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 Introduction

e Review of literature

* Fleld surveys, 2016

* Fleld work, 2018 through 2020

o Summary of results
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Nebraska Extensi... Wat... Corn Ear Formation Issues Likely Correlated With the Loss of the Primary Ear Node

WEATHER (60D &
HOME ET) INFO & GROPS MANAGEMENT ~ RELATED TOPIGS ARGHIVES -

Initially thought it was Isolated to

Nebraska Corn Ear Formation Issues Likely Correlated With the

Loss of the Primary Ear Node

Roger Elmore - Extension Cropping Systems Agronomist | Jenny Rees

Reports of ear Issues In August 2016

- Extension Educator | Justin McMechan - Crop Protection and
Cropping Systems Specialist | Tamra Jackson-Ziems, Extension Plant

Pathologist | Tom Hoegemeyer - Adjunct Professor of Practice

As of last Sunday, August 14, 76% of
Nebraska’s corn was rated in good to
excellent condition, according to
was outpacing last year and the
previous five-year average. In most
cases corn yield forecasts for

Nebraska (Aug. 10 UNL Forecasts

.................................................................................................................

and the U.S. are somewhat
encouraging. However, critical seed-

fill stages remain and as the old

_
I I l t r O d u Ct I O | l saying goes, “The proof in the
pudding is in the eating!” Cool

Figure 1. "Normal” length ears with short husks most likely on the
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Reports of ear Issues In August 2016
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Literature review, ear abnormalities

 Not enough research has been done In this specific area

 Ten commonly known and three as recent concern symptoms

* Possible outcome from genetics, environment, and management
* They affect grain yield and grain quality

* [ts mitigation IS Imperative towards productivity & sustainabllity
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Roger Elmore

What Is known?

SYMPTOM SYMPTOM

. Flattened;fasciated; branched Silk balling

* Flattened / fasciated / branched
I Specific mutants; genetics e e ety Cold temperatures;

. EXPECTEDTIMING drought; genetics

* Pinched /reduced row number

Mid-season;silk elongation
stage; before and after V15

of kernel rows/ear definition;
~V4to~V7

° A rre Sted ears Z’f:j:%::ez a N - POSSIBLE FACTORS > | Yy EXPECTED TIMING

_ Environmental stress; 5 = Ty % Early-season; sometime '\.”,_ . f” 1“. . SYMPTOM
Pinched; reduced Fow nUMDEY cold temperatures; B L AN 7 during or after Siee GRS W Silk clipped
° POSSIBLE FACTORS i il . g gy . /4 |
Un eel Call eals Celldivisioninhibitors, [I genetics; P LG bl | eorinitiation; BTN PRV f| rossioeracTons
i.e. sulfonylurea herbicides A 7 | | ~V4to~V6 g Sl Irr:;etit’::::::;;l:se/com
EXPECTEDTIMING N
« Tassel ears #
45 AT Mid-season; flowering and

.Ortez

SYMPTOM SYMPT?M : Barbgll-ear; dumbbell-shaped

pollinationtime; ~VT and ~R1

 Silk balled ears

Arrested ear POSSIBLE . * g Ny G EXPECTED SYMPTOM
° S I k I " d POSSIBLE FACTORS FACTORS g 3 RN N TIMING Banana shaped
I C I p p e ear S Non-lonic Surfactant (NIS) Temperature | & » " AL . R ¢ ‘,' : Mid-season; POSSIBLE FACT(?RS
formulations stress: | AR A ¢ N P when keenal I.Hetai\t/dror.gi:(téche.m.lcal
R : , » ‘' N : applications; stink bug injury
¢ B alfladina ears i omemrembe imitedsolar Weruuhl. 'S | A" Rite=S e 9, oveperedr EXPECTEDTIMING
if Mid-season; number of kernels per S ., : N = » Sy S . )
| M radiation; v - " B areset; Mid-season: around
-2 B - row definition; ~V10to ~V16 | Y/ R | e \ P A ' : |
Z - - hormonal 1 __ & / | X - ~V12to ~V15 pollinationtime, ~R1 |
o I p p er ear S Photo: O.Ortez Photo: B. Nielsen changes ' A b ) : \ '. b. Photos: O. Ortez
. Blunt; beer can A B Zipper
® I p aC e e ar S POSSIBLE FACTORS POSSIBLE FACTORS
Plant stressresponse, S Genetics; high-seedingrates;
. . . 'Beer Can' Ear {28 ..
i.e.chemicals or environment ) drought stress; defoliation
EXPECTEDTIMING EXPECTEDTIMING

POSSIBLE FACTORS a* 5 | : EXPECTED TIMING
Heat/drought followed g - I Late-season; close to
by cooler temperatures g »_.'_5‘ P / ‘ : flowering and

Late-season; during/after pollen
kernels formed & aborted, >R1

Mid-season; cell division process;
kernel formation; ~V7 to ~V12

MU P s DINSTHM 0 0 ()

A e

Poto: B. Nielsen

Recent concern?
e Multi-ears

SYMPTOM S . ‘ - : :

and precipitation; high A3 Vi N 4 pollination time; SYM_PTOM
Tassel ear Forirde: oF - a , VT and ~R1 Tip back
POSSIBLE FACTORS PRESQRENGE: BN | SYA R POSSIBLE FACTORS

Normallyon tillers; lower populations; Pollen/silk availability; kernel
4 end rows; border rows p abortion; weather; genetics
% EXPECTEDTIMING Photos: O. Ortez EXPECTED TIMING

Mid-season; ear and tassel Late-season; during grainfilling
formationon tillers C 1 OSING: REFMARKS period; ~R1to ~R4

One would think that after 70+ years studying corn, it
would be understood completely... Not true! Widespread
cases of ear abnormalities have been reported in recent

« Barbell-ears
e Short-husks

Photo: O. Ortez I Photo: J. McMechan

"N

years, little is known about the causes...
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Ear development issues as result of
Interactions among G x E x M:

genetics (G)
environment (E)

management practices (M)

... but specific causes are still to be found!
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Ear Classification
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Multi-Ears

Ear Classification

Seven ears
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¢
Barbell-Ears

4

Barbell-l base

Barbell-2: middle

Ear Classification Barbell-3: tip
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¥ 4 /Short HUskKS

80% short

Ear Classification

00% short
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Plant Kernel Rows Kernel n
Population Ear Weight . Yleld COmpOﬂeﬂtS
Kernels /
Row
ars
Plant Potential Harvestable

= -\
\

EAR ISSU

\‘1

Corn Growth {
&
Development vl V2

R6

V3 VS V6 V7 V10 VIS V17 VI,L Rl R3 R4 RS
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Fleld Surveys, 2016

15 grower fields In Nebraska

CHERRY KEYA PAMA BOYD

*Multiple hybrids included

*50-100 plants sampled per field
*Ylelds ranged 103 to 260 bu/Ac

\"\_; . ‘l

-Up to 49% of issues | _
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Step #1 v
Plant Measurements Step #2
Ear Classification
5:2{1 ::‘:k / Normal Secondary Ear

, / Short Husks Step #3
Yield Components

’ 18cm
s,
‘ 18cm

o S et
15cm

5cm

o Barbell Ears
S o

‘ Multi-ear

36 c

17 cm (Internode 9-10)

@
Ear @

Height 19 cm

©
{7

(8
64




Affected Fields

N

R TR\

Abnormal

Normal

Field Observations

12 affected fields,
22% of ear abnormalities

»

200 Node

16

180

15
160

14
140

o

13 \Ae

' ' |

A SH75 SH50 BB2 BB3

120

100

Height (cm)

80

60

40

Lower ear placement
for abnormal ears

Grain Yield Per Plant

Grain Weight (g)

N BBl BB2 BB3 M SH25SH50SH75

Ear Type

»

Lower yield for abnormal
ears, 35t0 91% losses
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2016 & 2017 2018 through 2020:
‘Primary ear 1o0ss?  <Primary ear l0ss?
‘Internode length?  <Internode length?

*Sheath constriction?
7::,",5’5,,‘ T *Hybrid specific?
o Weather stress?
‘Ethylene levels?
g N Seeding rates?
e ‘Planting dates?
‘Emergence timing?
Ear placement?
Solar radiation?
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UNL Farms (3):
Field Trials, 2018 through 2020  HAVELOCK, Lincoln Hybrids

SCAL, Clay Center
ENREC, Mead - ! |
T
Bl 5
e Trials(4)
-. ..-.--- .. Lawrence _ _
SMIRENEEE
.--- V" P Filley Rates
Nebraska - York
T I ﬁ" ¥
-IIIIIIIII

Seven Hourly
Plantings




Crop Production Clinics

Locations (2):
South Central Agricultural Lab, Clay Center, NE
Eastern Nebraska Research & Extension, Mead, NE

Planting
Dates (4):
Mid/Late April
Early May
Mid May

Late May

Hybrids (6):
Three Susceptible (racehorses) = yield varies
Three Checks (workhorses) = stable yields

une, 2018
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Locations (4):
Lawrence, NE Filley, NE
Hooper, NE York, NE

34.000 seeds/Ac¢

Seeding rates (5):
18,000 seeds/Act
26,000 seeds/Ac
34,000 seeds/Ac
42.000 seeds/Ac?
50,000 seeds/Ac

Hybrids (8): % P U N
Four Susceptible (racehorse) 7 TR S AN
Four Checks (workhorse)

e
4
- J
- s N
"_ e D
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2018: six fields summary

Company Farms
N
2
0
| About 7% of ear 2 | UNL Farms
ISSues documented S 20873
across fields é i
E 7.7% 5.5%
807 803 937 . 281 o 277 - 409
SCAL ENREC TOTAL YORK BEATRICE HOOPER LAWRENCE|] TOTAL

ASSESSED ASSESSED
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About 12% of ear
ISsues documented
across fields

2019: six fields summary

UNL Farms

Number of Issues

6.3%

739 579

SCAL ENREC

1194

TOTAL
ASSESSED

1271

YORK BEATRICE HOOPER LAWRENCE | TOTAL

Company Farms

15.1%

1608 1127

ASSESSED
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More Issues with
susceptible hybrids,
2016
through
2020

Hybrids: check vs. susceptible

Number of Issues

From 2018 abnormal ears

1,058
Check Susceptible
Hybrids Hybrids

30%

70%

Hybrids:
Four Susceptible
racehorse = yileld varies

Four Checks
workhorse = stable ylelds
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2018: ear types 2019: ear types
@ G
© ©
o o
O O
= =
> 722 >
Z 616 542 - 469
Short Husk| Multi Ear Tip Back Abnormal Short Husk Multi Ears Barbell Ears
0 (>25%) Ear (>25%)
Y N, W\

Short husks, 69% of the iIssues

Multl Ears Increased by about 73%
Barbell Ears observed in 2019

Short husks accounted for
549% of the Issues
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Number of Issues

2018: planting dates

412

Late-April Early-May Mid-May Late-May

Planting Date

Tendency to less Issues with
optimum planting dates,

early and mid May

Number of Issues

2019: planting dates

Mid-April Early-May Mid-May Late-May
Planting Date

Tendency to less Issues with
optimum planting dates,
early and mid May
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2018: seeding rates 2019: seeding rates

8 /More
5 4 interplant
T Q
v - competition
- o
E /More E
= interplant @
S competition —
> =
0 oo, —~" 0.9% >
9% | 0.6% [Fag7 .
175 165
18000 2_6000 34000 42000 90000 18000 26000 34000 42000 50000
Seeding Rate (seeds per Acre) Seeding Rate (seeds per Acre)
More issues with higher seeding rates More Issues with higher seeding rates

(absolute and relative terms) More issues in 2019 (compared to 2018)
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SUMMARY, 2016 through 2020
Ear iIssues decreased grain yield

Lower placement for abnormal ears

Ear iIssues found across sites & conditions:
2016 (22%), 2018 (7%), 2019 (12%), 2020 (%)
= Susceptible hybrids showed more issues
= Short-husks led the counts
= Early & late planting dates presented more Issues
= Higher seeding rates resulted in more Issues
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Take-Home Message

We can think that after /0+ years of Abnormal Corn Ears
basic understanding of corn, 1t would

pe understood completely...

..Not truelll Ear iIssues affronted in 2016
are still present in corn fields,

reducing productivity and causing us

I

l

MW aboomal corn ears ts availabie oof ine a1 Mg, /39 20ps o3u e COMEARABNORMALITIES p

tO C O n tl n u e I n VeStI g a,tl n g th e C a,u S eS Source (2014): http://corn.agronomy.wisc.edu/Management/L018.aspx
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Some resources availlable

Nebraska Farmer: Does planting date affect corn arowth, ear 1ssues?

UNL CropWatch: Planting Date Impact on Corn Growth and Ear Issues

UNL CropWatch: Corn Development from Studying Ear Issues

UNL Crop Management Conference Proceedings: Corn Growth and development

*North Central Integrated Pest Management Center: Corn Growth and Development i
*UNL South Central Agricultural Lab Field Day Proceedings (pp. 8-9): Ear Issues in Corn ===

UNL Crop Production Clinics Proceedings (pp. 27-29): Corn Ear Formation Issues of 2016

*UNL CropWatch: Corn ear Issues likely correlated with the loss of the primary ear node | B

Osler Ortez - Ph.D. Student in Agronomy and Horticulture https://cropwatch.unl.edu/author/osler-ortez-phd-student-agronomy-and-horticulture p—



https://www.farmprogress.com/corn/does-planting-date-affect-corn-growth-ear-issues
https://cropwatch.unl.edu/2019/planting-date-impact-corn-growth-and-ear-issues
https://cropwatch.unl.edu/2019/corn-ear-formation-issues
https://cropwatch.unl.edu/2019/corn-ear-formation-issues
https://www.ncipmc.org/connection/?p=4459
https://scal.unl.edu/2018SCALFieldDay-CompositeHandout.pdf
https://agronomy.unl.edu/documents/2017%20CPC%20Proceedings%20FINAL.pdf
https://cropwatch.unl.edu/2016/corn-ear-formation-issues-likely-correlated-loss-primary-ear-node
https://cropwatch.unl.edu/author/osler-ortez-phd-student-agronomy-and-horticulture
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Thank you

Questions?

Osler Ortez

Ph.D. Student, Agronomy

osler.ortez@huskers.unl.edu
Phone: (785) 370-

\ _
' 1

AGRONOMY AND HORTICULTURE

College of Agricultural Sciences
. and Natural Resources

Water/,rFood

a. ' DAUGHERTY GLOBAL INSTITUTE
at the University of Nebraska
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