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Chapter IV 

 

Combinations of CGA 362622 and Glyphosate  

for Weed Control in Glyphosate-Resistant Cotton (Gossypium hirsutum) 

 

Abstract:  Studies were conducted in 1999, 2000, and 2001 to evaluate broadleaf weed 

control in glyphosate-resistant cotton from postemergence applications of CGA 362622 plus 

glyphosate.  Treatments included CGA 362622 at 0, 3.8 and 7.5 g ai/ha, and glyphosate at 560 

and 1120 g ai/ha applied in a factorial treatment arrangement.  Cotton injury at 7 days after 

treatment (DAT) over the three years was 3 to 11% from glyphosate alone and 16 to 24% 

from glyphosate plus CGA 362622 combinations.  Injury at 28 DAT with CGA 362622 at 3.8 

or 7.5 g/ha was 2% when pooled over glyphosate rates.  Broadleaf weed control from 

herbicide combinations was generally more consistent than control from either herbicide 

applied alone.  Combinations of CGA 362622 plus glyphosate controlled common 

lambsquarters and smooth pigweed better than glyphosate alone.  In most instances, 

combinations of the herbicides also controlled ivy- leaf morningglory, pitted morningglory, 

and tall morningglory better than glyphosate applied alone.  Common ragweed and common 

cocklebur were controlled by each herbicide, but spurred anoda, jimsonweed, and annual 

grasses were not controlled by CGA 362622.  Cotton yields generally reflected weed control.  

According to these results, CGA 362622 plus glyphosate can consistently control many 

broadleaf weeds in cotton, but should be utilized in an integrated weed management program 

to obtain weed control throughout the growing season. 

 

Nomenclature:  CGA 362622 (proposed common name trifloxysulfuron sodium), N-[(4,6-

dimethoxy-2-pyrimidinyl)carbamoyl]-3-(2,2,2-trifluoroethoxy)-pyridin-2-sulfonamide sodium 

salt; glyphosate; common cocklebur, Xanthium strumarium L. #1 XANST; common 

lambsquarters, Chenopodium album L. # CHEAL; common ragweed, Ambrosia artemisiifolia 

                                                 
   1 Letters following this symbol are a WSSA-approved computer code from Composite List 

of Weeds, Revised 1989.  Available from WSSA, 810 East 10th Street, Lawrence, KS 66044-

8897. 
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L # AMBEL; ivy- leaf morningglory, Ipomoea hederacea (L.) Jacq. # IPOHE; jimsonweed, 

Datura stramonium L. # DATST; pitted morningglory, I. lacunosa L. # IPOLA; smooth 

pigweed, Amaranthus hybridus L. # AMACH; spurred anoda, Anoda cristata (L.) Schlecht. # 

ANVCR; tall morningglory, I. purpurea (L.) Roth # IPOPU; cotton, Gossypium hirsutum L. 

 

Additional index words: Annual grass species, annual morningglory species. 

 

Abbreviations:  ALS, acetolactate synthase enzyme (EC 4.1.3.18); DAT, days after 

treatment; POSD, post-directed; POST, postemergence. 

 

INTRODUCTION 

 

   Glyphosate-resistant cotton varieties, sold under the trade name Roundup Ready®, have 

been commercially available since 1997.  These transgenic varieties have resistance to 

glyphosate through introduction of the Agrobacterium sp. cp4 epsps gene.  This gene encodes 

a glyphosate tolerant 5-enolpyruvylshikimate-3-phosphate synthase (EC 2.5.1.19) protein that 

normally serves as the site of action for glyphosate herbicidal action (Nida et al. 1996; 

Anonymous 2001b).  Glyphosate application in cotton has increased since introduction of 

glyphosate-resistant varieties; in 2001, glyphosate was applied to 56% of U. S. cotton 

hectarage (Anonymous 2001a). 

 

   Tolerance of glyphosate-resistant cotton varieties to glyphosate is growth-stage dependent 

and postemergence (POST) applications should be made before cotton reaches the five- leaf 

stage of growth.  After this stage, glyphosate applications must be post-directed (POSD) in 

order to minimize herbicide contact with the foliage (Anonymous 2000).  Although 

glyphosate is registered for POSD use, Pline et al. (2001) reported translocation of glyphosate 

from cotton stems to reproductive tissue and a subsequent accumulation of 14C-glyphosate in 

cotton squares.  In the field, POST applications of glyphosate to glyphosate-resistant cotton 

before the five- leaf growth stage have caused no visible injury.  Also, no differences in 

germination or growth characteristics have been observed with glyphosate-resistant cotton 

when compared to conventional cotton (Vencill 1996; File 1998).  
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   Weed control programs that utilize glyphosate may cost less than conventional weed control 

programs while providing equivalent weed control and greater yield (Askew and Wilcut 

1999).  A single application of glyphosate in cotton can control many grass and broadleaf 

weed species (Askew and Wilcut 1999; Culpepper and York 2000).  However, single 

applications may not adequately control nutsedge species, perennial weeds, and some 

broadleaf weeds such as common cocklebur (Xanthium strumarium L.) and annual 

morningglories (Ipomoea spp.) (Culpepper and York 1998, 2000; Keeling et al. 1998; Swann 

2000).  The use of a residual broadleaf herbicide with glyphosate may reduce the need for 

subsequent glyphosate applications for full-season weed control (Goldmon et al. 1996).  

Likewise, Shaw and Arnold (2002) reported that the addition of pyrithiobac to glyphosate 

increased control of pitted morningglory (I. lacunosa L.) over glyphosate alone. 

 

   CGA 362622 is an experimental sulfonylurea herbicide that inhibits the acetolactate 

synthase (ALS, EC 4.1.3.18) enzyme.  CGA 362622 has low toxicological properties, a 

favorable environmental profile, and low use rates; CGA 362622 also controls many weeds 

(Hudetz et al. 2000).  It is being evaluated for weed control in cotton, sugarcane (Saccharum 

officinarum L.), and several minor crops (Hudetz et al. 2000).  

 

   POST applications of CGA 362622 generally result in transient cotton injury.  Results of 

studies conducted in Louisiana demonstrated no visible cotton response to CGA 362622 

(Vidrine and Miller 2001).  However, reports of early cotton injury are more common.  

Symptoms of chlorosis or stunting with rapid crop recovery and no effect on yield have been 

reported in multiple locations (Brecke et al. 2000; Faircloth et al. 2001).  In North Carolina, 

injury up to 40% has been observed although symptoms were also transient (Wilcut et al. 

2000).   

 

   In previous research, CGA 362622 applied POST has been reported to control many weeds 

including common lambsquarters, sicklepod (Cassia obtusifolia L.), palmer amaranth 

(Amaranthus palmeri S. Wats.), slender amaranth (A.gracilis Desf.), smooth pigweed (A. 

hybridus L.), entireleaf morningglory [Ipomoea hederacea (L.) Jacq.], pitted morningglory, 
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and tall morningglory (Porterfield et al. 2000; Wilcut et al. 2000).  In addition, CGA 362622 

may suppress other troublesome weeds such as purple nutsedge (Cyperus rotundus L.) and 

johnsongrass [Sorghum halepense (L.) Pers.] (Hudetz et al. 2000).  However, CGA 362622 

will not control smallflower morningglory [Jacquemontia tamnifolia (L.) Griseb.], prickly 

sida (Sida spinosa L.), or spurred anoda (Brecke et al. 2000; Faircloth et al. 2001). 

 

   While a single glyphosate application can control many weed species, certain weeds may 

require multiple applications or herbicide combinations.  Preliminary observations have 

indicated that CGA 362622 provides good control of several important cotton weed species 

including certain annual morningglory species.  However, combinations of glyphosate with 

CGA 362622 may control more weed species than would be controlled by either herbicide 

applied individually.  The objective of this research was to determine effective tank-mix 

combinations of CGA 362622 plus glyphosate for control of troublesome weed species in 

cotton with a single application.  Therefore, studies were conducted in the absence of other 

broadleaf herbicides that could mask weed control from CGA 362622 or glyphosate. 

 

MATERIALS AND METHODS 

 

   Experiments were conducted in 1999, 2000, and 2001 at the Eastern Shore Agricultural 

Research and Extension Center near Painter, VA.  The soil type was a Bojac sandy loam 

(Typic Hapludults) with 1% organic matter and a pH of 6.2.  Seedbed preparation included 

chisel plowing once followed by tandem disking twice.  A field cultivator with S-tine harrows 

and double rolling baskets prepared the final seedbed for planting.  Cotton varieties 'PM 1220 

RR', 'PM 1218 BG/RR', and 'SG 521 RR' were seeded 1.2 cm deep on May 20, 1999, May 17, 

2000, and May 9, 2001, respectively.  Seeding rate was 12 seed/m with a row spacing of 0.9 

m.  In 1999, cotton was replanted in the same field on June 3, due to poor germination.  

Fertilizer was applied with two applications according to Virginia Polytechnic Institute and 

State University recommendations (Donohue and Heckendorn 1994).  Pendimethalin was 

broadcast PRE at 0.7 kg ai/ha for annual grass control.  Rainfall over the growing season is 

presented in Table 2.1.  

 



 64

   Four-row plots measuring 3 by 6 m contained a 2.5 by 6 m herbicide-treated area.  

Herbicide applications covered the two center rows of each plot leaving a two-row buffer 

between record plot portions.  A tractor-mounted plot sprayer delivering 240 L/ha at 210 kPa 

through flat fan spray tips2 applied the treatments.  Herbicides were applied on June 23, 1999, 

June 12, 2000, and June 6, 2001 to cotton at the two- to three- leaf stage of growth.  Factorial 

treatments were arranged in a randomized complete block design with three replications.  

Heights of weeds present at time of herbicide application are presented in Table 4.1.  All 

reported weeds were present for at least two years of the three year study.  The 3 by 2 factorial 

treatment arrangement included CGA 3626223 at 0, 3.8, and 7.5 g/ha and glyphosate4 at 560 

and 1120 g/ha.  Comparison treatments included 7.5 g/ha CGA 362622 and a control that was 

untreated POST.  Non- ionic surfactant5 (0.25 % v/v) was included with all treatments.  

Clethodim (140 g ai/ha) was applied as needed in each year for johnsongrass [Sorghum 

halepense (L.) Pers.] control.  All plots were cultivated at 21 DAT each year. 

 

   Data collected during the growing season included visual ratings of crop injury and weed 

control.  Visible response was rated 7 and 28 DAT and weed control was rated 56 DAT.  

Ratings were based on a 0 to 100% scale with 0% equal to no plant response and 100% equal 

to complete weed control or crop death.  All weed control ratings were based on weed 

emergence through the pendimethalin PRE treatment in otherwise untreated control plots.  

Cotton yield was determined by harvesting plots with a commercial two-row picker modified 

for small plot use.  Plots with extreme weed pressure were considered not harvestable.  Cotton 

                                                 
   2 Teejet 8003 flat fan nozzle.  Spraying Systems Company, North Avenue, Wheaton, IL 

60188. 

   3 CGA 362622, formulated product with 75% active ingredient.  Supplied by Syngenta Crop 

Protection, Inc., P.O. Box 18300, Greensboro, NC 27409. 

   4 Roundup Ultra, an isopropylamine salt of glyphosate. 

   5 Induce, a non-ionic low foam wetter/spreader adjuvant with 90% principal functioning 

agents as a blend of alkyl aryl polyoxylkane ether free fatty acids.  Helena Chemical 

Company, 5100 Poplar Avenue, Memphis, TN 38137. 
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was ginned to determine lint percentage, and fiber samples were sent to the USDA 

Agricultural Marketing Service6 for strength, length, and micronaire determinations. 

 

   Data were subjected to analyses of variance and Fisher's Protected LSD test (P = 0.05) was 

used for mean separation.  Data were combined over those years in which a treatment by year 

interaction was not observed.  In addition, results are presented by treatment in instances in 

which a glyphosate rate by CGA 362622 rate interactions was observed.  Comparison 

treatments were not included in statistical analyses.  

 

RESULTS AND DISCUSSION 

 

   Precipitation varied by year with highest rainfall occurring in 2000 (Table 2.1).  Dry 

conditions in May of 1999 inhibited germination of the first planting of cotton.  A uniform 

stand was obtained by replanting, but cotton did not mature for harvest.  Rainfall was similar 

in June of each year when POST treatments were applied, but yearly differences in rainfall 

and temperature may have affected weed control from POST applications in instances where a 

treatment by year interaction was present. 

 

Cotton response.  Cotton injury was observed after all herbicide applications, but rapid 

recovery occurred in each year.  Treatment by year interactions were observed for cotton 

injury at 7 DAT, but not at 28 DAT.  The main effect of CGA 362622 rate on cotton injury 

was significant in each year at 7 DAT (Table 4.2).  Glyphosate rate was also significant at 7 

DAT in 1999 and 2001, but no main effects were observed at 28 DAT.  In each year at 7 

DAT, application of CGA 362622 plus glyphosate increased cotton injury over glyphosate 

application alone (Table 4.3).  Cotton injury from glyphosate application alone was 3 to 11% 

at 7 DAT, while application of CGA 362622 plus glyphosate resulted in injury of 16 to 24%.  

Increasing CGA 362622 rate from 3.8 to 7.5 g/ha did not increase crop injury.  However, at 7 

DAT in 1999 and 2001, increasing glyphosate rate from 560 to 1120 g/ha increased cotton 

                                                 
   6 United States Department of Agriculture, Agricultural Marketing Service, Florence South 

Carolina Classing Office, 1725 Range Way, Florence, SC 29501. 
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injury by 3 to 4% when averaged over CGA 362622 rates.  There was no evident crop injury 

at 28 DAT averaged over years.  Cotton injury from the comparison treatment of 7.5 g/ha 

CGA 362622 applied alone was 16 to 21% at 7 DAT and 0 to 7% at 28 DAT over all years 

(data not presented). 

 

Weed control. No treatment by year interactions were observed for control of smooth 

pigweed, common lambsquarters, jimsonweed, annual grass species, or common cocklebur; 

therefore, data for each species were averaged over years.  Due to treatment by year 

interactions, however, common ragweed control in 2000, annual morningglory control in 

1999, and spurred anoda control in 2001 are presented separately from other years.  A 

significant CGA 362622 rate by glyphosate rate interaction was observed for smooth pigweed 

in 2000 and 2001, common ragweed in 2000, and annual morningglory species in 1999; 

therefore, these data are presented by treatment (Tables 4.4 and 4.5).   

 

Smooth pigweed.  Both CGA 362622 rate and glyphosate rate affected smooth pigweed 

control (Table 4.4).  Glyphosate applied alone controlled smooth pigweed 85% with 560 g/ha 

and 93% with 1120 g/ha (Table 4.6).  Control was better with glyphosate plus CGA 362622 

combinations, which controlled smooth pigweed 98 to 99%.  Control with 7.5 g/ha CGA 

362622 was 92 to 93% in 2000 and 98 to 99% in 2001, respectively (data not presented).  

Greater than 84% control of smooth pigweed by CGA 362622 has been reported previously 

(Wilcut et al. 2000; Kendig and Ohmes 2001).  However, control of smooth pigweed by a 

single glyphosate application has varied in previous studies.  Askew and Wilcut (1999) 

reported 99% control, while Culpepper and York (1998) reported 41% control from 

glyphosate alone and 80% from glyphosate following trifluralin PRE. 

 

Common ragweed.  Common ragweed control was affected by both CGA 362622 rate and 

glyphosate rate in 2000 and 2001, but control was not improved by increasing rate of either 

herbicide in 1999 (Table 4.5).  Control of common ragweed in 1999 and 2001 was 87% when 

pooled over glyphosate rates alone (Table 4.7).  The addition of CGA 362622 to glyphosate 

increased control to 94 to 96% in 1999 and 2001.  Increased glyphosate rate also improved 

common ragweed control from 90 to 94% when pooled over CGA 362622 rates.  In 2000, 
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common ragweed control was 85% with 560 g/ha of glyphosate alone (Table 4.6).  Control 

was greater with 1120 g/ha of glyphosate at 93%, and control from all glyphosate and CGA 

362622 combinations was 98 to 99%.  CGA 362622 at 7.5 g/ha controlled common ragweed 

92 to 96% in 1999 and 2000 (data not presented).  In 2001, however, control was only 80% 

from the comparison treatment.  Lower control from the comparison treatment in 2001 could 

be due to greater heights of other weed species resulting in reduced herbicide coverage of 

common ragweed.  Good control of common ragweed by a single application of either CGA 

362622 (Porterfield et al. 2000) or glyphosate has been reported previously (Culpepper and 

York 1998, 2000; Askew and Wilcut 1999).   

 

Spurred anoda.  Control of spurred anoda was affected by glyphosate rate in all instances, and 

by CGA 362622 rate in 2001 (Table 4.5).  Spurred anoda control in 1999 and 2000 was 79% 

with 560 g/ha glyphosate and 91% with 1120 g/ha glyphosate when pooled over CGA 362622 

rates (Table 4.7).  In 2001, spurred anoda control was 67% when averaged over glyphosate 

rates alone.  Control increased with the addition of CGA 362622 in 2001, but CGA 362622 

did not influence control in 1999 to 2000.  Also in 2001, increased glyphosate rate from 560 

g/ha to 1120 g/ha resulted in increased spurred anoda control to 84% when averaged over 

CGA 362622 rates.  Similar to previous results (Faircloth et al. 2001), control of spurred 

anoda in this study by 7.5 g/ha CGA 362622 alone did not exceed 30% in any year (data not 

presented).   

 

Common lambsquarters.  Control of common lambsquarters was affected by CGA 362622 

rate and glyphosate rate (Table 4.4).  In 2000 and 2001, control of common lambsquarters was 

74% averaged over glyphosate rates alone, but control increased to 89 to 94% with the 

addition of CGA 362622 (Table 4.7).  Increased glyphosate rate from 560 to 1120 g/ha 

increased common lambsquarters control from 82 to 90% when pooled over CGA 362622 

rates.  CGA 362622 at 7.5 g/ha controlled common lambsquarters 94 to 98% across years 

(data not presented), which was similar to results from Wilcut et al. (2000).  Previous studies 

have also reported 74 to 98% control of common lambsquarters from a single application of 

glyphosate (Culpepper and York 1998, 2000; Askew and Wilcut 1999). 
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Jimsonweed.  Jimsonweed was controlled by glyphosate, but not by CGA 362622.  Control of 

jimsonweed was 93 to 97% from glyphosate rates pooled over CGA 362622 rates in 2000 and 

2001 (Table 4.7).  The addition of CGA 362622 to glyphosate or an increase in glyphosate 

rate did not improve jimsonweed control in 2000 and 2001.  Jimsonweed was not controlled 

greater than 34% by CGA 362622 alone (data not presented).  This result differed 

considerably from previous results of Wilcut et al. (2000) in which CGA 362622 application 

controlled jimsonweed greater than 95%. 

 

Annual grass species.  Large crabgrass [Digitaria sanguinalis (L.) Scop.] and goosegrass 

[Eleusine indica (L.) Gaertn.] were the predominant grass weeds present in all years.  Neither 

increased CGA 362222 rate, nor increased glyphosate rate improved annual grass control 

(Table 4.4).  Control of annual grasses was 88% when averaged over glyphosate rates alone 

(Table 4.7).  The combination of 7.5 g/ha CGA 362622 plus glyphosate increased control to 

93%.  However, annual grasses were generally not controlled by 7.5 g/ha CGA 362622 (data 

not presented).  In previous studies, a single glyphosate application controlled 95 to 99% of 

goosegrass (Askew and Wilcut 1999; Culpepper and York 2000), but only 61 to 77% of large 

crabgrass (Culpepper and York 1998). 

 

Annual morningglory species.  In 1999, ivy- leaf, pitted, and tall morningglory were present in 

approximately equal and uniform densities throughout the experimental area.  In 2000 and 

2001, however, tall morningglory was predominant, with scattered individua ls of the other 

two species present.  Control of annual morningglory species was affected by CGA 362622 

rate in all years and by glyphosate rate in 2000 and 2001 (Table 4.5).  Glyphosate controlled 

annual morningglory 85 to 87% in 1999 (Table 4.6).  The combination of CGA 362622 plus 

glyphosate increased control to 90 to 95%.  In 2000 and 2001, annual morningglory control 

was 60% when averaged over glyphosate rates alone and 84 and 91% with glyphosate plus 

CGA 362622 combinations (Table 4.7).  Morningglory control was 74% and 83% with 560 

and 1120 g/ha glyphosate, respectively, when pooled over CGA 362622 rates.  CGA 362622 

at 7.5 g/ha controlled 87 to 96% of annual morningglories in 1999 and 2000 and 80% in 2001 

(data not presented).  Likewise, good control of annual morningglory species by CGA 362622 

has been previously reported (Wilcut et al. 2000; Kendig and Ohmes 2001; Vidrine and Miller 
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2001).  However, control of pitted and tall morningglory from a single glyphosate application 

has been reported to be only 43 to 75% (Culpepper and York 1998, 2000). 

 

Common cocklebur.  Control of common cocklebur was affected by CGA 362622 rate, but 

was not improved by increased glyphosate rate (Table 4.4).  Combination treatments of CGA 

362622 plus glyphosate controlled common cocklebur 98%, while control pooled over 

glyphosate rates alone was 92% (Table 4.7).  The treatment of 7.5 g/ha CGA 362622 

controlled 97 to 99% of common cocklebur (data not presented), similar to previous results 

(Wells et al. 2001).  Control of common cocklebur with glyphosate, however, was greater in 

this study than the 45 to 63% control reported by Culpepper and York (1998), but more 

similar to the 98% control from Culpepper and York (2000). 

 

Cotton yield and fiber characteristics.  No treatment by year interaction was observed for 

cotton lint yield, but a CGA 362622 rate by glyphosate rate interaction was observed for lint 

yield (data not presented).  Therefore, data were pooled over years and presented by 

treatment.  The untreated control was not harvestable in any year (Table 4.8).  Yields from 7.5 

g/ha CGA 362622 and 560 g/ha glyphosate were 68 and 62 kg/ha, respectively, and did not 

differ from the untreated control due to unacceptable weed control.  Highest yields were 

generally obtained from cotton treated with glyphosate plus CGA 362622 combinations.  

Cotton treated with 1120 g/ha glyphosate plus 3.8 g/ha CGA 362622 produced 752 kg/ha in 

lint yield, but this did not differ from yields of cotton treated with any glyphosate plus CGA 

362622 treatment except 560 g/ha glyphosate plus 3.8 g/ha CGA 362622.  Yields of cotton 

treated with 1120 g/ha glyphosate alone and 560 g/ha glyphosate plus 3.8 g/ha CGA 362622 

were 563 kg/ha and 532 kg/ha, respectively.  This did not differ from yields of cotton treated 

with 1120 g/ha glyphosate plus 7.5 g/ha CGA 362622 at 745 kg/ha or cotton treated with 560 

g/ha glyphosate plus 7.5 g/ha glyphosate at 644 kg/ha.  Yields were generally low due to late-

season weed competition and possible interference from weeds in the buffer area between 

plots.  Year by treatment interactions and CGA 362622 rate by glyphosate rate interactions 

were not observed for cotton fiber quality characteristics (data not presented).  No differences 

were present across treatments for fiber qua lity characteristics (Table 4.8).  Fiber quality 
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characteristics for micronaire, length, and strength would be classified as fine, medium, and 

average, respectively. 

 

   The addition of CGA 362622 to glyphosate did not always improve control of broadleaf 

weeds.  However, more consistent control was achieved over the 3-yr study with 

combinations of the two herbicides than with either herbicide applied individually.  This was 

especially evident with annual morningglory species.  Control of annual morningglories was 

erratic from each herbicide when applied individually.  Weed control was reflected in yield, 

with the highest yields generally from cotton treated with 1120 g/ha glyphosate plus CGA 

362622.  A greater consistency in control from tank-mixes of CGA 362622 plus glyphosate 

may be due to the different herbicide modes of action plus the residual activity of CGA 

362622.  Residual activity from tank-mix partners could also help extend control relative to 

that from single applications of glyphosate, and would be valuable to growers during the long 

cotton-growing season.  While CGA 362622 plus glyphosate applications were effective at 

controlling the weed species present, this treatment did not provide season- long weed control.  

Additional treatments may be required in a complete, integrated weed management program 

to obtain consistent high yields without fiber contamination. 
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Table 4.1.  Height of weed species present at herbicide application in 1999, 2000, and 2001. 

  Weed heighta 

Weed species  1999 2000 2001 

  ——————————— cm ——————————— 

Annual grass species  8 10 to 15 3 to 8 

Annual morningglory species  3 to 25 10 to 13 3 to 7 

Common cocklebur  10 to 15 -- 3 to 20 

Common lambsquarters  3 to 8 5 to 10 3 to 8 

Common ragweed  3 to 8 8 to 10 3 to 8 

Jimsonweed  3 to 8 8 to 10 3 to 20 

Smooth pigweed  -- 5 to 10 3 to 8 

Spurred anoda  3 to 8 5 to 8 3 to 8 
   a  -- = Species not present at time of application. 
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Table 4.2.  Analysis of main effects and interactions of CGA 362622 rate and glyphosate rate on 

visible cotton injury from 1999, 2000, and 2001 near Painter, VA.a 

Year    Cotton injuryb 

    Factorc    7 DAT 28 DAT 

  ————— Significanced ————— 

1999    

    Main effect of CGA 362622 rate  ** NS 

    Main effect of glyphosate rate  ** NS 

    Interaction of CGA 362622 by glyphosate  NS NS 

             

2000    

    Main effect of CGA 362622 rate  ** NS 

    Main effect of glyphosate rate  NS NS 

    Interaction of CGA 362622 by glyphosate  NS NS 

    

2001    

    Main effect of CGA 362622 rate  ** NS 

    Main effect of glyphosate rate  ** NS 

    Interaction of CGA 362622 by glyphosate  NS NS 
   a  Abbreviation: DAT, days after treatment. 

   b  Cotton injury rated on 0 to 100% scale; 0% = no plant response and 100% = complete 

control. 

   c  Non-ionic surfactant at 0.25% v/v included with all treatments. 

   d  NS = Not significant at P value of 0.05; and ** = P value of 0.05 level of significance by 

Fisher's Protected LSD test.  
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Table 4.3.  Effect of CGA 362622 rate and glyphosate rate applied postemergence on 

cotton injury from 1999, 2000, and 2001 near Painter, VA.a 

   Cotton injuryb 

   7 DAT   

Herbicide Ratec  1999 2000 2001  28 DATd 

 (g ai/ha)  ————————— % ————————— 

CGA 362622e 0  10 3 11  1 
 3.8  21 16 16  2 

 7.5  24 18 17  2 

LSD (0.05)   5 3 3  NS 

        

Glyphosatef 560  16 12 13  1 
 1120  20 12 16  2 

LSD (0.05)   4 NS 2  NS 
    a  Abbreviation: DAT, days after treatment; NS = Not significant at P value of 0.05. 

   b  Cotton injury rated on 0 to 100% scale; 0% = no plant response and 100% = 

complete death. 
    c  Non-ionic surfactant at 0.25% v/v included with all treatments. 

   d  Cotton injury at 28 DAT averaged over years. 

   e  CGA 362622 rates pooled over glyphosate treatments. 

   f  Glyphosate rates pooled over CGA 362622 treatments. 
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Table 4.4.  Analysis of main effects and interactions of CGA 362622 rate and glyphosate rate on 

visual weed control 56 days after treatment in 1999, 2000, and 2001 near Painter, VA.a 

  Weed controlb 

Factorc  AMACH CHEAL DATST GGGAN XANST 

  ————————— Significanced ————————— 

     

Main effect of CGA 362622 rate  ** ** NS NS ** 

Main effect of glyphosate rate  ** ** NS NS NS 

Interaction of CGA 362622 rate       

   by glyphosate rate  ** NS NS NS NS 
   a  Abbreviations: AMACH, smooth pigweed; CHEAL, common lambsquarters; DATST, 

jimsonweed; GGGAN, annual grass species; XANST, common cocklebur. 

   b  Smooth pigweed, common lambsquarters, and jimsonweed pooled over 2000 and 2001; 

annual grass species and common cocklebur control pooled over 1999 and 2001. 

   c  Non-ionic surfactant at 0.25% v/v included with all treatments. 

   d  NS = Not significant at P value of 0.05; and ** = P value of 0.05 level of significance by 

Fisher's Protected LSD test.   

 



 78

Table 4.5.  Analysis of main effects and interactions of CGA 362622 rate and glyphosate rate on 

visual weed control 56 days after treatment in 1999, 2000, and 2001 near Painter, VA.a 

Year  Weed controlb 

   Factorc  AMBEL ANVCR IPOSP 

  ——————— Significance ———————— 

1999     

   Main effect of CGA 362622 rate  NS NS ** 

   Main effect of glyphosate rate  NS ** NS 

   Interaction of CGA 362622 rate     

      by glyphosate rate  NS NS ** 

     

2000     

   Main effect of CGA 362622 rate  ** NS ** 

   Main effect of glyphosate rate  ** ** ** 

   Interaction of CGA 362622 rate     

      by glyphosate rate  ** NS NS 

     

2001     

   Main effect of CGA 362622 rate  ** ** ** 

   Main effect of glyphosate rate  ** ** ** 

   Interaction of CGA 362622 rate     

      by glyphosate rate  NS NS NS 

   a  Abbreviations: AMBEL, common ragweed; ANVCR, spurred anoda; IPOSP, annual 

morningglory species. 

   b  NS = Not significant at P value of 0.05; and ** = P value of 0.05 level of significance by 

Fisher's Protected LSD test.  -- = No data. 

   c  Non-ionic surfactant at 0.25% v/v included with all treatments. 
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Table 4.6.  Effect of glyphosate and CGA 362622 applied postemergence on weed 

control at 56 days after treatment in 1999, 2000, and 2001 near Painter, VA.a 

   Weed controlb 

   AMACH  AMBEL  IPOSP 

Treatment Ratec  '00 to '01  2000  1999 

 (g ai/ha)  —————— % —————— 

Glyphosate 560  85  79  85 

Glyphosate 1120  93  95  87 

Glyphosate + CGA 362622 560 + 3.8  98  91  90 

Glyphosate + CGA 362622 1120 + 3.8  98  96  92 

Glyphosate + CGA 362622 560 + 7.5  99  94  95 

Glyphosate + CGA 362622 1120 + 7.5  99  98  92 

LSD (0.05)   3  7  4 
   a  Abbreviations: AMACH, smooth pigweed; AMBEL, common ragweed; IPOSP, 

annual morningglory species. 

   b  Weed control rated on 0 to 100% scale; 0% = no plant response and 100% = 

complete control. 

   c  Non-ionic surfactant at 0.25% v/v included with all treatments. 
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Table 4.7.  Effect of CGA 362622 rate and glyphosate rate applied postemergence on weed control 56 days after treatment from 

1999, 2000, and 2001 near Painter, VA.a 

  Weed controlb 

   AMBEL  ANVCR  CHEAL  DATST  GGGAN  IPOSP  XANST 

Herbicide Ratec  '99, '01  '99 to '00 2001  '00 to '01  '00 to '01  '99, '01  '00 to '01  '99, '01 

 (g ai/ha)  —————————————————— % ——————————————————— 

CGA 362622d  0  87  84 67  74  95  88  60  92 
 3.8  94  85 78  89  94  91  84  98 

 7.5  96  87 83  94  96  93  91  98 

LSD (0.05)   4  NS 9  7  NS  4  7  3 

                 

Glyphosatee 560  90  79 68  82  93  90  74  96 
 1120  94  91 84  90  97  92  83  96 

LSD (0.05)   3  10 7  6  NS  NS  6  NS 
   a  Abbreviations: AMBEL, common ragweed; ANVCR, spurred anoda; CHEAL, common lambsquarters; DATST, 

jimsonweed, GGGAN, annual grass; IPOSP, annual morningglory species; XANST, common cocklebur; NS = Not significant. 

   b  Weed control rated on 0 to 100% scale; 0% = no plant response and 100% = complete necrosis. 

   c  Non-ionic surfactant at 0.25% v/v included with all treatments. 

   d  CGA 362622 rates pooled over glyphosate treatments. 

   e  Glyphosate rates pooled over CGA 362622 treatments. 
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Table 4.8.  Effect of glyphosate and CGA 362622 applied postemergence on cotton lint yield and 

fiber quality from 1999 through 2001 near Painter, VA.a 

       Fiber quality 

Treatment Rated  Lint yield  Micronaire Length Strength 

 (g ai/ha)  (kg/ha)  index mm g/tex 

Glyphosate 560  62  34 27.2 27 

Glyphosate 1120  563  31 26.9 27 

Glyphosate + CGA 362622 560 + 3.8  532  32 26.9 27 

Glyphosate + CGA 362622 1120 + 3.8  752  32 27.2 27 

Glyphosate + CGA 362622 560 + 7.5  644  29 27.2 27 

Glyphosate + CGA 362622 1120 + 7.5  745  31 27.2 27 

CGA 362622 7.5  68  31 27.7 27 

Untreated control  
 0  -- -- -- 

LSD (0.05)  
 135  NS NS NS 

   a  Cotton lint yield and fiber characteristics averaged over years. 

   d  Non- ionic surfactant at 0.25% v/v included with all treatments. 




