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¼ Weed resistance ï more than Palmer amaranth/glyphosate 

¼ Palmer amaranth ï past and present 

¼ Strategies for managing resistant Palmer amaranth 

ụ Residual herbicides ï PPI, PRE and POST options 

ụ POST options ï Liberty®, Staple® 

¼ New technology 

ụ Roundup Ready XtendÊ Crop System 

ụEnlistÊ Weed Control System 

Overview 





¼ 76 species with resistant biotypes 

¼ 23 modes of action (MOA) with confirmed resistance 

ụWSSA recognizes 25 MOAs 

¼ 145 resistant species-MOA combinations 

Herbicide Resistance in the U.S.  

Source:  International Survey Herbicide Resistant Weeds 
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# Year Species Site of Action Activities 

1 1989 
Lolium perenne 

Perennial Ryegrass 
ALS inhibitors (B/2) sulfometuron-methyl 

2 1991 

Echinochloa crus-galli var. 

crus-galli 

Barnyardgrass 

PSII inhibitor (Ureas and 

amides) (C2/7) 

 

propanil 

3 1993 
Amaranthus palmeri 

Palmer amaranth 

PSII inhibitor 

 
atrazine 

4 1998 
Kochia scoparia 

Kochia 
ALS inhibitors (B/2) metsulfuron-methyl 

5 2009 
Sorghum halepense 

Johnsongrass 
ALS inhibitor imazethapyr, nicosulfuron 

6 2006 

Amaranthus tuberculatus 

(=A. rudis)                          

Tall Waterhemp 

 

EPSP synthase inhibitors 

(G/9) 
glyphosate 

7 2011 
Amaranthus palmeri 

Palmer amaranth 

EPSP synthase inhibitors 

(G/9) 
glyphosate 

Herbicide Resistant Weeds ðTexas  



¼ Infests all cultivated cropland 

¼ Emerges from Mayð

September  

¼ Prolific seed producer 

¼ Can be controlled by wide 

range of PRE and POST 

herbicides in addition to 

glyphosate 

Palmer amaranth 



Herbicide Application 

Application 

Method 

Acres Treated 

(%) 

PPI 91 

PRE 20 

POST 1 

Spot Treatment 40 

Layby 1 

Cultivation (3.1x) 98 

Source:  Smith, et al., 1996 



Source:  https://lubbockarchive.tamu.edu 

Pre-Emergence Weed Control  

1950 - Lubbock, Texas 





¼ Weed Challenges 

ụ Russian thistle 

ụMorningglory 

ụ Horseweed 

Roundup Ready® Flex or GlyTol® 

Cotton 







Greenhouse Results Glyphosate-

Resistant Palmer amaranth - 2011 

6 Samples 

3 Samples 

3 Samples 

1 Sample 

1 Sample 

¼ Greenhouse study 

ụ Samples collected from 

field brought to 

greenhouse 

ụ Varying rates of 

glyphosate were applied 

ụ 8:12 samples exhibited 

some level of 

glyphosate resistance  



Southwest Lubbock 
County - 2013  



Lubbock County ɀ October 2014  



Residual Herbicides 

¼ Pre-plant Incorporated (PPI) 

¼ Dinitroanilines (DNA): Trifluralin (generics), Prowl 

ụ Incorporation: tillage, irrigation 

ụ Control small-seeded broadleaf weeds, annual grasses 

ụ Rate related to soil type 



Dinitroanilines ï ñYellowsò 

¼ Low water solubility ï no leaching 

¼ Volatility: Trifluralin ï most volatile; Prowl ï less volatile 

¼ Photodecomposition 

¼ 2-pass mechanical incorporation ï disk, spring-tooth 

harrow, field cultivator, rolling cultivator 

¼ Incorporation by irrigation or rainfall ï Prowl  

¼ Trifluralin/Prowl combinations 

 







¼ Valor® ï Cotton ï EPP 

¼ 1.5 ï 2.0 oz/A 

¼ 21d interval prior to planting 

ụ1ò irrigation 

¼ Tank-mix with 2,4-D or 

glyphosate 

¼ Residual ControlðKochia, 

Russian-thistle, Palmer 

amaranth 



Residual Herbicides 

¼ PreEmergence (PRE) 

¼ Caparol®, Direx®, Cotoran®, Dual 

Magnum®, Staple® LX 

¼ Palmer amaranth/broadleaf 

annuals ï broader spectrum than 

DNAs 

¼ Dual Magnum® ï grasses, yellow 

nutsedge 

¼ Staple® LX ï potential 

residue/rotation problems to 

sorghum or corn 

 





Residual Herbicides 

¼ PostEmergence Topical (POST) 

¼ Dual Magnum®, Staple® LX, 

Warrant®, Prowl® H20, 

EnvokeÊ 

¼ Tank mix with Roundup® 

¼ Residual Palmer amaranth 

control 

¼ Staple® LX, EnvokeÊ ï 

improved POST and residual 

morningglory control 




