
• BERNARD H AU 

bernard .hau@ci rad. fr 
CIRAD, IRU Cotton 

Farmi ng Systems 
avenue Agropo lis, TA 70/02, 
34398 Montpell ier Cedex 5 

France 

This resea rch is conducted by: 
Jean-Louis Be lo t, 

Tuong-Vi Cao, 
Domi nique Dessauw, 

Marc Giband, 
Bern ard Hau, 

Jean-Luc Hofs, 
Jean-Marc Lacape, 

Catherin e Pannetier, 
Christopher Viot, 

C IRAD 

Removal of a flower bud for 
subseq uen t hybrid ization . 

© J .P. Brossard 

Cotton breeding 
,, at Cl RAD-from 

conventional selection 
to biotechnOlogies 

f,. addition to conventional breed ing methods, cotton breeders have 

access to new bi otechno logy too ls such as marker-ass isted 

selection and geneti c transformation whi ch enable them to create new 

cotton varieties that are higher yielding and generate a better quality fibre. 

CIRAD has bred cotton varieti es for fa rmers in developing countries which 

are adapted to loca l climatic and cropping condi t ions, and produce a 

high technologica l quality fibre suitab le for textil e manufactu ring. 

\ ,·, 
Conventional breeding 
Va rieti es bred by CIRAD, alone or in partnership, are cropped yearl y on an area of 2.5 mi l
li on ha (7% of the area under cotton worl dwide) . They have been obta ined by conventional 
breed ing methods (ped igree se lection via stab il ization of target tra its through several se lfed 
generat ions in the progeny of a cross between two or several varieties). CIRAD is using these 
standard techniques, in pa rtnershi ps in Benin, Cameroon, Braz il and Paraguay, w ith the aim 
of obta ining va ri eti es that respond to a broad ra nge of specific adaptations. 

I Participative breeding 
CIRAD, w ith the aim of tak ing institu tional patterns of cotton subsectors in to better account, 
is invo lved in a "parti c ipative breed ing" strategy in Benin, w ith vo lunteer fa rmers pa rtic ipati ng 
alongside sc ientists to se lect strains in popu lat ions during the breed ing process. Every year 
these fa rmers oversee the sowing of new popu lations. In the f ield, they choose plants that they 
consider to be the most interesting from an agr icu ltu ral standpo int. The breed ing process is 
then focused on techno logica l fibre traits in co llaboration w ith the scienti sts . New cotton va ri 
eti es bred in th is way w ill soon be released to fa rmers. 

Genome mapping and marker-assisted 
selection 
DNA molecular markers are used fo r direct se lection of genes in the plant genome. They can 
accurately ident ify and pinpoint chromosome regions containi ng genes underlying agri cu l
turall y or technologica lly interesti ng tra its-these chromosome areas are ca ll ed quantitative 
trait loci (QTLs). Breeders strive to accumulate, w ithin the same plant, al l QTLs that seem to 
underlie genes assoc iated w ith the target trait- th is is ca ll ed marker-ass isted se lection (M AS) . 
Va ri eties can thus be sc reened direct ly on the basis of the genotype, i.e. from genes contai ned 
in the genome, contrary to conventional breeding strategies based on the phenotype (phys
ica l manifestati on of a trait in a p lant induced by the expression of specific genes) . Molecular 
markers are not sensitive to the medium, contrary to phenotypic expression which can be affected 
by interactions w ith the environment. 
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CIRAD's cotton marker-ass isted se lection programme is currently focused on introgress ing a 
fibre quality QTL from a Cossypium barbadense cultivar (cvVH8, w hich produces a very strong, 
long thin fibre) into a Cossypium hirsutum cu ltivar (ea rl y and high yielding cv Guazuncho 
2). QTLs underlying good fibre quality traits were located in around 20 chromosome segments 
on the cotton genome map. CIRAD breeders hope to enhance the intrinsi c fibre qua li ty of 
C. hirsutum through the accumu lation of these fibre quality-associated QTLs from C. barbadense. 

Genetic transformation of cotton 
Cotton is one of the first crop plants geneti c transformation techniques focused on to obta in 
commercial va ri eties. Insect- and herbi c ide-resistant transgenic varieties are currently grown 
on 20% of the area under cotton worldwide. They are also being grown to an increas ing extent 
in develop ing countri es. CIRAD considers that it is essential to assess the impact of these 
var ieties in smal lholder farming systems in such cotton-producing countri es. 

The genet ic transformation 
process is bei ng developed 
for cotton at CIRAD-it is an 
effective too l for unravel ling the 

OBTAINING TRANSGENIC COTTON PLANTS 
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compl ex ities of th e cotton 
genome. It ca n, for instance, be 1 

used to determine the function of ~ ] 

an investigated gene by intro- , •-~- ~ 
ducing a construct of two genetic i.;__, 

sequences, w ith one representing 
a gene and the other promoting 
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the overexpress ion or extinction 
of th is gene. CIRAD scientists, 
in co ll aboration w ith th e 
Biotechnology Research Institute 
in Beijing, Ch ina, are using this 
method to study genes involved 
in ce llu lose synthesis and cellular 
e longation, w ith the aim of 
generat ing cotton fibres with 
novel features, such as crease 
resistance and dye receptiveness. 

1. Callus obtained by propagation of transformed cells • 2. Embryogeni c callu s 
bearing somatic embryos • 3. Young plantlet derived from a develo ping somatic 
embryo • 4. Plants tran s for med prior to potting them • 5. Plants transform e d in 

the glasshouse• 6. Fru its lbolls l and flowers of a transge ni c plant 
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