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Topics: Planting date x Management Interactions

1. Planting date impacts on Corn vs Soybean (northern US)

2. Planting date Interactions with other management factors

= Variety selection (Relative Maturity)
= Impact on Yield, Phenology, and Dry down

=  QOther factors (Systems approach)

3. Take home messages and Resources



Weather Trends

» (Relatively) short growing season

> is expanding over time, later fall frost
and earlier spring frost

» More rainfall during planting/
harvesting window
> Wet spring, leading to planting
challenges

> Wet fall, leading to harvest issues
(and winter crop plantings)
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Planting Time Impacts Crop Growth in Michigan/northern US

Pictures taken mid-July

Planting date: Late April Mid-May Late May - early June Early/Mid June
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Planting Time Impacts Crop Yield in Michigan/northern US

Relative Yield
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Planting Time Impacts Crop Yield in Michigan/northern US
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Planting Time Impacts Crop Yield in Michigan/northern US

Relative Yield
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Planting Date
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Soybean: On-farm trials
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On-farm trials (Mich

igan)

Soybean Planting date

__I_.na.ntﬂn_qamuu|_ *
eyou]

[CBIUg ‘z-00zZewe| ey
CEI0E ‘F-weysu|
Oz ‘oomeud
[TEZDT ‘UolulD
o ‘Aueg

0Z0Z ‘oozewe|ey
610Z ‘T-00zZewe|ey
020T ‘T-sseD

0202 ‘z-uoulp
1Z0zZ ‘emeno
020z ‘Youeig

*

O
—
—
] .
| 1Z0T ‘T-1e|D 1S
020z ‘Aeg
6107 ‘+9ameua]
0202 ‘T-uolulD
0Z0Z ‘T-11e|D 1S
610¢ ‘+Aeg
1oz ‘Aueg
610T “+7-weysu|
120Z ‘uoiny
1Z0T ‘Wua)
0Z0T ‘Z-ssed
1202 ‘T-Youeig

610 “+qWodelp

1202 ‘T-11e|D 1S

1Z0Z ‘@01UoN

020z ‘z-41eId 1S

6T0T ‘uoluld

120T ‘weysu)

120z ‘@3ssemejy

o)} ™~ LN m

6TI0T ‘+u oﬁmc_:_.h_

1207 ‘1-Aeg
1 1

B B I

(a12e/Nnq) @dUd4341Q PILIA

Yield diff. =

Early planting -
Typical planting

* Denotes significant differences at P <0.10

+ denotes fung./insect. spray at R3 in early planting in 2019



G MICHIGAN STATE UNIVERSITY

Risk vs Reward of Early Soybean Planting
» Rewards:

> Increase in yield

> Extended planting window
> Minimize yield penalty from late planting

> Risks:

> Poor germination/emergence, plant stand
> Freeze damage to emerged plants

~ ""Mike'staton

> Crop insurance coverage dates (updated)
» Optimal time:

> Based on field conditions and crop responses (corn vs soy)
> Target fields suitable for early planting, high yields
> Do NOT plant if forecast of cold rain in 24 hrs
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Crop insurance replant dates for Soybean: moved earlier

SCIENCE FOR

SUCCESS

COO0L¢BEAN

---------------

Early Planting Date
' [ 1-Apr
N s-Apr
1 10-Apr
- 15-Apr
[ 20-Apr
- 25-Apr

I 30-Apr
B 5-May
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Planting Time: change other management?
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How to Improve Potential Yield
OR minimize input costs

= Increase profits (ROI)
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Factors to consider:

 Variety Selection:
* Relative Maturity
* Traits
« Seedbed preparation
« Planting method/Seed
placement/Row Spacing
» Planting depth
« Seed rate
« Seed quality
« Seed treatment
* Pest control
* Fertility
« Harvest Decisions
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Corn Relatlve I\/Iaturlty (RM) for max yield
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Corn Yield: Relative Maturity vs Planting date
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Corn Yield: Relative Maturity vs Planting date
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» Use Late-maturity hybrids for early season planting
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Corn Kernel Number vs Weight

Kernel number
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» Under timely planting, greater kernel number while maintaining high kernel weight
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Corn Kernel Test Weight & Moisture

Test Weight Moisture
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» High test weight and low moisture when using late-maturity hybrid under early plantings
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Corn: Time to Black Layer vs GDD Compression
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Growing degree days
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» GDD Compression: Decrease in

1100 hybrid GDD requirements with
delayed planting
10001 _ ' | > Compression of 1.4 GDD (1.0 — 1.9)

120 130 140 150 160 per day delay in planting for Silking
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Corn: GDD Compression 0]
s
Year To Silking  To Black Layer Q 6. | 2
2021 1.5 (1.1-2.0) 5.5(4.0-7.1) ‘S 41 e
2022  1.9(13-26)  7.4(39-11) °
2023  0.8(05-1.1)  6.4(43-7.8) N el 1
Average 1.4(1.0-19) 6.4(4.1-8.6) o 9I4Relativ:I?VIaturit; 04 109

Data from 5 hybrids (89, 94, 99, 104, 109 RM) over 3 yrs, Lansing, Ml

»Compression to silking was only ~25% of total GDD compression

»Rate of GDD compression increased with late-maturity hybrids
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Corn: Useful 2 Usable Tool (U2U) https://mygeohub.org/gr
oups/u2u/purdue gdd
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Corn: Useful 2 Usable Tool (U2U) https://mygeohub.org/gr
oups/u2u/purdue gdd
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Corn: GDD changes over time

1990 1999 2000 2009 | 2010-2019

\.

2000

1800

1600

GDD, May 1- Sept 30 (86/50 method) J. Andresen, MSU _

» Seasonal GDD totals are increasing over time in Michigan and other northern states
» Use hybrid GDD information in addition to RM ratings
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Corn: Drydown (for maximum Profits)
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Corn: Drydown (for maximum Profits)

Moisture- Black Layer 26 - 35% 32-39%
Moisture- Plateau 14 - 23% 20 - none
Drydown Rate (per day) 0.70% 0.47%
99 RM, May 10 Planting

Drydown Rate (per day) 0.64% 0.45%
99 RM, May 30 Planting

Drydown Rate (per day) 0.56% 0.39%
109 RM, May 10 Planting

Wet Fall
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Corn: Measure moisture In-field? Crop: Paraas

& Turfgrass Management

(o)}
o

1 Y=1.16x-4.28 ®
R2=0.97
p <0.0001

(9))
o
1

2020
=& 2021
2022

-NIR sensor (e.g., SCiO, annual cost)
-Other options?

NIRS sensor moisture (%)

10 20 30 40 50 60
Oven moisture (%)
Agyei et al. (2023; Crop, Forage & Turfgrass Mgmt.)

» Fast and non-destructive estimation of kernel moisture is important for harvest planning



G MICHIGAN STATE UNIVERSITY

Corn: Kernel weight after Black Layer
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» No change in kernel weight after black layer (i.e. No Phantom yield loss)
across hybrid RMs and planting dates
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Soybea n: M at u r|ty G rou p ( M G ) Soybean Maturity Zones in Michigan
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Mourtzinis & Conley (2017)
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Soybean: Maturity Group vs Planting date
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Siler & Singh (2022, Crop Sci.)

» Late maturity variety for early-season planting (till 15t week of May)

»Switch to early maturity with delay in planting (starting early June) OR Double crop soy
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Driver of soybean yield increase: Seed Number vs Weight
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» Combination of early planting and longer maturity: more time spent in V stages (increased
# nodes/pods/seeds), as well as R stages (more time to fill increased number of seeds)
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Soybean Phenology

R7 date

April 26 : MG 1.0 Aug 30
April 26 : MG 2.0 Sep 07
April 26 : MG 3.0 45 Sep 25
May 15 : MG 1.0 Sep 04
May 15 : MG 2.0 38 Sep 14
May 15 : MG 3.0 45 Sep 25

June4:MG 1.0 34 Sep 12

June 4 : MG 2.0 37 Sep 23

June 4 : MG 3.0 41 Oct 04
June 27: MG 1.0 32 Sep 28
June 27: MG 2.0 46 Oct 12
June 27: MG 3.0 48 Oct 14

100 120 140 160 180 200 220 240 260 280 300
Day of Year
mP-VE ®mVE-R1 mR1-R5 R5-R7
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Physiology of Yield Increase

= Adjust planting date and soybean maturity to:
Harvest more light prior to the onset of reproductive development
Maximize number of nodes/pods/seed per acre, longer reproductive phase

Minimize the impact of periods of extreme heat and/or moisture stress

‘during flowering and pod set
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Soybean PDxMG trials: On-farm

90
80 74.5b 54 c
70 67.5¢c
60
50
40
30
20
10
0

58.3a 58.9 7
54.9 a 53.7 b
52.9b 50.4 b

44.1b

9.7b

Yield (bu/ac)

Kalamazoo-24 Branch-24 Branch-25

Early planting, Shorter MG ® Early planting, Longer MG
Later planting, Shorter MG B Later planting, Longer MG

E. Anderson, MSU
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Take Home Messages

» Optimal planting time is critical, however planting in marginal soil conditions can
reduce yield (more so in corn)

» Other management practices (e.g., maturity) can be adjusted based planting time
(Systems approach) to improve yields and profits

» Benefits of early-season planting can be expanded upon with the use of
late-maturity varieties (conduct on-farm trials for your location)

» Portfolio approach in maturity selection (also provide genetic diversity)

> Plant late-maturity varieties first (30-40% acres)

> Plant mid- and early-maturity varieties in sequence to “stack” soy flowering/pod set or
corn pollination

> Plant 20-30% acres to each of mid- and early-maturity varieties



Resources: agronomy.msu.edu

Cropping Systems Agronomy
| —

Extension
N

Team Research Michigan Corn Hybrid Trials

A Extension

Extension

The ultimate goal of our extension program is to provide current, unbiased, and scientifically
sound agronomic management information to clientele in Michigan and elsewhere. Our
program focuses on current and emerging issues faced by farmers with an overall goal to help
farmers increase their profit within the constraints of available resources while minimizing
potential adverse environmental consequences. We also focus on factors that could limit the
quality of the crop in addition to yield to maximize farmer profit in the current and future

marketplace.

Soybean

Presentations

on. Manni Singh - Updated with the most recent research!!!

Science for Success Initiatives

Across the US, soybean Extension Specialists are working together on a ‘Science for Success
initiative. Please check out this tab for exciting information on soybean

Science for Success Articles

Articles

SOYBEAN PLANTING CONSIDERATIONS: PLANTING DATE,

———
= SEEDING RATE AND ROW SPACING IMPLICATIONS

U D ON APRIL 28, 2022

imal planting date, seeding rate and row spacing are

Resources

Prospective Students Contact

Extension

Soybean
Corn Grain
Corn Silage
Small Grains

Multi-Crop Systems
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Soybean Plant Stands: Is Replanting Necessary?

DEFINITIONS: Since terms may vary
throughout the U.S,, these definitions
may clarify terms used in this paper.

'R MICHIGAN STATE UNIVERSITY

Kernel dry down insights for
corn growers

Benjamin Kwadwo Agyei and Maninder Singh, Michigan State University Depart

Microbial Sciences, and Jeffrey Andresen, Michigan State University Departmer
environm Soybean planting considerations
0 share | for maximum profits

Maninder Singh and Thomas Siler, Michigan State University Extension, Department of
Plant, Soil and Microbial Sciences - April 21, 2022

[0 3nareJO Tweet [0 save [0 snare]& print ] mai]

Matching planting time with other management decisions can increase yield while
minimizing input costs
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Field Conditions at Planting-

Optimal Soil Moisture

» Avoid tilling/planting when soil is wet

“mudding it in”

= Side-wall compaction

= Non-ideal seed placement
= Poor seed-to-soil contact
= Soil Compaction

» Soil too wet to plant?

> When soil at desired planting depth
just deforms, ok if crumbles

» Use soil moisture sensor
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Saturated

Unavailable

- = wilting point —field capacity

Sand Sandy Loam Silt Clay Silty Clay
Loam Loam Loam Clay

Soil Texture
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2024
April 7-13

Field Conditions at Planting-
Optimal Soil Temperature

» Wait for soil temp 45-50° F and rising

» Imbibitional chilling injury at <50°F
for first 24 hrs (soybean), 48 hrs (corn)

2025
April 1-5

» Slow emergence and uneven stand (of
greater concern in corn)

‘\J )

Source: USDA (top 4”’)
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Seed Quality —~grigy
e SEED
»Germ. % on seed tag e

VARIETY:
SEEDS/POUND:2780
DATE TESTED-03/2025
ORIGIN: IL

» Early plantings: use high i
quality seed £S5

» Test seed vigor (use same lab)
> Cold test
> Saturated cold test
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Length of Growing Season (1999-2023)
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