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OQutline

== \What are seed treatments and why do farmers use them?

== HOW dO you know if seed treatments work? What data are
available?

== HOW are seed treatments regulated? What do the EPA pollinator
risk assessments tell us about seed treatments?
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What are seed treatments? What goes in a recipe?

Dye/Colorant Polymer/Binder
Seeds need to be colored Adheres active ingredients to the seed,
by law so that they don’t controls release. Improves appearance,
enter the food chain. plantability and handling.

| )

Biologicals
Enhance germination and vigor, Inoculants
and opportunities for pest and Enhance nitrogen
disease control. o o fixation.
Nematicides

Protection from nematode

damage during early stages Insecticides

of plant growth., o— Protection from insect
damage during storage,
.. in the soil and/or during
Fungicides

early stages of growth

Protection from disease damage (post emergence)

during storage, in the soil and
during growth of the plant.




Why do farmers use seed treatments?

Planting early
== Ease of handling and use, safety

== |INtegrated Pest Management
* “Rescue” treatments are not an option for some pests

Seedling/stand establishment and vigor

Prevent disease transmission (seed, soil or
vector-borne)

Prevent predation/feeding on seed and seedling
Yield benefits

== EXxamples of early season pests and diseases:

« Corn: Black cutworm, wireworm, “white grubs,” seed corn
maggot, “seedling blights” (Pythium, Fusarium, Rhizoctonia)

« Soybean: bean leaf beetle, seed corn maggot, “seedling
blights” (Phytophthora, Pythium, Fusarium, Rhizoctonia)

Source: A. Goggi, lowa State University. 2011.
Evolution, purpose and advantages of seed
treatments. Seed Congress of Americas




Factors that influence early season pest and disease
pressure

Soil type

Soil moisture, drainage and irrigation
Planting date

Planting density/seeding rate

Manure application on-field or nearby
Cover crop history
Tillage type

Prior cropping history T
Weed pressure =
Neighboring crops/plants —
Genetics of hybrid/variety

WEATHER (600 & E1)
NFO & RESOURGES

CAOPS MANAGEMENT RELATED TOPES ARCHNVES

Wireworm

CLICK BEETLE (adult) and WIREWORM (larva)

lllllllll

Pests oils lesources vents

Content by Category v ICM News ICMBlog  People Crops

Home

[ i Reducing the Risk of Corn Seedling Disease, Yield :":“:"‘e .
Pest/disease history Loss After Cereal Rye Cover Crop o et

December 7, 2016 Your Email address

Despite the environmental and soil benefits that cover crops provide, many farmers are reluctant to try cover crops Please select one or more lists. *
because of reports of possible yield reduction in the following crop. Recently, Dr_Sotorius Archontoulis = CropN Daily. (Subscribe to
that biotic factors could influence whether rye affects com yield
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Treatment of In-furrow treatment Seed treatment
whole area (spray) with granules (“do more with less”)

-

« 1% of a field is treated compared to broadcast spray
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OQutline

== HOW dO you know if seed treatments work? What data are
available?
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How do we decide what to offer?

Seed treatments undergo thorough evaluation before being commercialized

P Plantability: Does it plant as well as or better than our current product(s)?
A Application: Does it adhere to the seed well (e.g. polymer usage)?

S Stewardship: Is it a sustainable solution for our customers?

S Seed Safety: Does it affect germination?
E Efficacy: Does it perform?

R Regulatory: Is it in compliance?
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What yield improvement is important to a farmer?

USDA

USDA
e Corn for Grain Yield

Bushels perAcre United States

==« 2 bu/acre for corn
== 0.5 bu/acre for soybeans

_ . ,1 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
e Soybean Yield
ushels perAcre 3 =a=Yield —Linear (Yield)
o United States USDA-NASS
10-9-15
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40 |
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11-10-14




Trial considerations — early planting, power analysis I

EXAMPLE: Detecting a yield difference of >0.8 bu/acre for an

experimental soybean seed treatment

100
(a=0.1)
90
80 Z /
20 )//(///’p/‘,/
O 60 ——Reps =2
= et
50 -#-Reps =3
o
a8 20 W ~+-Reps =4
o 2
= 20 //‘/ —<Reps =5
r e
——Reps =6
20
10
0
5 15 25 35 45 55 65
Number of site-years (“locations”)
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Corn Seed Treatment — Average Insect Pressure
Yield (bu/acre) LSD(0.1) =2.1bu/a

Yield protection:
- 12 bu/acre grain
11% silage

e Research studies from 2001 to 2013

e 50 locations and >10 years

e Average insect pressure including:
wireworm, white grub, seedcorn
maggot & corn rootworm

' e Base rate IST is the recommended for

185

180

175

170 |

165

160 |

155 -

FST Only Base Rate IST
earIy season pests
LSD (0.1) =422ppa .
Stalk Count (plants/acre) value = <0.0001 2001-2013 Research Corn Consistency
35,000 5 (Over FST Only)
34,000 m Yield Stand Count
33,000 100
90
32,000 Tg a0
31,000 5 70
E 60 -
30,000 e
£ 50
29,000 -+ i 40 -
28,000 g 0
20
27,000 - 10 -
26,000 - 0 -
FST Only Base Rate IST Base Rate IST (50 Locations) 11

Product performance is variable and subject to any number of environmental, disease and pest pressures. Individual results may vary.



Corn Seed Treatment—Heavy Insect Pressure

Yield (bu/acre) LSD (0.1) = 2.8 bu/a I l .
Yield protection:
B N
: 19 bu/acre grain
180 .
17% silage
170 A
165 1 e Research studies from 2001 to 2013
160 e 19 |ocations and >10 years
155 — .
. e Heavy early season insect pressure
145 including:
140 - . e wireworm, white grub,
FST Only Base Rate IST
seedcorn maggot
Stalk Count (plants/acre) LSD(0.1)=552ppa 2001-2013 Insecticide Wins
27,000 P value = <0.0001 Over Fungicide Only Seed Treatments
B Under Heavy Early Season Insect Pressure
35,000 | H Yield Stand Count
£ 100
33,000 3 90
2 80
31,000 5 70
A § 60 -
29,000 i g 0
= 40
E 30 -+
27,000 - E 20 |
10
25,000 - . 01
FST Only Base Rate IST Base Rate IST (19 Locs) 1

Product performance is variable and subject to any number of environmental, disease and pest pressures. Individual results may vary.



Soybean Seed Treatment — Insecticide Seed Treatment Bengfit I

1.6 bu/acre yield protection from IST over FST
Percent Wins for IST = 79.7%

Yield (bu/a)

LSD (0.1) = 0.3 bu/a
57.5

A
57.0 +1.6 bu/acre

56.5

56.0

55.5

55.0 -

54.5 -

FST FST/IST

10 Years of trials show IST
consistently improves:
Yield

Stand count
/& PIONEER. Vigor

Data from 2004 - 2014

Pioneer Soybean Research

59 replicated research locations
Average insect pressure

Product performance is variable and subject to any number of environmental, disease and pest pressures Indrvrdual results may vary.



Agronomic benefits analyses — Why do some claim ‘no
benefit’?

== Study design for yield trials
* Replication
« Seeding rates and economics for farmers
* Planting dates
== Benefits beyond yield
== ENtomology
- Ease of monitoring early season vs later season pests
- Grad student availability, funding and experience
* “Secondary” pests

(5. PIONEER.
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2015 PPST plus Lumivia Seed Treatment Agronomy Testing - North America

@UPONT

(&) PIONEER.

Fupanin wa e )
I
o « _“
L e Min £ ST
T o 2 N ; |
- ke . s
) - HERTH L o ! ;
M & L
A 4. Dakota Beuiof] 5:..|| e ":}-h » | pieent  gprls
: . o -
& ‘ : wir )
. L ] ; 7 u ol s ol sl et
By MINMESOTA T AR oy
] \I T '\ in]
[ o
= LU T e e L 5
=n . P Y
] g arde B %
° =] 'r ® a - ‘ S 3 e EISE = Bl 5 gl |
= LiL e iz 8 it / it¥ & it
= ® [ ] “ S J];E]- : o et T
S ' il 3 ML HIGHM H E i : it ¥ :
SOLrIT - L allb=l - ale " -_ il ..‘.‘; :
Wy SutieE T. \J o Bt - e B
YOI~ v
AT Cospr @ . _.,6. ® R T au ke '-‘ 111.] ML &7
L e !".,u-m i ey i 5 :
L b ﬂi weialfll " C:Jll . Soatl “ ® qedo werlagd o
® ® 4 r ridls . pr
h = - 'i\ yILE Sepitie e
[ . a ’ PICLE i —
= i = i - . H! et 3 i _IL:‘
iy ' . B = At Lot & . A Cnumbns . . uE
Ul J E_D T N [T O INDLATS T | L T
1 L : B k| -
' Menyey ] . !'"1-' 1;[ il 5 danap ~ ;guinﬂ
g 'u_ L&l vl . ¢ A
- G HgE A ' ® ® Kansas 'y . Kladra g e e i N |
; kY 4 ”0"'“'°“p:|m.:- ® Tanck B oy - . =0y WY L
LOLORAD 0 ope Jetférson _ Ch .-_...':nn S : R
3 FLia & w city [ L Cl ik w kT i -u:!-t
N . i -nch! o .8
Miblg S L ] Garllen [ ] ® i LSSOLE mille _\1n1§‘3’"r'“ [ u‘!_-.n - L4
iw . - o YEH TUCKY ot . i
l Wichita oy G : . - V1 rG 1L A
nikginn Japlin Singheld :_ Turdiar d ~ ot
A | Fa O e
Euid St Nasheille cee B LolHA % = fr
- R K st Ak R & ¥
5, B Tulsa CTARK [ESSEE & *
nta by Oklahoma-  Favetepille Tarkeen TET N EE 4 e &
J‘u"“]‘l-("u]lm A Oty Fifu s o : . . .m.umb HL\L: i .I-M ) N
L 'u . o . FLATEAUYU Jhaphi Hantmige CAROLL i
NEwW OKLAHOMA Litile % o
MEXIC () e e mx Tupflo g a
AL / Anfusn
‘ Widdita P o ] T oA aild
. s fec Filts e RANSAS MISSISSLPET Fimmbongham sl r ket
K ocuregy EXTACADG T whbagk i o' g . " .
Al Texad X g, Greeuggille @ L Al A1 AN A W B
L EY — L 5, L.z )
Fus Eoty Tort EE . oy ulu.mhus -
gy Carlshpar  (STAKEG Py g, Waotth - . | 1 & Wophgoreel Q0 r{[ﬂ A gpemun
Abil e s o ¥V ER 1 . E
| rrre— . Tl o1 Maomrace e 5 i N Aoy
A 2015 Corn Research Locations LOULST AN A P A - ! .
: ! : : > i L. Leoneille
H 2015 Growing Point Agronomy On-Farm Testing " Ameedis X 1o s -
ir 5 e i
T alklih s o
_ _ _ ;o - : 5 —_—d Mile s
L] 2'[]:15 Grc}wmg Point Agronomy PKP Trlals 5 ; A e ,-.u_a/j"""-\‘- -

DuPont Pioneer Confid ential



OQutline

== HOW are seed treatments regulated? What do the EPA pollinator
risk assessments tell us about seed treatments?
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Seed Treatment Regulation

. Seed treatment product regulation — e.g., FIFRA
.. Pesticide application
.  Federal Seed Act

(). PIONEER.




Pesticide Registration Overview

Scientifically demonstrate that it:

* Does not cause unreasonable effects to human health and the
environment

* |s effective against target pests (weeds, insects, disease)

Pesticide registration is needed for:

* Active Ingredients (e.g., clothianidin)

* Finished products (formulations)

» Every country of sales, manufacturing and seed treating

» Each specific use (crop protected, pest controlled, use rate)

Detailed data requirements and application processes are
different in different countries

(35). PIONEER.




Questions a pesticide registrant has to answer:

Product identification

* What are the properties of this new product?

* Do you have the tools to measure it?

Product efficacy

* How does it work? On which targets?

* What is the use rate?

Exposure

* How does it breakdown in the environment? plant tissue?
* Where does it go in the soil, air, water, food chain?
Safety

* Human safety

* Repeat same question for fish, birds, bees, butterflies, worms, mammals,
plants, beneficial insects...

aimCan this product be used safely?

(35). PIONEER.



Printed OECD dossier to be
submitted for one application




Changes in appl. rate,
timing, frequency,
method etc.

v

Is exposure of bees a concern?

A2

Use pattern, crop
attractiveness,

Calculate Tier 1 Screening

Level RQs (BeeREX)

* Default exposure estimates
{contact, orai)

» Individual effects data (acute,
chronic fab studies)

*  Consideruncertainties, other
lines of evidence

agronomic practices

<0 1b

ettt |

Mitigation? Refine Risks?

Chemical-specific

AV

Conduct Tier 2 Assessment

* Semi-field colony-level effects
(tunnel, feeding)

»  Application rate and/or
poffen/nectar residues

*  Consideruncertainties, other

lines of evidence
Mitigation? Refine Risks?

residues in pollen
and nectar

N/

Conduct Tier 3 Assessment

* Full-field colony-level effects

»  Application rate and/or
poffen/nectar residues

*  Consideruncertainties, other
lines of evidence

e, e e, - = -
|

Vs

______ Mitigation?

EPA Pollinator Risk Assessment Framework

21



Neonic pollinator risk assessments — EPA and PMRA
Conducted under Obama administration

==+ EPA used data submitted by registrants, as well as public
sources

== USe patterns showing most potential risk to pollinators
Include citrus and cotton, for example

== Seed treatment uses are generally considered a low risk
for route of exposure for pollinators.

« “EPA concludes that any issues related to dust-off at
planting can be addressed using Best Management
Practices and working with the ag industry.”

== PMRA also released its benefits assessment, and
concludes that use of neonicotinoid treated corn and
soybean seed has value in Canada, with the levels of
value varying by province and crop.

(35). PIONEER.




Quality Management: Clean Seed I

Clean seed = Less dust

Clean seed is better for consumers, farmers, our
employees, and the environment

Deploy state-of-the-art seed conditioning and seed
treatment systems

E
¥
' PIONEER

lgram



http://brandcenter.pioneer.com/idm.asp?cid=63

Seed Cleaning and Conditioning

Air Stream Cleaner — Separates seed from foreign
material

<>

Seed Sizing — Group seed by size/shape and
removes small seed, debris and dust

:

Gravity Table — Seed floats on stream of air, seed
pieces and dust are removed

<>

Seed Treating — Aspiration of seed prior to treating
removing dust




American Seed Trade Association

Guide to Seed Treatment Stewardship

= COvVers Best Management Practices for applicators and users of treated
seed

== INpUt from farmer groups, stewardship experts, and experts in seed
treatment application

== 10PICS covered include: Safe Use and Handling, Selection of Treatment
Product, Locating Hives and Communication with Beekeepers, Planting
of Treated Seed, Application, Storage and Disposal

asta QrQDU@f_

first-the seed”

¥ TheGuide e
! Seed | [reatment

Stewardship

25



Reality: Multiple Stressors Affecting Bee Health

PARASITES
|

%¢~ G‘\c‘@g

(5. PIONEER.

Scientists are focused on the
4SS BEE“UTmr,% interaction of multiple factors:
*Parasites (Varroa mites)

*Diseases (Nosema, bacteria and
viruses)

*Weather patterns and changing climate
*Beekeeping practices
~ » Transportation stress
- » Lack of genetic diversity
« Atrtificial food sources

» Pest management within
colonies

*Pesticides (used in hives and in
agriculture)

sLack of suitable habitat
c PRP -Lack of varied diet
*Queen failure

BEEKEEPIN

Information Sources: U.S. Department of Agriculture and U.S. Environmental Protection Agency National Honey Bee Health Stakeholder Conference Steering
Committee, 2013. Report on the National Honey Bee Health Stakeholder Conference (October 2012).
http://www.usda.gov/documents/ReportHoneyBeeHealth.pdf

Mao, W., Schuler, M.A., Berenbaum, M. 2013. Honey constituents up-regulate detoxification and immunity genes in the western honey bee Apis mellifera. Proc
Natl Acad Sci U S A. 2013 May 28;110(22):8842-6.


http://www.usda.gov/documents/ReportHoneyBeeHealth.pdf

HONEY BEE HEALTH COALITION INITIATIVES

The Coalition is focusing on accelerating collective impact to improve

honey bee health in four key areas.

>

Nutrition &
Forage

We are looking
at ways to
improve honey

) Vel
6 B
4 .
e

Hive
Management

We are making
investments to
understand and

5

Crop Pest
Management

We are developing
crop- and product-
specific best

Cross Industry
Collaboration

We are working
across the public
and private sector

bee nutrition to suppress varroa mite management to coordinate on
provide diversity and virus susceptibility practices and solutions that
in honey bee and developing best messaging work

forage management practices
(BMPs) for beekeepers

10



Summary

== \What are seed treatments and why do farmers use them?

== HOW dO you know if seed treatments work? What data are
available?

== HOW are seed treatments regulated? What do the EPA pollinator
risk assessments tell us about seed treatments?
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