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Abstract 
 
The use of glufosinate herbicide (Liberty 280SL, 24.5% glufosinate-ammonium) in glufosinate-tolerant cotton 
varieties is a novel and effective strategy cotton producers have employed in managing glyphosate resistant weeds 
(namely Amaranthus palmeri).  Transgenic cotton varieties expressing the phosphinothricin acetyltransferase 
enzyme (PAT) are tolerant to topical applications of glufosinate.  Both Liberty-Link and Widestrike cotton express 
the PAT enzyme, but through insertion of gene constructs unique to each technology.  Glufosinate tolerance in 
Liberty-Link varieties is conferred through insertion of the bialaphos resistance gene (bar) (Wallace et al., 2011).  
Widestrike technology is a dual Bt gene form of lepidopteron insect protection.  To aid in the selection of plants 
successfully transformed with the Widestrike trait, a selectable marker known as the pat gene was inserted along 
with the insecticidal proteins derived from Bt (OGTR, 2009).  The pat gene also confers tolerance to glufosinate, but 
with lower levels of PAT activity compared to that of Liberty-Link cotton (Steckel et al., 2012).  Research has 
shown up to 35% phytotoxic injury of ‘PHY 485 WRF’ following topical applications of glufosinate (Culpepper et 
al., 2009); while Liberty-Link cotton appears to be “bulletproof” (Dodds et al., 2011).  In order to determine the 
effect of glufosinate herbicide application on plant growth, fiber production, and fiber quality of Widestrike and 
Liberty-Link cotton, a replicated field study was conducted at PDREC in Florence, SC in 2011 and 2012.  Two 
cotton varieties (PHY 375 WRF and FM 1773 LLB2) were planted in a split-plot design with four replications.  
Each variety received a single and two applications of glufosinate at the following rates: 0.53 lb ai/ac (1X), 1.06 lb 
ai/ac (2X), 1.59 lb ai/ac (3X), and 2.39 lb ai/ac (4X).  Glufosinate applications were made at 1 to 3 leaves, and/or 7 
to 9 leaves, or early bloom.  Widestrike varieties are less physically tolerant to applications of glufosinate than 
Liberty-Link varieties.  Despite greater susceptibility to injury than Liberty-Link cotton (up to 21% greater), 
Widestrike varieties are resilient and tolerate applications of glufosinate up to two times the labeled rate with no 
significant yield loss.  However, yield was reduced 150 and 180 pounds following an application of 3 and 4 times 
the labeled rate of glufosinate, respectively.  Numeric increases in yield were observed for both varieties following 
applications at the labeled rate.  The RVR of cotton treated with glufosinate trended downward with increasing 
application rate. 
 

References 
 
Culpepper, A.S., A.C. York, P. Roberts, and J.R.Whitaker. 2009. Weed control and crop response to glufosinate 
applied to ‘PHY 485 WRF’ cotton. Weed Technol. 23: 356-362. 
 
Dodds, D.M., L.T. Barber, N.W. Buehring, G.D. Collins, and C.L. Main. 2011. Tolerance of Widestrike cotton to 
glufosinate. P. 1542. In Proc. Beltwide Cotton Conf., Atlanta, GA. 4-7 Jan. 2011. Natl. Cotton Counc. Am., 
Memphis, TN. 
 

4362013 Beltwide Cotton Conferences, San Antonio,Texas, January 7-10, 2013



OGTR (Office of the Gene Technology Regulator). 2009. Commercial release of cotton genetically modified for 
insect resistance (Widestrike Insect Protection Cotton). DIR 091 Risk assessment and risk management plan. 
 
Steckel, L.E., D. Stephenson, J. Bond, S.D. Stewart, and K.A. Barnett. 2012. Evaluation of Widestrike Flex cotton 
response to over-the-top glufosinate tank mixtures. J. Cotton. Sci. 16:88-95. 
 
Wallace, R.D., L.M. Sosnoskie, A.S. Culpepper, A.C, York, K.L. Edmisten, M.G. Patterson, M.A. Jones, H.L. 
Crooks, G.L. Cloud, and J. Pierson. 2011. Tolerance of Glytol and Glytol + LibertyLink cotton to  glyphosate and 
glufosinate in the Southeastern U.S. J. Cotton Sci. 16:88-95. 

4372013 Beltwide Cotton Conferences, San Antonio,Texas, January 7-10, 2013


