cotton crop protection. 

Economic threshold-a criterion 
to reduce pesticide use 
For sustainabl e pest managem ent (often ca ll ed integra ted pest 

management), pestic ide treatments should o nl y be ca rri ed 

out when the pest density is high enough to induce 

a harvest loss whose cost w o uld exceed th e 

potent ial treatment cost. The economic thresho ld 

he lps fa rmers dec ide whether or not a treatment 

is w arranted . This thres ho ld is determ ined o n 

the basis of counts of insects or symptoms they 

induce. Treatments are unnecessary w hen 

the fi eld counts are lower th an the threshold, 

but spray ing may be required when it has been 

surpassed. By this technique, o n ly w o rthwhil e 

treatments are conducted, thus reduc ing the 

overa ll number of treatments as compared to 

ca lendar-based treatment strategies . 

Bollwo rm destroying a young cotton boll. 
© J .-C. St re ito 

Determining treatment 
thresholds-a comolex aoproac'1 
Treatment thresholds are established by correlating the number of insects in a plot w ith resulting 

crop y ield losses. Thi s corre lation is, however, hard to determine with cotto n. W hen squares 

and young bo ll s are destroyed by insects, the plant reacts by produci ng new bo lls or by reduc ing 



Yie ld loss 
(kg/ha) 

236 

158 

" 

Bollworms 
(number/ha) 

104 

' natu ra l' shedding of excess bo ll s. The efficiency of this so-ca ll ed compensation 

phenomenon depends on the phys iologica l status of the plant, along with other 
factors such as mineral nutrition and water supply. The extent of harvest loss induced 
by an insect popu lation ca n thus vary accord ing to the cropp ing conditions. Cotton 
cropping conditions in sub-Saharan Africa sometimes differ marked ly with respect 
to the environmental factors (so ils, rainfall , etc.) and agri cultural practices (sow ing 
date, fertilizer app licati on, etc. ). Models can be used to investigate the effects of 

this diversity on plant-pest interactions. 
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Infestation date 

Graphic image of cotton plants simulated by 
the Cotons®-Simbad model. A cotton plant dam
aged by an ea rly bollworm infestation [left! and a 

non-infested co tton plant [right!. 
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Modell ing yie ld losses 
according to bollworm density 
and infes tation date. 
© S. Nibouche/ PRASAC 
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Cotons®-Simbad-a unique system combining 
plant and insect models 
Cotons®-Simbad is a computer-based model that combines a cotton growth model (Cotons®) 

and a cotton bollworm feeding behaviour model (Simbad). It is used to estimate the number 
and type of bolls attacked and the impact of this damage on the harvest. Cotons®-Simbad was 
deve loped on the basis of severa l years of laboratory and fie ld observations and experiments 
undertaken to describe the feedi ng behaviour of the four main bollworm species found in Africa. 
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