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PURDUE

The folks who set the yield bar...
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PURDUE
CO P@(IELD

Can we learn anything from the
NCYC winners guides”?

NATIONAL

= Hybrid brand or = Insecticide (()PQ
hybrid number = Herbicide

* Hybrid traits * Fungicide [
= Seed treatment = Planter ‘BEST;THQ‘WW
= Harvest = Combine

population

= Rates of N/P/K

v20191217 © Purdue University 4 E



Apparently, equipment

color is important...
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Grain Yield vs. Reported Population CONTEST
Top 3 winners each NON-IRRIGATED class, 2007 - 2018
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Video © RLNielsen, Purdue Univ.
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Grain Yield vs. Reported N Rate CONTEST
Top 3 winners each NON-IRRIGATED class, 2011 - 2018
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PURDUE

NYIELD

S0, what Is the common
thread among national corn
yield contest winners?

A Few Legends:

Herman Warsaw
Francis Childs
David Hula
Randy Dowdy




PURDUE
Options for increasing yields

1. Blindly shoot at the target
and hope it works

2. Throw the entire kitchen
sink at the problem N

3. Approach the
challenge from a
thoughtful agronomic
perspective
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PURDUE
Tips for a Winning Program

= [mprove your agronomic knowledge
= Never stop the learning process

= |dentify, locate, and diagnose
important yield limiting factors
= Early crop diagnostics are usually
more successful than “post-mortem”

= Make sound agronomic decisions
based on facts and data...
not based simply on logic...




Sl Critically evaluate what you

read, see, and hear

“It ain 't what you
don t know that
gets you into
trouble...

It’s what you
know for sure that
just ain't so.”

ark Twain, ca. 1907. Library of Congress,

Mark
Washington, D.C. LC-USZ62-112065 . .
- - attributed to Mark Twain
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PURDUE
High-yielding corn requires...

...a uniform, healthy crop canopy capable of
intercepting and utilizing no less than 95% of
the incoming solar radiation by the time the

crop flowers AND throughout the
rest of the grain filling period.

fact gives
something

im for. ( \ (
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PURDUE

CONSTRUCTION Y

Building the solar canopy...*

... begins with agronomic choices made
prior to planting (crop rotation, tillage, soil
drainage, hybrid choice, etc.) and continues
through to the end of the growing season.

Hybrid selection | Crop rotation | Soil fertility | | Soil drainage

Weed control Planting date Insect control | Row width

Seeding rate Disease control | | Irrigation | | Tillage

v20191217 © Purdue University 15 E




Slmply put, thegoal is.to optimize
w-.w
the four;individual components

that contribute;to,yield

Plants per acre
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Because yield is the product of the
season-long development of the
individual components of yield...

. ...achieving high yield requires
Al mmlmlzmg stress aII season long.




Successful germination, emergence, &
stand establishment set the stage

Season-long development of yield components
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PURDUE

Rapid Growth Period

Shortly after V5, a healthy corn field “turns
the corner” and its growth rate begins to

accelerate as it enters the rapid growth
period (RGP).

= Above ground
= Below ground
= Reproductively

v20191217
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Potential ear size (# of ovules) is
determined during the RGP

‘I Season-long development of yield components
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Image source: Somewhere on the Internet
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Severe stress durlng
can dlrectly reduc'e yleldﬂpotent@l by
,_|I|m|t|ng the potential number of kernels

(ovules) on the developlng ears (no~~

rows or no. of ovulues per ro\)v) . A
‘Conversely, minimal stress fvro/m ~V6 tofle

i
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- “N Deficient Corn” Image © RLNielsen, Purdue Univ.




PURDUE
Perhaps more importantly...

Severe stress during RGP can reduce
yield potential later by stunting the
potential size of the photosynthetic
“factory” prior to pollination and thus
limiting the potential photosynthate output
during pollination and grain filling.

* Incomplete pollination success

= Abortion of young kernels

= Low kernel weights



PURDUE
S0, certainly makes sense...

—/ — \
...to minimize the risk of severe stress -
~ during the rapid growth phase that would
significantly decrease photosynthesis. /

= Excessively wet or dry soils

= Significant competition with weeds *
= Root-limiting soil compaction *

= Significant nutrient deficiency *

= Significant herbicide injury *

oy B rmenmin
([ * Things you can contro



Pollination and subsequent 2 to 3

weeks determine actual # of kernels. ..

Season- Iong development of vield components

3  \ B Wﬁ\ Yy / ‘
\ Potential # of /

: rows & kernels Actual # of
per row kernels per ear )

Productive # of plants
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Germ. and Ear size Success of | Kernel "
emergence establishment determmat|on polllnatlon survival

Silk + Pollen “nick” is crucial, especially for tip silks.
Post-silk stress can easily cause kernel abortion.

‘ “Silks in sunlight” image © RLNielsen, Purdue Univ




PURDUE
Pollination can fail due to...

= Persistent silk clipping = Herbicide injury to the

by insects, esp. CRW developing ovules or
» Silk emergence delay ~ tassel

due to drought stress = Severe photosynthetic
= Absence of pollen stress in general

= Desiccation of
exposed silks due to
heat & low humidity

= Excessively cloudy
weather

v20191217 © Purdue University




PURDUE
Kernel abortion

/

= Young, developing |
kernels often abort in Nu\ AR A7
response to severe o0 @"‘
stress during blister A"
and early milk stages R
of kernel development. il

= Symptoms are shrunken, white or yellow
kernels, often with a visible yellow embryo.

v20191217 © Purdue University 27 E



Kernel abortion occurs primarily in response
to severe reduction of photosynthe3|s

. ,\4 r'
AR /r/f(—“zf (g“l\‘& ’ RN | < "), SPF
A, Severe heat or drought
R K RN P ] PR SEPONSY T PG
:Severe nu,trlent def|C|enc |
R N S e Y s s
kY ,,;§evere Ieaf dlsease\_ N e
“L'eaf loss due tOghalla;.- e\

%E%ﬁeﬂsﬁlvely@hlgh populahory

SN T VR g g\r =)
: ,;_,((,//Excesswely warm nlgh't\s‘%ur‘rr}g e
s 7 ity {9 shortly after‘polllnatlon* ¥

gy AL e P = =2 YA WA

ST e zConsecutlveCIoudy days dur

D,y P A AL /
’ ’,4or sortly;after polllnatlo |3 g
*oYreId‘Irmrtmgafactorsyou cangcontrol _

- S




Grain filling completes the story...

Season- Iong development of yield components
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The secret to achieving higher yields in
the future is... figuring out why you're
not achieving high yields now...
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PURDUE
If you fail to identify and

diagnose those yield
limiting factors...

...then some of your agronomic decisions will
“miss the mark” and you either waste SS on
inputs or leave yield “on the table” or both.

v20191217 © Purdue University 32 E



PURDUE

The search for yield limiting factors...

= Requires agronomic knowledge / skills.
= Takes time and is often difficult.

= |dentifying YLFs is important because
we should not be spending $$ on
solutions for problems we don’t have!




PURDUE
Successfully identifying YLFs involves

walking fields, scouting for problems,
and taking extensive notes throughout
the entire growing season.

‘I Yield components develop throughout the season

Dry
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As-applied maps pinpoint equipment issues
- NS

As-applied map of
S|dedress UAN rates

Screenshot from Ag Leader SMS Advanced v18.5
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[ |
™) = Q
Rate (Volume)
(gal(Us)/ac)
71 - 233 ( 0.98 ac)
56 71 (46.75 ac)
55 56 (26.58 ac)
53 55 (47.58 ac)
47 53 (13.64 ac)
33 47 ( 1.61 ac)
B o 33 ( 2.01 ac)
Notes - Spatial Note Type
[] General Note (4)
h o4

Statistics(Selected / All)

Minimum --- / 0.066 gal(Us)/ac
Maximum -/ 233.33 gal(Us) /ac
Average --- | 54.80 gal(Us)/ac
Total -/ 7,625.1 gal(Us)
Area -—-/138.15ac

Length -— /151,539 ft

Count -/ 17605




Yield maps can be road maps
to problem areas in a field

1 Map 3 Layers a
O
c [ Grain Harvest | 2010 | P ]
=
—

( («wt «ma«t mnn(t;. - Yield (Dry) v @
m(u (,:;(’t :’( X > 0) A
- a

- () £ —
o S &~ & rE
(&) Transparency - 100 %
= ‘
= a
Yield (Dry)
(bu/ac)

B 135.99 - 345.93 (4.107 ac)
119.89 - 135.99 (4.301 ac)
108.05 - 119.89 (4.315 ac)

97.11 - 108.05 (4.292 ac)
85.07 - 97.11 (4.314 ac)
M 66.87 - 85.07 (4.323 ac)
B 0.00 - 66.87 (4.216 ac)

s EEEERAASE NS

== Helps us focus
‘ e - on specific

Average -/ 100.33 bu/ac

........... Total —-/2,996.6 bu
Area -/ 29.87 ac
Length --- /86,923 ft

Screenshot from Ag Leader SMS Advanced v18.5 Count - [ 17234




erial Images can also serve as “road

maps” to problem areas in fields
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Aerial images often
good mirrors of yield
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Both help us focus on

specific problem areas B
Grain yield map, 16 Oct
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2 YLFs to consider...

N R

oor soil drainage_

> o

. ) “Glad that’s not my fild” © Purdue Univ, RLNielsen
v20191217 © Purdue University 39




Improve soil drainage where
needed and feasible

W Improved dralnage reduces the risk of..
= Ponding & saturated soils
= Soil nitrate-N loss due to denitrification v

= Soil compaction from tillage, planter, & other
field equipment operations

* Cloddy seedbeds from tillage of wet soils

and stand establishment of the crop
BEIND SRR % L A B R




e YLFs to consider.

TEETTY e

oor soll drlnage

L Hybrld perfor IHG

“‘and OtherW|se

P

crapb'y condltlons

. ) “Glad that s not my fleld” © Purdue Univ, RLNlelsen
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Do not underestimate the importance of
thls seemingly simple decision...

vield
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LFs to consider.

—— e e o R

L= Poor soil drainage ==
Hybrid erfomance

or rep‘e‘gted hy eqlpe trafflc

. ) “Glad that s not my fleld” © Purdue Univ, RLNleIsen
v20191217 © Purdue University 43




PURDUE
Soil compaction

= Risk of soil compaction goes hand-in-hand
with poor solil drainage plus large & heavy
field equment

n ——— bt i

e Compactlon makes poor dralnage even
. poorer and saturated soils last longer. =
‘ = Soils most vulnerable to compaction when
= soil moisture is near field capacity.
= Compaction limits rooting depth and,

subsequently, crop reS|I|ence to stress.
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WI_FS to consider...

" POOr Soil drainage St ——
= Hybrid performance ———
= SO|I compaction from tlll_age operatlons ----- '
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Do your fields
need sulfur?

On-farm sulfur trial images © RLNielsen, Purdue Univ.



PURDUE

Corn & Sulfur

= Sulfur (S) deficiency is more W
common today than 30 years =3\ i/
ago because of cleaner air \ M=

V 5,

* Yield response to applied S fertilizer ca
be as high as 20 to 40 bu/ac in some fields

= However, only 9 of our 22 field scale trials
since 2017 have shown yield responses

= S0, not every field needs S fertilizer

INDIANA
v20191217 © Purdue University \’CORN
Marketing Council



onsider conducting a simple on-
farm sulfur trial with us in 2020



PURDUE
Focus on the fundamentals

= We all need to sharpen our focus on the
agronomic fundamentals of growing corn.

= There are no “silver bullets” or “one size
fits all” solutions to improving corn yields.

= Use today’ s technologies to supplement
your agronomic decision-making, not
replace it.

"R



Timely Agronomic News & Information
for the U.S. Corn Belt

www.kingcorn.org/cafe |
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PURDUE

More “corny” information..

Purdue Extension

Agriculture

Agronomy  Chat'n Chew Cafe

Corny News Compendium

Topic Areas

General information
Hybrid selection
Planting date, replanting

Plant populations,
seeding depth

Stand uniformity, planter
maintenance

Soil fertility & plant
nutrition

Growth staging

Early season nroblems

Corny News Compendium

O ne of the great characteristics of the Web is its ability to
serve as a repository of historical information that is
accessible at the click of a mouse. These Corny News Network
(CNN) Archives serve as a repository for the agronomic articles
published by yours truly at the Chat 'n Chew Café since 1995, with
some additional others written by some of my colleagues here at
Purdue. There is value to preserving these articles because the
problems and issues they speak to repeat themselves in corn fields
somewhere every year. Even though you may not have seen a
particular problem before, chances are that | have during my nearly
40 years of walking corn fields.

The articles are grouped by topic areas in the sidebar list to the left
on large screen devices or by clicking the menu icon in the upper

the topic of

vdst Available at... rowse.

www.kingcorn.org/cafe

"Some problems are

so complex that you

have to be highly — cmmseat_

{ -
intelligent and well
informed just to be !

undecided about them."

R.L. (Bob) Nielsen
Extension Corn Specialist &
Professor of Agronomy
Department of Agronomy,
Purdue University
West Lafayette, Indiana
47907-2054
rnielsen@purdue.edu
Twitter: @PurdueCornGuy
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PURDUE

“Always do right......

This will gratify some people
and astonish the rest.”

— Mark Twain

Email: rnielsen@purdue.edu
Twitter: @PurdueCornGuy
Web: www.kingcorn.org/cafe . INDIANA ,
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