
Nitrogen Uptake of Glyphosate-Susceptible and Glyphosate Resistant 
Horseweed and Hairy Fleabane Seedlings 

Hannah Pacheco and Anil Shrestha  
Department of Plant Science, California State University, Fresno, CA 93740 

 
Horseweed (Conyza candensis) and hairy fleabane (C. bonariensis) are troublesome pests in 
orchards, vineyards, and non-crop areas of the Central Valley.  The exclusive use of glyphosate 
in these areas led to the evolution of glyphosate resistant (GR) biotypes of both these species in 
the Central Valley.  Recent studies reported that the GR biotypes have increased vigor and 
growth compared to the glyphosate-susceptible (GS) counterparts.  However, it is not known if 
this is due to better nitrogen use efficiency (NUE) in the GR than in the GS plants. Nitrogen (N) 
is well known as an important nutrient for plant growth and vitality.  Plants that have a greater 
ability to access and assimilate N have a competitive advantage over other plants as they 
generally have increased biomass and vigor.  Therefore, the objectives of this project were to a) 
determine the rate of N accumulation, and b) to determine total N uptake in the GR and GS 
biotypes of horseweed and hairy fleabane.  

For objective 1, an ion exchange study was conducted using solutions of 0.2mM CaSO4 and 
1.0mM KNO3. Plants were suspended above solution so only roots were exposed to the solution.  
The solutions were changed every 12 hours, 4 times and the pH and nitrate (NO3

-) concentration 
of the solution was measured each time. After 48 hours, the plants were removed, separated into 
roots and shoots, and their dry weights were recorded.  For objective 2, GR and GS horseweed 
and hairy fleabane seedlings were planted in 2” pots containing sterile potting medium, fertilized 
weekly with a measured amount of N fertilizer, and grown for 60 days.  Above- and below-
ground biomass was recorded and plants were analyzed for N content.  Data were analyzed using 
analysis of variance (ANOVA) procedures at α = 0.05.  

Results showed that the pH of the KNO3 solution increased in a similar manner for both species 
and their biotypes.  This means that NO3

- uptake, especially in the first 12 hours, was greater 
than the K+ uptake and the horseweed and hairy fleabane plants and their biotypes had similar 
NO3

- uptake patterns.  However, NO3
- concentrations remaining in the solutions showed that 

hairy fleabane was more efficient than horseweed in NO3
- uptake.  The GR and GS hairy 

fleabane had similar NO3
- uptake levels; however, the GS horseweed was more efficient than the 

GR horseweed in NO3
- uptake.  Hairy fleabane accumulated more root biomass than horseweed 

but the shoot biomass was similar. The GS hairy fleabane had more root biomass than the GR 
hairy fleabane but the shoot biomass was similar. In contrast, the shoot biomass of the GS 
horseweed was greater than the GR horseweed.   

Some of these findings are contrary to other studies that have shown more aboveground biomass 
in the GR than in the GS biotypes.  However, the other experiments were conducted for longer 
durations.  The second objective of our study may provide more information on N dynamics.  
These results may have important implications for management of these weed species and their 
biotypes. 
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