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Outline

Overview: Strategies for success In soybe
production

Reducing Harvest Losses
m Lowest pod height in soybean
m Land Rolling (aka rock rolling, etc)

Risk/Benefits of Long Season Soybeans
Maximum Yield Studies
Minimum Seeding Rate Studies
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Strategies for success In soybean p—
production

Maximize your yield potential

m Manage previous corn crops for maximum
yield potential

m Start with excellent fertilidhigh P and K
(add S?)

m Choose the absolute highest yleIoBrigu
seasornd varieties available

m Plant early
m Plant in narrow rows

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU



UNIVERSITY OF MINNESOTA

Strategies for success In soybean g

production (cont.)

Minimize losses

m Plant varieties with prescriptive, defensive
packages

m Manage pests individually and aggressively
m Minimize harvest losses

B Donot waste $0s .Qn, -
additives L%
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Lowest Pod StudigsJustification

Increased harvest losses have been noted In
southern Minnesota soybean fields. Producers
unable to harvest low enough to capture all of th
lowest pods.

Reduced tillage to existing corn stocks may play
some role in this trend, but it does not explain th
widespread problem#0 07 (| e®®9 )s

This problem has been a large and ongoing |ssu
iIn WC and NW Minnesota for years., -

Biological base®or this phenomena are not
known
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| EXTENSION |
Background

In generad Soybean populaticamd maturity
group effect soybean growth and developme
In ameaningful way.

m Moving adapted varieties sod#treases overall
plant height, while plant stature is increased wht
plants are moved northward.

m Increased seeding rates tends to increase overe
plant height (througétiolatior), andwithinplant -,
ylelds tend to be placed on higher nodes. ™ =

However, no one hagamined the effect of .~
these on lowest pod height in Northern
environments.
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Background (cont.)

Plants uses light qualitse@:farred) to sense
neighbors

Previous work in our lab showed that a

nearestvithin ronplantplantdistance of
<1.50 1| s rbaamuwuicrha gi

m Wepostulatedhat lowest pod height-will ™
followa similar threshold
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Justification (cont.)

Increasing soybean seed costs have push
producers tdbe moreconservative itheir
choice of soybeaseeding rates.

Research studies have indicated that
soybean harvest populationslODK (or
less) areneeded to maximize yields.
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Research guestions

What Is thevithinrowspacing that results in
lowpoddin@

B What does the response curve look like? Is tf
a breaking point near current low seeding rate

Do plants in adjacerdws havanyimpact?

m In other wordsisthere a different lowest pod
helght response in narrow rows than In W|de
rows?

m Since this affect Is likely primarily Ilght quall
related, what affect does the presence of.ct
stalks have on this phenomenon -
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Protocol

Locationd 2008 and 2009
m StPaul and Waseca, MN
Studies
m Plantarrangement | and Il
m Maturity group
m Mulch study
m Timing of thinning
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M



Plant arrangement study |

Wecreateda wide range of interplant

distances by seeding soybeang edtes
il 254847/ 5rand 22k, 20 0 r 0\

m Overplanted andandthinned

Earlier and latetthan adapted varieti@gere
plantedat 3rates(73 125, and 75k); = 4"
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Helght Of the LOWGSt POd UNIVERSITY OF MINNESOTA
across 3 maturity groups —

INn 4 Minnesota environments 2008-2009
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Plant arrangement study ||

Impact of row spacinmgasmodeled by a
combi nati on of popu

/7

arrangementsao

B 14 Treatments
B3 00 r @5wI5, an@175k)
B2 00 (@orsy 825, and 175k)
Bl 00 (@orsy 425, and 175k)

m Equidistant planting (&rates[75, 125,475,225,
325k])
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UNIVERSITY OF MINNESOTA

Height of the Lowest Pod across | EXTENSON
seeding rates and plant arrangments
In 4 Minnesota Environments 2008-2009
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Mulch study

6 treatments

m 3 mulch treatments
m Bare soll, (simulated) corn stalksd red mulch

m 2seedingrategb5andl75 1 n 2060
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Lowest Pod Helght UNIVERSITY OF MINNESOTA
across 3 mulch treatments and 2 populations |
in 4 Minnesota environments in 2008-2009
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Timing of thinning

Thinned stands at emergence to 175K

Control treatment plus treatments thinned
/5K at either V1, R3, R4 (2009 only) or R!
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Timing of Thinning Experiments | EXTENSION |
2008 - St Paul, and Waseca

(o))
1

Height of the lowest pod (in)
N IiN

Treatment
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UNIVERSITY OF MINNESOTA

Timing of Thinning Experiments | EXTENSION |
2009 - St Paul, and Waseca

Height of the lowest pod (in)
D

Treatment
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| EXTENSION |
Summary) Lowest Pod Height Studies: Physiolc

Although we expectedoaytochromésensing
red:farred light) response at the seedling stac

C It appears that pod placement may be sinr
related to total pod load on an individual plan

m Pods per node likely reaches a maximum at low
seeding rates

E More pods per plant requires pods tobeplaced
both higher and lower on the plant , .
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Summary Lowest Pod Height Studies:
Management

Short MG soybeans will be more susceptible
harvest losses.

m Increasing seeding rate for short season varietie
will help a little

Moving to longer maturity varieties will reduc
harvest losses due to clipped pods

Pushing maturity while increasing seedlng ra
may be the best solution. | -
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m
Wh at about I Q
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| EXTENSION §
Why do farmers roll?

MN SOYBEAN PRODUCTION WEBSITE



Treatments:
m Pre plant

Post plant

VC

V1

(V3)

None
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| EXTENSION |

Minnesota on farm rollin@ 20082009

5 locations each yeag Measurements

Population

Infiltration
capacity/erosion

Est. residue
coverage

Harvestabili-ty""
Yield



UNIVERSITY OF MINNESOTA

Observations: . on—

Rolling with heavy residue

Residue protects the emerging plant and
cushions the plant at later stages.
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| EXTENSION |

Risks: Drowsout at Canby (2008
T T

Pounding rain-
around emergence

i Y BEANS.UMN.EDU
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| EXTENSION |
What have we learned so far (Z00i)?

Rolling did not significantly g e
change yields and stand counE S aseea i
Higher potential for sealing thjiSSSEaS S
soll
Later rolling induced more pla
damage
Residue protects the soybeafFSEER
from the roller et T
Harvest was less stressful wig L
rolled plots Py d
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| EXTENSION |
A few additional thoughts

ml really |1 ke the 0p

Residue appears to be a primary driver of
success/failure of this tool

Risk benefit analysis

B At best é
m harvest aid

B At wor st e
m A pond creator
@ A cutoff (sandblasting) promoter
@ A hall simulator
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Maturity studies

The growing season in the Upper Midwes!
a primary limiter of soybean yields

Many farmers choose to plant soybean
varieties that tend to mature slightly earlie
than fully adapted varieties.

m These varieties appear to have good yield
stability, but little is known about how much*
yield is given up under normal fall‘conditions
compared with the occasiooal afdlle 0 -
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Maturity studies

Conversely, we know little about overall
yield losses of long season varieties when
we experience oear |

m Often asked question when we have early
frosts.
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| EXTENSION |

Soybean Yields
10 varieties across 5 maturities
in St Paul and Waseca in 2008
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Soybean Yields | EXTENSION §

10 varieties across 5 maturities

In Becker, St Paul, Rosemount and Waseca in 2009
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UNIVERSITY OF MINNESOTA

Soybean maturty X simulated frost at S
Becker, St Paul, Rosemount, and Waseca - 2009
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Seed Growth Curves for 10 varieties in 5 MG'F
- St Paul in 2009
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| EXTENSION |
United Soybean Board Project (Z20E1 )

The United Soybean Board has provided
funds for a national soybean production

project
6 States

B MN, Ml IA, KY, AR, and LA
m 4 Projects

m Max. Yield, Min. Seeding Rate, Annual/Blenl
Fertilizer Programs, and Seed Quality
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| EXTENSION |
Maximum Soybean Yields (Kitchen Sink)

Examines multiple inputs (in systems)

Additional soil applied fertilizers

m P (751Ib/A); K (50 Ib/A); S (20 Ib/A); Boron (!
Ib/A);Mn(2 Ib/A), and Zn (0.5 Ib/A)

Inoculant
m Vault LVL (Becker Underwood)
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Treatments

Seed applied Fungicide
m Trilex6000 (Bayer)
Foliar Fertilizer
m Task Force 2 (85 + Micro® Loveland)
B @Rl
Foliar fungicides
m Headline (BASF) @ 3
m Quilt Syngenta@ R5 (ontt only)

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU
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Treatments

Narrow rows

High seeding rates
m 200K (vs. 100K)
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Northern (MN and M) Kitchen Sink  ymEmnw
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Central (IA and KY) Kitchen Sink L EXTENSIONJ
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W
Inoculants and Seed Treatments

Inoculants

m Based on 31 MN environments from-2000
C 25% chance for return on investment *

B 59% in NE, 36% in WI, 4% In lA&n(V 3otal) *

Seed Treatments

m Fungicide seed treatments have shown little promis
In UniversitylWYofMand other) trials

m CruzerMaxkas occasionally shown small yield %
increases (often without obvious insect pressure)

m Accelerordresist the bundling of additional chemiea
treatments that you neither need nor want

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU * DeBruinet al (2010)



Minimum population study

As agrochemical and life science compan|
move their revenue generation onto the
seed, seed prices continue to Increase

Extension Agronomists have reduced
minimum seeding recommendations and
farmers continue to reduce seeding. rates

m Recommendations are not unlform across
state boundaries
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Minimum population study

This study Is intended to develop a set of
seeding rate reconditions across US state

Protocol
m 6 seeding rates (261 75K)
m 2 varieties (adapted and 1 MG earlier)than
@ 3 or more locations per state =N
@ Light interception and biomass arg recorded

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU



UNIVERSITY OF MINNESOTA

| EXTENSION §

Minimum Population North (MN and Ml)

60 -
Bl Adapted AB
[ Earlier than- AB AB
B A
2N B BC
C BC
—~ 40 - C
QL
& D
> 30 A
[
> 20 A
10 -
0 -
25K 75k 125k 175k 225k 275k

Seeding Rate

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU



Minimum Population Central (IA and KY)

UNIVERSITY OF MINNESOTA

| EXTENSION §
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Final Soybean Stand and Relative Yield -
fuII-season_soybeans produced in MN, Ml, and |IA
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Final Soybean Stand and Relative Yield -
short-season soybeans produced in MN, MI, and IA
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Final Soybean Stand and Relative Yield =

full- and short-season soybeans produced in MN, MI, and IA
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Final Soybean Stand and Relative Yield =

full- and short-season soybeans produced in 6 states
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| EXTENSION |

Seeding ratesummary

Soybean yields are determined fohaht stand.
Final stands are dependant on

Seeding rate
Row spacing
Date of planting
Seed distribution

Environmentatonditionsd season long (but
primarily directly after planting

Biotic effects pathogens anihsects
Seed treatments

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU
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1999 Lamberton Seed Treatment Study
-stand counts-

B Low 5

B Medium |

[ High -
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Seeding Rate Effect on Final Plant Population AcrosNEEEEIET
13lowa Environmen{20052007)
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| EXTENSION |

Row Spacing Effect on Final Plant Population Across
13 lowa Environments (220 7)
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Adjusted total soybean stand losses — Jussmor s

emergence + attrition GEEELY
2000 - 2002 (10 locations)
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Effect of Planting date on Final Plant Population at De Witt,

Nevada, and Whiting, lowa (Z20d06)

LSD (0.05) = 4800 plants/acre
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Non-competative plants | EXTENS 10N
In uniform or clumped stands _
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| EXTENSION |
Seeding rate summanecommendations)

Since yield is determined by fall stand

m Be liberal with seeding rates until you know
what you have.

m Take spring and fall stand counts in every fie

m Note differences in risk factors (planting date
soll type, weather after planting). .. .

m Adjust seeding rates downward slowly overs
years. s 3

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU
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Final Soybean Stand and Relative Yield =

full- and short-season soybeans produced in 6 states
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Adjusted total soybean stand losses — Jussmor s

emergence + attrition GEEELY
2000 - 2002 (10 locations)
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Non-competative plants | EXTENS 10N
In uniform or clumped stands _
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Seed distributiod conjecture

Poor distribution will only effect yields wben
m Seeding rather low rates (11ZBHK)
m In poor growth environments (weatihiseasefertility)

Doubleand tripledrops do not cost yield, but those
seeds may be wasted

Wide rows amplify the effects of poor distribution

Producers using older soybean planter units or drill
cannot afford to be too conservative about seedmg
rates.

One carstill buy a lot of beans for the priee:of a new
planter
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W
Overall Summary (overall yield trends)

Examination of MANY muite population studies
from across the MiIidwes

m Under most conditions there appears to be a very sr
and linear yield advantage to increased seeding rate
m Usually bufor 75100K
m Too small to pay for extra seed
Occasionally, mulsite studies include rare
Instances of large yiettbcrease$rom increased -
seeding rated due to late season drought Resul
In flat yield response curves over site.”
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| EXTENSION |
Overall Summary (attrition)

Attrition sucks, but it does work in parallel
with agronomic principles
m Attrition Is greatest in
m Wide rows

m Higher populations
m Early planting

Because wide rows, high seeding rates,.a
early planting benefit less from increased.
harvest populations, few interactiens are=
noted in most studies o
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Checking plants 10 days after rolling

Rolling day damage
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Rolling at V1 and V3

Wheel traffic was more
damaging to soybeans tha
rolling




Rolling at B trifoliated V3

Growers were not comfortable with rolling
this late. Two agreed to roll one plot but no
all three. ; <

~Carnage!!

MN SOYBEAN PRODUCTION WEBSITE > WWW.SOYBEANS.UMN.EDU



Breakdown of surface
aggregates

Sealing the soll
Decreased infiltration

Increased erosion
m Wind and water= %
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| EXTENSION §
2009 Rolling Summary

Yield Population Yield FPopulation Yield Population Yield Population
Treatment (bu/acre}Plants/acre(buacre)Plants/acre (bu/acre)Plants/acre(bu/acre}FPlants/acre
Wendell Canby Wood Lake Winger
Pre 46.2 177.202 | 439 142993 | 6B1.1 154493 | 350
Fost 46.7 172265 | 4279 142 354 | 599 160,301 | 37.0
50% Cracking| 469 164,308 | 423 133468 | 594 158 568 | 357 207,769
V1 46.5 161,869 | 409 138.811 | 596 159139 | 3338 178,315
Va3 46 2 151473 403 138811 612 159139 | 335 154 434
UTC 47 0 167212 | 416 138811 | 5&73 159139 | 327
LD (0.05) =] NS NS 1.7 NS NS NS NS NS
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Soybean Seed Quality

ExXports are essenti a
m >1.5 Billion bushels are exported

Among US soybeans, those from North and
West regions of the Corn Belt are deficient in
protein concentration and only average for oll

m Soybean crushers have a difficult time mak|n1
high protein (48%) meal from Northern=
soybeans.

m Therefore, they are worth less on the domest
and international market.
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| EXTENSION |
Example: Premium for Gulf beans

Taiwanese will pay $5/MT ($0LLAS/
premium for Gulf beans over those from
Pacific Northwest

Ocean rates

m From PNW = $35
m From Gulf = $60

@ So Taiwanese are paying a total, premlumf
$30/MT for Gulf beans ($.82)
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Quality & Price Comparison
US Soybean vs. Brazil Soybean

0/ Asrival | Protein | Oil | Moisture F/M CNF Basis
K03(Brazil) | June’09 | 36.32 | 19.72 11.67 0.66 65N
K09(Brazil) | July ‘09 | 35.70 | 20.32 11.37 0.72 152N

K07(US GULF) | May ‘09 | 34.83 | 19.54 11.56 0.66 171K
K12(US GULF) | Oct. ‘09 | 34.32 | 19.46 11.16 1.35 343X
K11(US PNW) | Sep.’09 | 33.16 | 18.61 10.98 1.17 264.75X
K13(US PNW) | Nov. ‘09| 33.40 | 19.19 11.53 0.42 281.2F
US (CNTR) 2009 | 34.94 | 19.24 11.33 0.36 220

US Soybean by Panamax usually contains over 1.5% of
F/M, while F/M by Container is less than 1%.

| MAREBOARAD

TET UKION CORPORATION




What can we do?

Variety selection is key

m There are excellent varieties with good qualr
characteristics

B www.worldsbestbeans.com

Some farmers may be able to participate |
premium programs from crushers - .. =
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| EXTENSION |
Some seed quality research from our lab

Environmental limitations to seed protein
and olil deposition

m Small plot research
m Minnesota Soybean Quality Survey

US Soybean Quality Survey
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| EXTENSION |
Results from the Minnesota Soybean surv

Intro and methods slide
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Figure 1
Year, Region, and Temperature Effects
on the Qualjty of Minnesota's Soybean Crop
Results frq = :
1 v 2004 e
230{ = 2005 ° -
Temps
220 - :
]
9 ]
S 210 - .
200 - -
: y =6.63x +88.7| ~
R*=0.84
190 : : : : . .
15 16 17 18 19 20 21 22

Average regional ambient temperature
(15 August-14 September) (°C)
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| EXTENSION |
ean surv



Quality of the United States
Soybean Cro2009

Dr. Seth I_Na%l,;,_, ‘ ' &
Dr. James HOrf™ "
Dr=Jill W@ 8 ,an
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| EXTENSION |
2009S0ybean Quality

Compared witB008

Protein was aboudt2percentage pointsigher
(35.3%)

Oil was abou.5 percentagaointslower (18.6%)

The common Northwest to Southeast gradient ir
soybean protein concentrations noted, but It was
not as dramatic as in some years % 7
m  Western Corn Belt states Protein = 34,8.

m Eastern Corn Belt states Protein = 35.7
m Midsouth states Protein = 36.0
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2009 U.S. Soybean Quality Survey

Protein ( %)

n=1811
30.1-340

B 341-351
B 52-361
B 62375

s

= USSEC.
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2009 U.S. Soybean Quality Survey Oil ( %)

n=1811

152-175
B 176-183
B c4- 190
B o200

___ESE




2009 U.S. Soybean Quality Survey

e

Sum Protein, Oil (%)
n=181
50.4-527
B 528-537
B 535-549
B s50-572
| N

5




Protein (%)

2009 U.S. Soybean Quality Survey

Filled Contours
01-344
B 344-352
B 3s52- 356
B 56-36
B -6
B sc-e2
|

USSEC.
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2009 U.S. Soybean Quality Survey

Oil (%)

n=181
152-175
B 175-181
B 121-185
B 2510
B 2- 100
B es-214
B 2 s-237
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