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How we got here: A timeline of Drift history
1945: 
American Chemical Pain 
Company brings 2,4-D to 
market “Weedone”

1976: 
Monsanto brings 
glyphosate to US market 
as “Roundup”

2000: 
First Roundup resistant 
weed discovered in US. 
Currently, there are 18 
resistant weed species in 
38 states.

1996: 
First Roundup Ready GMO 
crop released to market

2014: 
First Enlist (2,4-D) 
GMO crops 
released

2016: 
First Xtendimax
(Dicamba) GMO crops 
released

1958: 
Dicamba approved 
for herbicide use

2021: 
>90% US corn, 
soy, cotton 
acreage planted 
as GMO seed



A Little Background

• more potent to combat superweeds.
• applied over the top (OTT) of a growing crop= 

more likely to coincide with the growing season
• more volatile and prone to drift.
• able to damage an entire field, travel up to a 

mile with a temperature inversion, and impact 
annuals, perennials, and even woody plants.

Why locally produced specialty and 
organic/nonGE crops are at risk from 
dicamba and 2,4-D:





• All located in the North Central IPM area
• All grew specialty crops or dry beans
• N= 286 (>7 from each state)
• Not representative

Survey Methods and 
Respondent Demographics

Online survey link distributed by 
extension and other agency partners.



Survey Methods and 
Respondent Demographics
Who Responded?

By State n %
Minnesota 51 18%
Ohio 38 13%
Kansas 35 12%
Wisconsin 31 11%
Indiana 27 9%
Missouri 21 7%
Michigan 20 7%
South Dakota 16 6%
Iowa 16 6%
Illinois 15 5%
Nebraska 9 3%
North Dakota 7 2%

By Crop
Grapes 136 48%
Solanaceae 89 31%
Cucurbits 61 21%
Other Fruits 38 13%
Apples 36 13%

Legumes 36 13%

By Farm Size*
< 5 acres 160 56%
5-19 acres 75 26%
20-99 acres 21 7%
100-299 acres 8 3%
>300 acres 22 8%

12% used organic 
practices

*specialty crops acreage only



Grower Concerns
How concerned are you about 
herbicide drift?

How has your level of concern about 
herbicide drift changed over the last five 
years?

n=284

3% not concerned

12% mildly 
concerned

26% moderately 
concerned

59% 
extremely 
concerned

69% concern 
increased

25% 
unchanged

6% decreased

n=286



Grower Preventative Actions
Most growers are taking steps to manage their risk. 

Actions (listed for respondents)​ n=283​

Used Field Watch or similar registry​ 65%​

Approached a neighbor preemptively w/ concerns​ 60%​

Sought info on damage symptoms, labs, or how to report a complaint​ 40%​

Planted a buffer zone or tree line to provide protection from drift​ 38%​

Attended a workshop about managing herbicide drift risk​ 29%​

Changed or moved crops due to drift concerns​ 18%​

None of these​ 7%​



Grower Drift Knowledge

 45% were very confident they 
could recognize drift damage 
on their crops.

 Only 7% weren’t sure if they 
had any specialty crops 
sensitive to 
glyphosate, dicamba, or 2,4-D.

In addition to knowing and taking 
preventive actions….



Grower Experience: Drift Frequency

• 66% of respondents experienced confirmed or suspected 
herbicide drift damage on their farms from 2016-2020.

• 72% of grape growers.

• 21-31% said the damage was moderate or severe.

• 57% of the respondents experienced drift damage more than 
once between 2016-2020.

• 20% (1 in 5) experienced drift damage all five years.
• 25% for grape growers.



Q: For perennial crops (grapes, fruit trees, etc.), did drift 
damage from a previous year persist into the 
following growing season, even though no new drift 
event occurred?

Grape growers were significantly* more 
likely to report carryover damage 
compared to growers of other perennial 
crops.

58% 

37% 
*significance at 0.001 level



Grower Experience: Drift Severity

• 33-39% experienced more than 10% crop loss.
• 9-10% lost more than half of their crop.

• 39-44% had more than $1,000 in economic loss due to 
drift.

• 12-16% estimated economic losses at $10,000 or 
more/year.

• 3-4% had economic losses >$50,000/year.

• n=162 for 2019, 175 for 2020



Breakdown of lost specialty crop sales 
due to drift 2019-2020

All specialty crops

Year 2020 2019

No drift 36% 34%

Minor <10% 31% 27%

Moderate 
(10-49%)

23% 30%

Severe (50-89%) 6% 5%

Loss >90% 4% 4%



Breakdown of drift-related financial loss 
for growers who had drift 2019-2020

Year 2020 2019

No drift 36% 34%

<$1,000 25% 22%

$1,000-9,999 27% 28%

$10k-49,999 9% 12%

$50k-99,999 1% 2%

$100k-499,999 1% 1%

$500K-1million 1% 1%



Grower Responses to Drift Injury
Actions taken by growers AFTER drift damage occurred (n=102 for 2020, 115 for 2019)

Actions (listed for respondents) 2020 2019
Took photos of possible herbicide damage 64% 64%

Approached a neighboring herbicide applicator w/ concerns 52% 63%

Contacted an herbicide or crop specialist for advice 29% 40%

Signed up for Field Watch or a similar crop registry 26% 31%

Changed the crop type and/or field location 18% 13%

File a pesticide drift complaint with your state 13% 28%

Collected samples myself for herbicide residue testing 10% 21%

Was forced to destroy a crop 14% 15%

Contacted a lawyer 6% 11%



Reasons for Not Filing a State Complaint
Reasons for NOT filing a state complaint ALL 

Concerned with creating bad relationships with 
neighboring farms

46%

Could see no benefit in filing a complaint 37%
Consequences to offender are not meaningful 29%
Damage was minor 27%
Unable to identify the source of drift 27%
Process involved too much time and paperwork 8%
N/A, I filed a complaint any time I had damage. 9%

n = 130



Reasons for Not Filing a State Complaint

n = 130

Reasons for NOT filing a state complaint ALL 1 year Both 
years

Signif.

Concerned with creating bad relationships with 
neighboring farms

46% 31% 56% 0.004

Could see no benefit in filing a complaint 37% 23% 46% 0.008
Consequences to offender are not meaningful 29% 14% 40% 0.001
Damage was minor 27% 40% 18% 0.005
Unable to identify the source of drift 27% 25% 28%
Process involved too much time and paperwork 8% 2% 12% 0.044
N/A, I filed a complaint any time I had damage. 9% 15% 4% 0.021



 Drift risk is a barrier to crop diversification and specialty crop market growth,  
including high value-crops and value-added crops (vineyards, local produce, 
organic products).

 Growth in these industry sectors could bring in new younger farmers, 
agrotourism, increased processing facilities and jobs, more stable supply chains 
for agriculture, and economic/climate resilience.

 State Pesticide Complaint Reporting is not accurately capturing (or addressing) 
the problem.

 The financial impact, frequency, and persistence of drift causes crop loss, 
frustration, and concern.

Implications of this Study:



 Long-term impact on vines and trees
 Effective buffer strip design
 Alternative weed control methods
 Tools/tests for detection and identifying drift source
 Physical impact on people, food safety, and environment 
 Future assessment of the issue
 Development of better and safer products

Future Research Needs



Specialty Crop Growers
 Steps to report/prove 

damage
 Preventative steps
 Legal rights and 

resources
 Damage id
 Drift mechanics (how it 

moves in air and persists 
in compost)

 Valuing loss

Educational Needs
Conventional Crop Growers
 Awareness of the full 

scale of the problem 
(local farms, local 
economy, etc.)

 Landowner awareness –
spraying is often 
contracted out.

 Better applicator training
 Drift mechanics 

Other Audiences
 Local townships and 

road crews
 Landscape companies
 Homeowners
 News media/Public
 State regulators (not also 

knowledgeable about 
specialty crops)



• Consequences for infractions (and steeper consequences for repeat offenders)
• Ban these products
• Shift burden of reporting, notifying, and proving damages away from the victims
• Insurance companies and chemical company involvement
• Bias / Corruption in reporting and local legal system
• Unrealistic label restrictions (buffer zones, timing, and wind)
• State regulatory agencies changes: 

• offer resources for loss recovery (sharing of investigatory results, make it part of the 
complaints process) 

• better knowledge of specialty crops and more timely investigations
• More reporting so that the problem is taken seriously. 

Other Needs / Comments
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infuriating how farmer 
admitted they applied 
dicamba/roundup illegally. 
Sprayed Dicamba on 90 degree
day. Sprayed directly up to our 
property line. Winds were 
blowing 10-20 mph in direction 
of our house (Have videos) 
Nothing on our property is 
untouched. massive damage... 
Dicamba drift is absolutely 
tearing apart rural 
communities. 

The current laws protect the 
sprayers, not those of us 
trying to diversify to other 
crops. 

We have watched about a 
dozen producers quit 
because of the severity of 
damage over the past 4 
years. 

Please help us. Here is a fact: 
To varying degrees Every. 
Single. Year. We. Are. Hit. 
With. Drift.

…until the state helps to 
penalize applicators who drift 
with careless application, 
nothing will change for 
specialty growers.

This is most likely a waste of 
time.

What can I do?

Farmer claims there is no way 
to confirm that it was his 
product that caused damage.  
He claims it could have been 
from other farms up to miles 
away. He said it can vaporize 
and move in the wind thereby 
we can’t prove anything.

I spent 30 years building an 
organic farm that is being killed.



Educational materials available at 
go.osu.edu/ipm-drift
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