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Introduction 

 
Incomplete weed control can occur following herbicide applications. One manifestation 
of this phenomenon, at the individual plant level, is the death of one or many shoot 
meristems. The loss of apical dominance can lead to compensatory growth, which 
arises from previously dormant lateral buds. Palmer amaranth dieback and regrowth in 
response to POST herbicides has been observed in both the field and the greenhouse 
(Culpepper, Sosnoskie, Webster – personal observations). The objective of this study 
was to determine if the degree of glyphosate sensitivity differed between intact plants 
and those undergoing mechanically stimulated compensatory growth for both 
glyphosate-susceptible (GLY-S) and –resistant (GLY-R) Palmer amaranth biotypes.  
 

Materials and Methods 
 
Seeds of GLY-S and GLY-R Palmer amaranth were planted in pots filled with 
commercial potting soil. Plants were thinned to one seedling per pot after emergence. 
Plants were grown in a greenhouse with supplemental lighting and were watered and 
fertilized as needed. To stimulate compensatory growth from lateral buds, the apical 
shoot of was mechanically removed from 4-6 inches tall GLY-S and GLY-R seedlings 
using scissors. Plants were allowed to regrow to 4-6 inches and then treated with 
glyphosate. Glyphosate application rates for GLY-S plants were: 0 (non-treated check), 
1, 2, 4, 8 and 12 oz/A; glyphosate application rates for GLY-R plants were: 0 (non-
treated check), 10, 20, 40, 80, 120 oz/A. Intact GLY-S and GLY-R plants 4-6 inches 
were also treated. Plants were visually evaluated for injury using a scale ranging from 0 
(no visual injury) to 100 (plant death) 7 DAT. The experiment was arranged as a RCB 
with 5 replications for each glyphosate rate-size class (4-6 inches intact or regrown) 
combination. The experiment was conducted 4 times. Data were analyzed using 
statistical software. 
 

Results and Discussion 
 
GLY-S biotype: Statistical analyses indicated a significant interaction between rate and 
size class injury; GLY-S Plants that were experiencing compensatory growth (grown to 
4-6 inches, cut back, and then regrown to 4-6 inches) were more sensitive to glyphosate 
than intact plants 4-6 inches tall (Figure 1). Regrown plants were more severely injured 
than the intact plants at each rate of glyphosate except for 0 oz/A (non-treated check) 
and the highest dose (12 oz/A).  
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GLY-R biotype: According to results from statistical analyses, intact and regrown plants 
did not differ with respect to glyphosate sensitivity (Figure 2). Regrown and intact plants 
were similarly injured regardless of glyphosate rate. 
 
Age/growth stage and stress can significantly affect weed responses to chemical control 
strategies. In general, older and stressed plants are less-susceptible to herbicides than 
younger, healthier ones. Plants that persist following failed herbicide applications may 
compete with the crop and reproduce, thereby reducing yields and replenishing the soil 
seedbank, respectively. Future research will evaluate GLY-S and GLY-R Palmer 
amaranth susceptibility to other POST applied herbicides in cotton production. This will 
allow us to determine how subsequent weed control measures following herbicide 
failure may be impacted by compensatory growth. 
 

 
 
Figure 1. Response of regrown (4-6") and intact (4-6") GLY-S Palmer amaranth to 
glyphosate at varying rates of application. 
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Figure 2. Response of regrown (4-6") and intact (4-6") GLY-R Palmer amaranth to 
glyphosate at varying rates of application. 
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