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1a.  Show me the Data
ÅState Investigations: (October 15, 2017) : 

Integrated Pest Management, University of Missouri

Order & State #Official 
Complaints 
(Reported to respective 
3ÔÁÔÅ $ÅÐÔȢ ÏÆ !'ȭÓɊ

Estimated 
# of Acres Impacted 
(Based on complaints & State 
Extension Specialist)

#1 - Arkansas 986 900,000 ac.

#2 - Missouri 310 325,000 ac.

#3 - Illinois 245 600,000 ac.

#4 - Minnesota 250 265,000 ac.

#5 - Tennessee 132 400,000 ac.

25 states = 2,708 
Dicamba-related 
investigations

25 states = 
3.6 Mn ac



Everything not better in 2018:

Iowa as July 2, 2018 = 121 pesticide use complaints

Iowa 2017 total = 107

Iowa July 2, 2017 = 82
Dicamba not the only problem
Dicamba and 2,4-D = most widely used PGR herbicides
However, issues with clopyralid, triclopyr, picloram, and 
aminopyralid.

Nursery issues:
Glyphosate
Atrazine
ALS herbicides

Iowa, spreading of hay 

contaminated with picloram

onto fields planted to soybeans

(Source: Hartzler and Anderson, 

2018). 



Step 1 - Take a crop - add 
glyphosate resistance (Group 9)

Step 2ɀPromote use of residual 
herbicides tank mixed with 
glyphosate (ex. ALS pre-
herbicides) (Group 2)

Step 3 - Super weeds develop--
Group 9 + Group 2 resistance

Step 4ɀ!ÄÖÏÃÁÔÅ ȰÅØÔÒÅÍÅȱ 
cocktails in tank mixes

How did we get here???



Step 5ɀNon-target crop injury 
increases

Step 6ɀAdd growth regulator 
(Group 4) resistance to crop

Step 7ɀNon-target crop injury 
escalates severely!!

Step 8ɀImpose new restrictions 
on application of dicamba (Group 
4)

Step 9ɀWorry about reducing the 
injury to the GMO crops???

How did we get here???



Ȱ3/9"%!. ).*529 3(/5,$ $%#2%!3%$ ). ςπρψȱȣ
SOYBEAN'S ??? 

Football 
helmet 
testing 
began in 
1912.



YES - SOYBEAN INJURY IS AN ISSUE



100,000 Bison skulls 
1870 poacher stands in 
front. Bigger Issue:

Zero tolerance is 
not usually the best  
option??

Maybe for - Ebola
virus (or similar)  --
but weeds ???



1 a. DATA ɀWhat else is contributing:

Drift doubles as boom height doubles



1a.  Data ɀDRIFT DOUBLES AS BOOM HEIGHT DOUBLE

Å7ÅÌÌ "ÅÁÖÅÒ ȣÉÆ ÙÏÕ ËÎÅ× ÙÏÕÒ ÍÕÌÔÉÐÌÉÃÁÔÉÏÎ ÁÎÄ ÄÉÖÉÓÉÏÎ  ȣ 
ÙÏÕ ×ÏÕÌÄ ÓÅÅ ÂÙ ÐÕÔÔÉÎÇ ÔÈÅ ÂÏÏÍ τȭ ɉτψ ȰɊ ÏÆÆ ÔÈÅ ÇÒÏÕÎÄȟ ÁÎÄ ÔÈÅ 
ÎÏÚÚÌÅÓ ÁÔ ρψȱ ÁÐÁÒÔ ÔÈÅ ÄÒÉÆÔ ÐÏÔÅÎÔÉÁÌ ÍÕÌÔÉÐÌÉÅÓ ÂÙ Á ÆÁÃÔÏÒ ÏÆ ςȢφ 
8ȭÓȣ ×ÈÉÃÈ ÍÅÁÎÓ --- even if the wind is 10 mph ɀyou have a 
problem!!!

Å"ÕÔ ÉÆ ÙÏÕ ÓÐÒÁÙ ÉÎ ρυ ÍÐÈ ×ÉÎÄȣ

well then you need to multiple

1.5 X 2.6 = 3.9 

'ÅÅ $ÁÄȢȢ 4ÈÁÔȭÓ ÌÉËÅ τ8ȭÓ

the drift!!!



SAY WHAT NOW???

Good 
thing 

ÓÏÍÅÏÎÅȭÓ 
got some 
ÉÎÔÅÌȣ



ÅLet me try to explain it another way Opie !

If the wind is blowing toward neighbor and they have a 
sensitive crop: Then:

1. High tractor = High boom  

2. High Boom = Down wind neighbor SOL 

3. SOL Neighbor = MAD !! Neighbor = Black eye

4ÈÁÔ ÄÉÒÔÙ ȣȢ 
)ȭÌÌ ÓÈÏ× ÈÉÍ 
where to put 
his boom - !!



Drift Injury is Typified by Variability (DEXTER, 1995) 

I. Over more than one species ɀMaybe Not!

ÅHerbicide drift can occur with any herbicide.

ÅHowever, the risk of damaging drift is directly 
correlated to the level of susceptibility of the 
non-target plant to the herbicide being applied 
(Dexter, 1995).

Not - Uniform:
Red Bud - Lontrel

Dexter, A.G. 1995. Herbicide spray drift. North Dakota State University Extension Service EXT-A-657.

1b. Key Principles of Drift



MOST IMPORTANT DETERMINANT
OF HERBICIDE INJURY

1/24/2019

Crop Sensitivity 

- Rate
- Coverage
- Age



1b. Key Principle

Sensitive to Indaziflam SC - Ilex XmeserveóChina Boy,ô 

and Spirea bumalda óGoldflameô ï09/11/2015

For example, a non-target plant which would be significantly injured by 

25% of a normal herbicide application rate is more likely to sustain a 

yield loss from drift as compared to a non-target plant which would be 

significantly injured by 50% percent of a normal application rate (Dexter, 

1995). 

Ilex at 50% Spirea at 25%



DRIFT INJURY IS TYPIFIED BY VARIABILITY (DEXTER, 1995) -
CASE STUDY ɀIN GROUND PEONIES, 2016

II. Widespread > 20% - Patchy/ 
Inconsistent

ÅNon-target crop doses can even 
exceed those applied to the target 
crop (Dexter, 1995) by downwind 
accumulations.  

ÅA small portion from each sprayer 
pass drifts onto the non-target 
area (Dexter, 1995).  

Severe peony injury and death where - sprayer turned. 

Some labels warn - do not spray while turning 
Ѐ ÔÁÒÇÅÔ ÃÒÏÐ ÌÏÓÓȟ ÉȢÅȢ ɉ$Õ0ÏÎÔΆ 2ÅÓÏÌÖÅ® Q 

label, 2011.

1b. Key principles of Drift



Secondary drift:
Off-site movement of the active ingredient through the air 

after - droplets deposited on water, dust. 

Most common form is vapor drift = 
volatile herbicides

Atrazine landing on dust particles 
moving in the air - do not breakdown 
(ATSDR, 2015).  
Wind-blown dust containing atrazine = 
one reported 180 miles (ATSDR, 2015).  

Agency for Toxic Substances and Disease Registry (ATSDR). 2003. Public health statement for 

atrazine. http://www.atsdr.cdc.gov/PHS/PHS.asp?id=336&tid=59

1b. KEY PRINCIPLES OF DRIFT



Secondary drift:

Á Within 1MAT - only one significant 
ÒÁÉÎÆÁÌÌ ÅÖÅÎÔ Ѐ πȢυωȱȢ  

Á Insufficient rain to wash dust off  
from good foliage cover (A) = not 
into soil 

Á (B) not commercial damaged (< 3) = 
dense. 

Á (C) 80% crop damage = open soil 
widespread. 

Á Atrazine soil applied, root -uptake , 
post emergence, Group 5, 
photosystem II inhibitor

A

B C



Tank mix - Applied in late April, 2016 to corn fields 

adjacent to two Paeonia sp. (peony) fields: 

I. Resolve® Q  - 2 ALS (Group 2)

II. Breakfree® ATZ ïVLCFA inhibit. (Group 15) and 

PSII inhibit. (Group 5)

III. Ammonium nitrate (AN) [(NH4)(NO3)] (34-0-0)] 

Case Study for Drift ɀReal Life

Herbicide Resistance Action Committee (HRAC) and Weed Science Society of America (WSSA) 

Classification system of herbicide modes of action (MoA) (wssa.net/wp-content/uploads/ 

HerbicideMOAClassification.pdf)

Resolve Q - [rimsulfuron 18.4% by 

wt. (Group 2)] + [thifensulfuron-

methyl 4.0% by wt. (Group 2)] 

(DuPontÊ, E. I. du Pont de 

Nemours and Co., Wilmington, DE).

Breakfree ATZ - [acetochlor 32.6% 

by wt. (Group 15) + (atrazine and 

related triazines 24.4% by wt. 

(Group 5)] (DuPont)



Drift Injury is Typified by Variability (Dexter, 1995) 

Field Cultivar Mean of 

phytotoxicity

rated scores'

SDAL  Soil 

Test Result 

Soil

SDAL 

Foliage Test 

Result

Good Unknown 1.6ax 1.1 ppb 208 ppb 

GLG Alexander 

Fleming
7.1bc 3.2 ppb 44.1 ppb 

GLG Tulip Pink 8.6d 13.4 ppb 
Atrazine &

5.7 ppb 
Acetochlor 

63.1 ppb 

Burnside Big Head Pink 6.0b -- 65.4 ppb 

Corn 96.6 ppb 
Atrazine

y = Visual ratings based on a 0-10 scale with 0 being no injury and >3 commercially 

unacceptable.  Each increment from 0 represents a 10 % increase.

65.4/96.6 X100 = 68% 



1/24/2019

Atrazine found in the 

foliage at 63.1 ppb = 

severe foliar necrosis 

versus chlorosis in a 

less sensitive crop 

Atrazine is translocated only in the xylem; 
thus, phloem transport is not occurring 



Subsequent have come along 
and said ɀwe found 2,4-D on 
your peonies at:

10.4 ppb = 0.0104ppm
9.6 ppb = 0.0096ppm
18 ppb = 0.018 ppm
(Feucht, J. - Journal of 
Arboriculture 1 4(9): 
September 1988) says:
0.52 ppm damages trees

Ḉ0.18 = non-damaging


