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Table 1: Cotton cultivar tested on station and on farm 
Cultivar Species Ploidy Cultivar type Experiment
JK Durga G. hirsutum 4x Hybrid Exp. I + II
H-6 G. hirsutum 4x Hybrid Exp. I + II
H-10 G. hirsutum 4x Hybrid Exp. I + II
H-12 G. hirsutum 4x Hybrid Exp. I + II
Ankur-651 G. hirsutum 4x Hybrid Exp. I + II
Rasi 2 G. hirsutum 4x Hybrid Exp.I
R-22-(102) G. hirsutum 4x Varietal line Exp.I
ZCH-8 G. hirsutum 4x Varietal line Exp.I
A-504-48-91 G. arboreum 2x Varietal line Exp.I
B-320-5 G. arboreum 2x Varietal line Exp.I
RAHB-1 G. hirsutum x G. barbadense 4x Hybrid Exp.I
RAHB-2 G. hirsutum x G. barbadense 4x Hybrid Exp.I

Fig. 1 G. hirsutum
4x hybrid

Fig. 2 G.hirsutum x
barbadense 4x hybrid

Fig. 3 G.arboreum
2x varietal line
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Participatory cotton breeding for
organic and low input farming in India

Background

Up to 80% of world’s organic cotton is produced in India. How-
ever, this market is threatened due to the displacement of tradi-
tional cotton species and cultivars by genetically modifi ed (GM) 
hybrids selected for high input farming. Organic cotton farmers 
are facing increased diffi culties in fi nding suitable cultivars in 
India (Nemes, 2010). Participatory plant breeding (PPB) offers 
a great opportunity for developing locally adapted cultivars as 
well as for maintaining and increasing genetic diversity (Kotschi, 
2010). The close collaboration of farmers with breeders and ex-
tension agents in variety development allows the identifi cation of 
cultivars that suit the actual circumstances of the resource-poor 
farmers where marginal production systems prevail (Gemuchu 
and Muhammad, 2010).

Objectives

The main goals of this study are (i) to introduce participatory 
breeding approaches, (ii) to test improved cotton cultivars in 
smallholders’ organic cotton fi elds and (iii) to gain information 
about the suitability of different types of cotton cultivars for or-
ganic and low input farming conditions in Central India.

Experimental Design

Different types of cotton cultivars are tested in replicated fi eld 
trials at the research station of bioRe India (on-station) and at 
farmers’ fi elds (on-farm) of an established network of farmers 
involved in participatory technology development (PTD). In Exp. 
I, the dominating tetraploid G. hirsutum hybrids (Fig. 1) are com-
pared with G. hirsutum varietal lines, interspecifi c hybrids (Fig. 2), 
and native diploid G. arboreum varieties (Fig. 3) under high and 
low input conditions on-station to test for genotype x manage-
ment interaction. In Exp. II, fi ve of the G. hirsutum hybrids are 
tested by 20 organic cotton farmers (Fig. 4) of the PTD network 
at different soil fertility levels. Evaluation and selection process of 
the farmers are accompanied by detailed farmer’s interviews and 
comparison with data obtained from the on-station trial. In addi-
tion, 36 cotton cultivars (Exp. III) and fi ve F2 populations (Exp. IV) 
are examined on the bioRe farm.

Preliminary Results

During plant development the G. hirsutum hybrids are more ho-
mogeneous and show better growth than the other cultivar types. 
The interspecifi c G. hirsutum x barbadense hybrids are short in 
growth and heavily attacked by pest and diseases, while the G. 
arboreum varietal lines are very inhomogeneous in the on-station 
trial (Exp. I). In the on-farm trial (Exp. III), the G. hirsutum varietal 
lines show best plant development and early fl owering, while 
the G. barbadense varietal lines are most infested by pests and 
diseases. The G. arboreum varietal lines are very healthy but yield 
comparatively small cotton balls. The fi rst picking of cotton balls 
will start mid October 2011.


