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WEED RESPONSE TO LIBERTY LINK HERBICIDE SYSTEMS IN COTTON

   A. Stanley Culpepper
Dept. of Crop and Soil Sciences, Tifton, GA

Introduction

Liberty Link cotton has recently been approved for production in Georgia.  Additionally, the
herbicide Ignite (glufosinate-ammonium) has recently obtained a label for use in Liberty
Link Cotton.  The Ignite label allows topical applications to Liberty Link cotton from
emergence through bloom.  

Glufosinate, active ingredient of Ignite and Liberty herbicides, is a broad spectrum, non-
selective, foliar herbicide that effectively controls many grass and broadleaf weeds.
Phosphinothricin, the active portion of the glufosinate molecule, inhibits the enzyme
glutamine synthetase.  Glutamine synthetase is the initial enzyme in the pathway that
assimilates inorganic nitrogen into organic compounds.  Glutamine synthetase is pivotal
in nitrogen metabolism converting ammonia and glutamic acid into glutamine.  Since plants
detoxify ammonia almost exclusively through this pathway, glufosinate causes the
accumulation of ammonia accompanied by cessation of photosynthesis, disruption of
chloroplast structure, and vesiculation of the stroma.

The primary source of Liberty Link cotton tolerance to glufosinate is a mechanism based
on metabolic inactivation of the herbicide.  The glufosinate resistant bar gene of
Streptomyces hygroscopicus and pat gene of Streptomyces viridochromogenes encode
for phosphinothricin-acetyltransferase, an enzyme which catalyzes the conversion of lethal
L-phosphinothricin to non-lethal N-acetyl-L-phosphinothricin.

The objective of our work was to evaluate Liberty Link cotton weed management systems
utilizing glufosinate (Ignite).

Materials and Methods

‘FiberMax 966LL’ cotton was planted in Moultrie at the Sunbelt Expo during early May of
2003.  The experimental design was a randomized complete block with treatments
replicated four times.  Treatments included at-plant, early and mid-postemergence, and
layby herbicide application options as listed in Table 1.  In 2003, Liberty was the only
source of glufosinate available for research purposes and was used instead of Ignite.  Plots
were four rows by 25 feet in length and all inputs for cotton production followed those
recommended by the University of Georgia Cooperative Extension Service, with the
exception of herbicide treatments.  Visual estimates of crop tolerance and weed control
were estimated throughout the season.  Pitted morningglory, large crabgrass, carpetweed,
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and yellow nutsedge were present at populations ranging from 4 to 8 plants per square
yard.  A single middle row of each plot was harvested with a spindle picker modified for plot
work.

Results and Discussion

Visual Cotton Injury.   Preemergence at-plant herbicides did not injure cotton (data not
shown).  Similarly, applying Ignite topically did not visually injure Liberty Link cotton.  Mixing
Staple with Ignite caused minor leaf bronzing and necrosis but injury was less than 8%
throughout the season.

Visual Estimates of Weed Control.  

Pitted Morningglory: Ignite effectively controls morningglory species when applied timely.
Morningglory was less than four inches at time of the initial Ignite application and all
systems provided at least 93% control (Table 1).  Ignite applied sequentially at early and
mid-postemergence were less effective than systems including the addition of an at-plant
or layby herbicide application.  The sequential Ignite applications completely controlled
morningglory present at the time of application; however with no residual herbicide in the
program, late-season emergence of morningglory reduced late-season morningglory
control.

Large Crabgrass: Ignite can control annual grasses; however, timely applications are
essential.  In this trial, crabgrass was five inches at time of the initial Ignite application,
when no at-plant herbicide was applied.  Thus, late-season control by sequential Ignite
applications was poor (Table 1).  The addition of at-plant herbicides improved control by
at least 36%.  Similarly, the addition of a layby herbicide application that included MSMA
improved control by at least 15%.  Directing Caparol plus MSMA was 22% more effective
than  directing MSMA alone.  A trend for greatest control was noted with systems that
included at-plant, early and mid-postemergence, and layby herbicide applications.

Yellow Nutsedge: Sequential Ignite applications provided only 53% control (Table 1).  The
addition of MSMA at layby improved control by at least 26%.  Adding soil-applied
herbicides prior to the sequential Ignite applications improved control 17 to 22% but control
still tended to be less effective than those systems containing MSMA at layby.

Carpetweed: All herbicide systems provided excellent and similar control.

Seed Cotton Yield.   Even though differences in late-season weed control were noted,
early-season weed control was similar among herbicide systems.  As expected with similar
early season weed competition, yields were not different among herbicides systems.



91

Table 1.  Late-season weed response to Liberty Link herbicide system s*.

Application Tim ing** Percent W eed Control

At-Plant Early POST

(overtop)

Mid-POST

(overtop)

Layby

(directed)

Pitted

MG

Large

crabgrass

Yellow***

nutsedge

Carpetweed

Ignite Ignite 93 b 50 d 53 d 99 a

Ignite Ignite MSMA 99 a 65 c 86 ab 99 a

Ignite Ignite Caparol +

MSMA

99 a 87 ab 86 ab 99 a

Ignite Ignite Ignite +

MSMA

99 a 83 b 79 bc 99 a

Prowl Ignite Ignite Ignite +

MSMA

99 a 94 ab 88 ab 99 a

Prowl +

Cotoran

Ignite Ignite Ignite +

MSMA

99 a 96 a 94 a 99 a

Prowl Ignite Ignite +

Staple

Ignite +

MSMA

99 a 98 a 89 ab 99 a

Prowl +

Cotoran

Ignite Ignite 99 a 86 ab 75 bc 99 a

Prowl +

Staple

Ignite Ignite 99 a 87 ab 70 c 99 a

*Means followed by the same letter within a column are not significantly different (P=0.05).  POST

applications were applied to 3- to 6-inch weeds.

**Prowl, Cotoran, and Staple at-plant applied at 2 pt, 2 pt, and 0.8 oz/A , respectively.  Ignite (actually

Liberty 1.67 L) applied at 32 oz/A except when applied at layby (16 oz/A).  Staple applied at 0.6 oz/A

when mixed with Ignite.  Caparol applied at 1 qt/A and MSMA applied at 2 lb ai/A.

***A rust came in and killed nutsedge late in the season, thus control represents a mid-July rating.


