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1a. Show me the Datalt:‘.-‘ﬂkﬁ(% s

= S
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AState Investigations: (October 15, 2017) 25 states = 2,705 [laCe o
L

Integrated Pest Management, University of Missouri Dicamba-related

Order & State

#Official

Complaints

(Reported to respective
3O0A0A $ADPO8 i

Investigations

Estimated
# of Acres Impacted

(Based on complaints & State
Extension Specialist)

#1
#2

#5

- Arkansas
- Missouri
#3 -

lHlinois

- Tennessee

9086
310
245

132

900,000 ac. [N ———
325,000 ac. t.E%E@{ﬁw d
600,000 ac. . m‘&%?@ﬁ

L .
25 states = M
M | T

400,000 ac.



Everythlng not better in 2018 «i *33 Tl B A )

Rt = o e

& lowa as July 2, 2018 121 pest|C|de uée cmplalnts '

e e e—————————

“‘lowa 2017 total

‘Dicamba not the only probl S G s '& —,""f"'-*'

BMDicamba and 24D = most W|dely used PGR herblc des_ R : SR B S g""."‘i‘.-g‘é‘é;ﬁ}'
However ISSues W|th clopyralld trlclopyr plcloram .- *’“g | g
%r >
aminopyralick x #,

W o - lowa, spreadlng of hay
"'"A'*J}“ R ¥ it J" contaminated with picloram
N (/7 x onto fields planted to soybeans
(Source: Hartzler and Anderson,
= 2018).

l



How did we get here???

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

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

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

Step4z! AOIT AAOA OA G
cocktalils in tank mixes




How did we get here???

Step 5z Non-target crop injury
Increases

Step 6 7 Add growth regulator
(Group 4) resistance to crop

Step 7z Non-target crop Injury
escalates severely!!

Step 8z Impose new restrictions
o)n application of dicamba (Group
4

Step 9z Worry about reducing the
Injury to the GMO crops???




O3/ 9" %! . . *529 3(/5,% $%H2Y
SOYBEAN'S 'm

Football
helmet
testing
began In
1912.



YES SOYBEAN INJURY IS AN ISSUE

The field left The green strip of To the far right of
of the road Xtend soybeans next the road you can
was sprayed to the road acts as an see visible damage
with a dicamba unintentional check to non-dicamba
product. for yield potential. soybeans

—
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FHOTO: TODD LEWIS



Bigger Issue:
Zero tolerance Is
not usually the best
option??

- Ebola

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

1870 poacher stands in
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1 a. DATA z What else Is contributing:

Drift doubles as boom height doubles




la. Dataz DRIFT DOUBLES AS BOOM HEIGHT DOUBLE

ATAl 1 " ABAQAO E8 Ax Ui 60 i Oi OED]
ulro xI1 QI A OAA AU DQQOAU&‘ OEA AT I
| T UUl AO AO p&@ﬂADAOO OE AOEAZO b
8008 x EE A-leven ifAh® wid is 10 mphz you have a
problem!!! :

well then you need to multiple
1.5X2.6=3.9

" AA $AA88 4E/
the drift!!! }




SAY WHAT NOW???
{

Good
thing
OlnbkoAdsl

got some
EilelO.L




ALet me try to explaifi it anoth it

If the wind is blowing towaftineighbg a mL,i:.
sensitive crop: Then: f Cilmd
Do -

v | g ..

2. High Boom = Down i Jﬂrw..( =)a\~ = WY e
3. SOL Neighbor = MA b” Ne thoi = B[ -“ &
4EAO AEOOL ‘é"

) 811 OEjms l

where to put ¢ -
his boom-1l &

1. High tractor = High

-




1b. Key Principles of Drift

Drift Injury Is Typified by VariabilitvibEXTER, _1995)

Red Bud - Lontrel
Not - Uniform: ——
l. Over more than one speciez Maybe Not!

AHerbicide drift can occur with any herbicide: "

AHowever, the risk of damaging drift | s dlrectly
correlated to the level of susceptibility of the
non-target plant to the herbicide being applied
(Dexter, 1995).

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




MOST IMPORTANT DETERMINANT
OF HERBICIDE INJUR
MoTHER,  AMm

Crop Sensitivity R
oD/! STOP TREATWG
me Like A BuLg f Cp

- Rate
- Coverage
-  Age
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1b. Key Principle
Sensitive to Indaziflam SC - llex Xmeserved Chi na Bo

and Spirea bumaldao Go I daf |I 08/MAB@L5
';er\

< )
2 "71_‘
"a- SRR SR ]

For example, a non-target plant wh|ch would be S|gn|f|cantly 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).



1b. Key principles of Drift

DRIFT INJURY IS TYPIFIED BY VARIABIWDEHXTER, 1995}
CASE STUDY IN GROUND PEONIES, 2016

: Severe peony injury and death Where sprayer turned
Il. Widespread > 20%- Patchy/ S
Inconsistent

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

A A small portion from each sprayer
pass drifts onto the nontarget
area (Dexter, 1995).

w@

Some Iabels warn do not spray while turning
E OAOCAO AOI P 11 OO@
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 = e S
one reported 180 miles (ATSDR, 2015).

Agency for Toxic Substances and Disease Registry (ATSDR)- 2003 Publlc health statement for" :
atrazine. http://www.atsdr.cdc.gov/PHS/PHS.asp?id=336&tid=59



Secondary drift:

Within 1MAT - only one S|gn|f|cant
OAEI £ZA1 1 AOAI O E
Insufficient rain to wash dust off
from good foliage cover (A) = not
Into soll R et o3
(B) not commercial damaged€3) = = G
dense. o5 ]
(C) 80% crop damage = open soll
widespread.

Atrazine soll applied,root -uptake
post emergence, Group 5,
photosystem Il inhibitor




Case Study for Drift z Real Life

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

adjacent to two Paeonia sp. (peony) fields:

. Resolve® Q -2 ALS (Group 2)

Il. Breakfree® ATZ 1 VLCFA inhibit. (Group 15) and
PSIl inhibit. (Group 5)

I1l. Ammonium nitrate (AN) [(NH,)(NO,)] (34-0-0)]

Resolve Q - [rimsulfuron 18.4% by

wt. (Group 2)] + [thifensulfuron- by wt. (Group 15) + (atrazine and
methyl 4.0% by wt. (Group 2)] related triazines 24.4% by wt.

( DuPont E, = I d ldGrOFGFPSISI] EDuFfbr?t)
Nemours and Co., W|Im|ngton DE)

Breakfree ATZ - [acetochlor 32.6%

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/
HerbicideMOACIassification.pdf)



Drift Injury i1s Typified by Variablility (Dexter, 1995)

Cullivar: Viean or

PNYTOtOXICItY: .

rated scores

Burnside-
Sl 65.4/96.6 X100 = 68%

y = Visual ratings based on a 0-10 scale with 0 being no injury and >3 commercially
unacceptable. Each increment from O represents a 10 % increase.




Atrazine found in the
foliage at 63.1 ppb

severe foliar necrosis
versus chlorosis in a

less sensitive crop

1/24/2019



Subsequent have come along .. %
and saidz we found 2,4D on
your peonies at '

10.4ppb = 0.0104 ppm
9.6 ppb = 0.0096 ppm

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

(; 0.18 = nonrdamaging




