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PHYSIOLOGICAL RESPONSE OF GLYPHOSATE RESISTANT PALMER 
AMARANTH.  

 
W. K. Vencill, J. B. Haider, A.S. Culpepper, and T.L. Grey. University of Georgia, 

Athens and Tifton 
 

Introduction 
 
Palmer amaranth is among the three most troublesome weeds in Georgia cotton, 
peanut (Arachis hypogaea L.), and soybean [Glycine max (L.) Merr.] (Webster 2005).  It 
is presently the most common Amaranthus species in Georgia agronomic crops, which 
is likely in response to its competitiveness and aggressive growth habit and prolific seed 
production.   
 
Since commercialization of glyphosate-resistant cotton in 1997, some Georgia growers 
have produced this cotton in a monoculture system and have relied exclusively on 
glyphosate applied multiple times each season to manage Palmer amaranth. 
Glyphosate resistant Palmer amaranth has been confirmed in four counties in Georgia.  
Research is being conducted to develop better management strategies and to 
understand the mechanisms of glyphosate-resistant Palmer amaranth spread.  The 
objectives of this research were as compare physiological parameters (growth, 
photosynthetic assimilation rates) of glyphosate-resistant compared to the glyphosate-
susceptible biotype. 
 

Materials and Methods 
 
Mature seeds from a single female Palmer amaranth plant surviving three glyphosate 
(0.84 kg ha-1) applications were collected at one of the previously described Macon 
County, Georgia sites in the fall of 2004.  The seeds (F1 generation) were hand-cleaned 
and stored in a refrigerator at 1 C until use.  Seeds from a known glyphosate-
susceptible population of Palmer amaranth were collected from the University of 
Georgia Ponder Farm Research Station in Worth County and stored in a similar 
manner. 
 
Plant height, branch structure, photosynthetic rate, and chlorophyll meter 
measurements were taken from glyphosate-resistant Palmer amaranth exposed to 
glyphosate (GR50 = 4.7 kg ai/ha).  Gas exchange measurements using LI-COR LI-6400 
to compare the relative gas exchange efficiencies of resistant and susceptible Palmer 
amaranth at seven PAR levels were fit to logarithmic curves.  A randomized complete 
block design was used for each study with three replicates.  Studies were repeated in 
time. 
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Results and Discussion 
 
Chlorophyll content taken by a SPAD meter and photosystem I activity showed no 
discernible relationship to glyphosate rate.  In glyphosate-resistant Palmer amaranth 
there were no significant differences in branching observed except at the two highest 
rates, which were lethal.  Greenhouse studies showed similar results with glyphosate-
resistant Palmer amaranth, and a comparison between R- and S- biotypes 
measurements taken weekly until 42 days after emergence revealed growth rates of 
both biotypes to fit linear regressions with correlation coefficients of 0.99 and 0.97, 
respectively, and a 10.88% greater slope for the S-biotype.  Gas exchange 
measurements to compare the relative gas exchange efficiencies of resistant and 
susceptible Palmer amaranth at seven PAR levels were fit to logarithmic curves (Figure 
1).  The S-biotype assimilated carbon at a statistically significant higher rate than the R-
biotype.  These studies indicate that the glyphosate-resistant Palmer amaranth may not 
be as physiologically competitive as the suceptible biotype. 
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Resistant biotype
Susceptible biotype
(R) y=1.54Ln(x)-5.97, R2 = 0.88
(S) y= 2.56Ln(x)-10.25, R2 = 0.94
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