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•Worldwide – 20 weed species

•United States – 11 weed species

•Southeastern US – 8 weed species
(AL, AR, FL, GA, KY, LA, MS, MO, NC, SC, TN, VA)

•Mid South 7 weed species•Mid-South – 7 weed species
(AR, TN, MS)

• Mississippi – 4 weed species (+3)
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Glyphosate-Resistant Palmer Amaranth in the Southeastern US 
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Dr. Bob Nichols (some states still confirming 2009 counties)



Glyphosate-Resistant Palmer Amaranth in the Southeastern US 

WASHINGTON

Olympia

Salem
Helena

NORTH DAKOTA MINNESOTA

Bismarck
HAMPSHIRE

MAINE

Montpelier

AugustaLake
Superior

Lake Lake Concord
VERMONT

NEW

OREGON

IDAHO

MONTANA

WYOMING

Boise SOUTH DAKOTA

IOWA

WISCONSIN

MICHIGAN

Bismarck

Pierre

St. Paul

Lansing
Madison

NEW

PENNSYLVANIA Trenton

Albany
Providence

Boston

CONNECTICUT

Huron

Lake
Michigan

Ontario

Lake
Erie

NEW JERSEY

YORK

Harrisburg

Hartford

Concord

RHODE ISLAND

MASSACHUSETTS

UTAH

NEVADA

CALIFORNIA

Cheyenne

Salt Lake City
Carson City

Sacramento

Denver

COLORADO KANSAS

Topeka

NEBRASKA

MISSOURI

ILLINOISLincoln Des Moines

Jefferson City

INDIANA
OHIO

KENTUCKY

VIRGINIA

Springfield
Indianapolis

Columbus

Frankfort

Raleigh

Richmond

Dover

Charleston

Annapolis

Washington D.C.

WEST MARYLAND

DELAWARE

VIRGINIA

ARIZONA

NEW MEXICO

OKLAHOMA

Phoenix

Santa Fe

Oklahoma City

TENNESSEE

MISSISSIPPI
CAROLINA

GEORGIA

NORTH CAROLINA

ARKANSAS

Nashville

Columbia

Atlanta

Montgomery

Little Rock

SOUTH

TEXAS

Austin

ALABAMA

LOUISIANA

FLORIDA

Tallahassee

Jackson

Baton Rouge

2005
2006
2008 + ALS (GA, MS) 2006 ALS (TN)
2010

( , ) 2006 ALS (TN)
2008 ALS (FL)
2008 Triazine (GA)



Left to Right: 
Glyphosate-
0 840.84
Paraquat-0.56 
Glufosinate-
0 590.59 
Fomesafen-
0.42 
Trifloxysulfuron-
0.13 
Pyrithiobac-

Susceptible

Pyrithiobac-
0.11 
Chlorimuron-
0 013

Glyphosate-resistant

0.013 
Cloransulam-
0.28
All kg/ha, 
3 WAT



GR50 = 9 g/ha
C1B1-R S

GR50 = 60 g/ha

R/S = 7

0     55  110   220 440  880

15 GPA
3 WAT
110 g => (1X)

Pyrithiobac (g ai/ha) 0     55    110  220  440  880







Susceptible Pyrithiobac – 70 g/haNontreated
10 DAT

Nontreated Pyrithiobac

4 WAT – Several 

biotypes survivedbiotypes survived 

pyrithiobac

applied PRE
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Glyphosate-Resistant Waterhemp in the Southeastern US 
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Glyphosate-Resistant Waterhemp in the Southeastern US 
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Glyphosate-Resistant Waterhemp in the Southeastern US 

WASHINGTON

Olympia

Salem
Helena

NORTH DAKOTA MINNESOTA

Bismarck
HAMPSHIRE

MAINE

Montpelier

AugustaLake
Superior

Lake Lake Concord
VERMONT

NEW

OREGON

IDAHO

MONTANA

WYOMING

Boise SOUTH DAKOTA

IOWA

WISCONSIN

MICHIGAN

Bismarck

Pierre

St. Paul

Lansing
Madison

NEW

PENNSYLVANIA Trenton

Albany
Providence

Boston

CONNECTICUT

Huron

Lake
Michigan

Ontario

Lake
Erie

NEW JERSEY

YORK

Harrisburg

Hartford

Concord

RHODE ISLAND

MASSACHUSETTS

UTAH

NEVADA

CALIFORNIA

Cheyenne

Salt Lake City
Carson City

Sacramento

Denver

COLORADO KANSAS

Topeka

NEBRASKA

MISSOURI

ILLINOISLincoln Des Moines

Jefferson City

INDIANA
OHIO

KENTUCKY

VIRGINIA

Springfield
Indianapolis

Columbus

Frankfort

Raleigh

Richmond

Dover

Charleston

Annapolis

Washington D.C.

WEST MARYLAND

DELAWARE

VIRGINIA

ARIZONA

NEW MEXICO

OKLAHOMA

Phoenix

Santa Fe

Oklahoma City

TENNESSEE

MISSISSIPPI
CAROLINA

GEORGIA

NORTH CAROLINA

ARKANSAS

Nashville

Columbia

Atlanta

Montgomery

Little Rock

SOUTH

TEXAS

Austin

ALABAMA

LOUISIANA

FLORIDA

Tallahassee

Jackson

Baton Rouge

2005 (+ ALS & PPO)

2010



Waterhemp

Waterhemp16-Resistant MO Waterhemp-Susceptible

Gl h t (k /h ) L t R 0 0 21 0 42 0 84 1 68 3 36Glyphosate (kg ae/ha) – L to R: 0, 0.21, 0.42, 0.84, 1.68, 3.36



Glyphosate-Resistant Waterhempyp p

120

100

on
tro

l

60

80

GR50 (kg ae/ha)

%
 C

o

20

40

GR50 (kg ae/ha)
GR = 1.28
GS = 0.28
R/S = 5

0

20

GS [y=95.7/(1+exp(-(x-0.3)/0.12))]; R2=0.98
GR [y=76.5/(1+exp(-(x-1.0)/0.5))]; R2=0.97

Glyphosate (kg ae/ha)

0 1 2 3 4



Common Ragweed

weedscience.com



Glyphosate-Resistant Common Ragweed in the Southeastern US 
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Glyphosate-Resistant Giant Ragweed in the Southeastern US 
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Glyphosate-Resistant Giant Ragweed in the Southeastern US 
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Glyphosate-Resistant Giant Ragweed in the Southeastern US 
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Glyphosate-Resistant Horseweed in the Southeastern US 
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Glyphosate-Resistant Italian Ryegrass in the Southeastern US 
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Glyphosate-Resistant Italian Ryegrass in the Southeastern US 
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Glyphosate-Resistant Italian Ryegrass in the Southeastern US 
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Glyphosate-Resistant Italian Ryegrass in the Southeastern US 
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Glyphosate-Resistant Johnsongrass in the Southeastern US 
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Glyphosate-Resistant Johnsongrass in the Southeastern US 
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Summary – Recent Resistance Cases in 
Mississippi, Mid-South, & Southeastern US pp , ,

Palmer Amaranth Glyphosate AL, AR, FL, GA (+ALS), KY, LA, 
MS (+ ALS), MO, NC, SC, TN

ALS FL TNALS FL, TN
Triazine GA

Waterhemp Glyphosate MO, MS
ALS TN

Common Ragweed Glyphosate AR, MO
Giant Ragweed Glyphosate AR, MO, TN
Horseweed Glyphosate AR, KY, MS, MO, NC, TN
Italian ryegrass Glyphosate AR, MS (+ACCase & ALS)

ACCase AR (+ALS) GA (+ALS)ACCase AR (+ALS), GA (+ALS)
Johnsongrass Glyphosate AR, MS (pending heritability tests)
Barnyardgrass Propanil/Facet AR (also Command), MS, LA
(J l i ) ALS AR MS(Junglerice) ALS AR, MS
Rice Flatsedge ALS AR, MS
Amazon Sprangletop ACCase AR
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