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Summary  Our previous studies have identified the 
single EPSPS mutation (P106S) and the double muta-
tion (TIPS) in glyphosate resistant Eleusine indica (L.) 
Gaertn. Further research has been conducted estimating 
the fitness of these two EPSPS mutations. The wild-
type (WT) and homozygous P106S and TIPS mutants 
were isolated from a single resistant population, and 
fitness traits (e.g. vegetative and reproductive growth, 
seed production) in the presence and absence of rice 
competition evaluated in the glasshouse and outdoor 
conditions. The results showed that while conferring 
moderate resistance at the glyphosate field rates, 
P106S mutants displayed no fitness costs compared 
to WT. In contrast, the TIPS mutants while endowing 
a high level glyphosate resistance suffered significant 
fitness penalty with up to 50% reduction in vegeta-
tive growth and 69% in seed production, especially 
in competition with rice. The severe fitness penalty  
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associated with homozygous TIPS mutants is likely 
due to disturbance of the shikimate pathway, as a 
50-fold greater tissue shikimate accumulation was 
observed in the TIPS than the WT and P106S plants. 
In addition, we have observed that non-homozygous 
TIPS mutants (e.g. plants containing one TIPS and 
one P106S alleles instead two TIPS alleles) displayed 
favourable traits (e.g. conferring sufficient level of 
glyphosate resistance at no fitness costs). Lack of fit-
ness costs and even a fitness advantage of the P106S 
mutation certainly explains its higher frequency 
observed in glyphosate resistant weed species. In the 
reality, as observed, the frequency of homozygous 
TIPS mutants is extremely low, and outnumbered 
by heterozygous TIPS mutants, in the absence of 
glyphosate selection.
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