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Resistance to glyphosate is a growing problem in California with confirmed cases in six weed 
species. Glyphosate-resistant populations of hairy fleabane (Conyza bonariensis) and horseweed 
(C. canadensis) were first documented in California in the mid-2000’s and now are found 
throughout the Central Valley in orchards, vineyards, and non-cropped areas. Management of 
these populations relies on efficacy of herbicides other than glyphosate, but this approach is 
being jeopardized by the presence of glyphosate-paraquat-resistant populations of hairy fleabane. 
No cases of glyphosate-paraquat resistance have been reported in horseweed in California to 
date, but have been confirmed elsewhere in the United States. Resistance to glyphosate and 
paraquat in the same plant is rare with only three reported cases worldwide. Identification of 
herbicide resistance can aid in the implementation of management practices aiming to mitigate 
resistance spread. The objective of this research is to assess the distribution of resistance to 
glyphosate and paraquat in hairy fleabane and horseweed in California.  

To assess the distribution of glyphosate and paraquat resistance, a total of 15 populations of 
Conyza spp. were selected, of which ten were hairy fleabane and five were horseweed 
populations. All populations were collected from orchards and vineyards in the Central Valley in 
2010, and represent previously identified distinct genetic groups that correlate with geographical 
distribution. Additionally, reference populations were included: glyphosate and paraquat 
susceptible (GS) and glyphosate-resistant (GR) for both species, and glyphosate-paraquat-
resistant (GPR) for hairy fleabane. In total, twenty populations were characterized 
simultaneously in greenhouse dose response experiments during summer 2014. The experiments 
included nine rates of glyphosate (0 to 54 kg ae ha-1 ) or paraquat (0 to 40 kg ai ha-1) and six 
replicates per treatment per population. The experiment was repeated. Plant mortality was 
assessed 21 days after treatment, and biomass was collected and dried. Data were analyzed using 
regression and the rate that reduced growth by 50% (GR50) was used to compare level of 
resistance among populations.  

All tested populations demonstrated some level of glyphosate resistance when biomass 
accumulation was compared to the reference GS population. The level of glyphosate resistance 
ranged from 2.5- to 25-fold among hairy fleabane populations, and from 5- to 35-fold among 
horseweed populations. Even the highest glyphosate rate (54 kg ae ha-1) did not control all plants 
of some populations, but the reference GS lines of both species were controlled by 2 kg ae ha-1 of 
glyphosate or . Paraquat resistance was present in two hairy fleabane populations and one 
horseweed population. Levels of resistance ranged from 35- to 47-fold in the hairy fleabane, and 
almost 300-fold in the horseweed. In all cases, paraquat resistance was associated with 
glyphosate resistance. Glyphosate-paraquat-resistant populations were found in Merced County 
for horseweed, and in Kern, Fresno, and Merced counties for hairy fleabane. 



In summary, this research confirms the first case of glyphosate-paraquat-resistance in horseweed 
in California. Glyphosate-paraquat resistance has now been found in two Conyza spp, and the 
resistant populations are found in several areas of the Central Valley.  
 


