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Soybean Yield is a Function of:

• Genetic potential
– Variety selection 
– Traits and yield drag/lag

• Agronomic management 
– Planting date, soil fertility, pest 

management, traits, etc. 

• Environment 
– Water, temperature, climate change, etc.



Soybean Variety Test Locations
University of Wisconsin - 2009

Yields
Low-High
Average

2009 Issues
• Decreased GDU’s
• Delayed harvest
• Mid-season drought
• Soybean aphid
• White mold

Chippewa Falls
38-51

45 Marshfield
43-58

51

Seymour
46-61

55

Fond du Lac
45-60

52

Hancock
44-71

56

Galesville

42-60
52

Arlington
55-74

66
Janesville

62-80
71

Lancaster

38-62
50

Spooner 31-44
39

S. Bay
38-52 

47
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Data available in our tables
Companies sorted 

alphabetically
Varieties sorted by 

RM

Company 
supplied RM

Single year
multi-location 

yields

Maturity dates 
taken at R8

Protein and oil 
composition from 

NIRT
Previous years’ 

results

2 year, 3 location 
results, most 

reliable prediction 
of future yields

White mold 
disease incidence 
evaluated at R6
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Importance of Variety Selection
• Rank the importance of the following factors in 

selecting a soybean variety?  (1 to 5)

• Average number of soybean varieties planted: 2.3 
• Average number of corn hybrids planted: 4.6

Factor Importance
Yield potential 1.4
Disease resistance 1.5
RR trait (+ or -) 1.7
Dealer recommendations 2.1
Personnel relationship w/company 2.7
Seed price 2.7
Grain quality trait 3.3
Specialty market 3.8



Agronomic Management 



Planting Date Shift Over the Last Decade

• How has your average soybean planting date 
changed from 10 years ago? (169 respondents)

Planting date shift Percent of growers
One week earlier 40%
Two weeks earlier 27%

Three weeks earlier 4%
Later by one week 1%

No change 28%



What is Driving this Shift?

• Rank the importance of the following factors for 
that have influenced your planting date?  (1 to 5)

Reason for shift Importance
Yield increase 1.5
Improved soybean varieties 1.9
Seed applied technology advances 2.0
Weather changes 2.2
Spread out work load 2.7
Industry re-plant programs 3.4



Planting Date Impact on Soybean Yield (ARC)
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Planting Date

End 
April

Begin 
May

End 
May

Begin
June

Direct effect
Pods m-2 yield 1.86 1.77 1.75 1.33
Seed mass (g 100 seeds-1)  yield 1.19 1.25 1.82 1.64
Seeds pod-1 yield 0.81 0.54 0.94 1.08
Pods m-2:seed mass (g 100 seeds-1): 
seeds pod-1

2.3:1.5:1 3.3:2.3:1 1.9:1.9:1 1.2:1.5:1

What Drives Yield?

Robinson et. al; 2008



Impact of environment on 
soybean yield response to 

inoculants and seed treatments



Experimental Design

• Three varieties
– KB 177RR 
– KB 194RR
– FS 20R80

• 5 seed treatments
– UTC 
– ApronMaxx RFC (1.5 fl oz/ cwt)

– CruiserMaxx (3.0 fl oz/cwt)

– Optimize (4.25 fl oz/cwt)

– Excalibre (1.2 fl oz/ cwt)

• 171,000 seeds per ace (n = 540)

Chippewa Falls

Marshfield Seymour

Fond du Lac
HancockGalesville

Arlington

Janesville
Lancaster



Soybean yield response to seed treatments: 
Distribution of yield by location



Characterizing Soybean Yield Response to 
Rhizobial Inoculants

• Develop a patentable technique to quickly quantify soil 
rhizobia populations as well as develop a selection matrix 
from which growers can accurately assess the probability 
that an inoculant application will lead to increased yield 
and profitability.

• Our specific objectives are:
– To develop a fast and reliable quantitative PCR assay to quantify soil 

rhizobial populations 
– To determine if rhizobial inoculation is necessary after flooding events
– To quantify the effect of crop rotation and tillage on inoculant efficacy
– To quantify yield response of inoculants over various environmental 

conditions



Developing a Rhizobia ‘soil test’

• Previous studies suggest that if soybean is frequently 
grown in a crop rotation, soil rhizobia populations can be 
sustained without inoculation.  

• Current methods for quantifying rhizobia:
– Most Probable Number (MPN)
– Plate Counts

• A more efficient method is needed!



Polymerase Chain Reaction (PCR) 
and Quantitative Real-Time PCR

• PCR is a technique that multiplies a given sequence of DNA. 
• qPCR measures the quantity of DNA as the reaction progresses
• Target genes for qPCR are the nodZ and noeI specificity genes 

found Bradyrhizobium japonicum, B. elkanii, Sinorhizobium fredii 
and Rhizobium etli for the nodulation of soybean.

• Primer sets noeI-B and nodZ-A perform well with standard PCR, 
at an annealing temperature of 58°C (see Figure).  The length of 
the amplified DNA is as expected for each primer set.

400bp
300bp

200bp

100bp

PCR primer test with pure Bradyrhizobium 
japonicum USDA110 and a soybean plot soil 
sample.  58°C annealing temperature.

noeI-A noeI-B nodZ-A nodZ-B



Crop Rotation
SS 3C CC

Number of Rhizobia per 
gram of soil 

(10x)

0

1

2

3

4

5

6

Number of soybean-nodulating rhizobia 
as determined by the MPN method

SS: 57,675 g-1 soil

3C: 4,100 g-1 soil

CC: 25 g-1 soil



Soybean yield response to seed 
treatments across regions in 2009
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Soybean stand response to seed 
treatments across regions in 2009
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Weed Management in GR Soybean
• 26% of respondents indicated that they applied a preemergence 

herbicide to their soybean crop.  

• What is the average number of glyphosate applications you make 
to your soybeans?

• 3.1 bushel ( 7%) yield increase between 1 and 2+ passes

-----Number of applications ------
Acreage 1 2 3 N/A N

---------% of Respondents---------
< 100 68 28 1 2 88
≥ 100 47 51 0 1 74
Total 59 39 1 2 162



Predicted Yield 
Losses with 

Postemergence 
Herbicides

Nathanael D. Fickett, David E. Stoltenberg, and 
Chris M. Boerboom

University of Wisconsin-Madison

Clarissa M. Hammond 
Wisconsin Department of Agriculture, Trade, and 

Consumer Protection



1. Survey: Methods

►Total POST fields:
 2008

►Corn: 48 fields, 10 counties
►Soybean: 30 fields, 8 counties

 2009
►Corn: 45 fields, 11 counties
►Soybean: 40 fields, 11 counties

►Surveyed 10 1-m2 quadrats
spaced by 30 paces in a 
horseshoe pattern

xx



2008 2009
Corn Soybean Corn Soybean

Mean density (no./m2) 102 ± 17 107 ± 26 93 ± 15 98 ± 25

Mean height (in) 5.9 ± 0.8 8.5 ± 1.4 5.5 ± 0.7 7.0 ± 1.1

Mean growth stage V5 V4 V5 V3

Mean yield loss (%) 4.4 9.3 4.8 3.1

Summary

►Weeds in many corn and soybean fields were 
controlled after critical heights of 4 and 6 
inches, respectively
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J. Obermeyer, Purdue



Common Diseases of Soybean
Fungi

White Mold     Brown Stem Rot   Phytophthora Root Rot

Nematodes

Soybean Cyst Nematode

Virus

Soybean Mosaic Virus    Bean Pod Mottle Virus

Bacteria

Bacterial Blight



2009 WSMB Sponsored SCN Testing Program

• 801 kits sent out
• 151 soil samples sent in and analyzed (11/1/09)

Risk of Yield 
Loss

Egg count range 
(per 100 cc soil) % of total

None 0 73.5%
Low 1 to 500 7.9%

Moderate 500 to 2000 7.3%
High 2000 to 5000 5.3%

Very high Over 5000 6.0%



High Yield Experiment 2008
• RCB split-plot design with 5 reps 

– Experimental unit: 20’ by 50’
Treatments

LOW INPUT STANDARD KITCHEN SINK
ULTRA KITCHEN 
SINK

Irrigation 1 Irrigated 2 Irrigated 3 Irrigated 4 Irrigated

Seeding Rate 175,000 175,000 260,000 260,000

Fertigation 28% 28% 28% 28%

Inoculant Optimize Optimize Optimize

Seed treatment CruiserMaxx CruiserMaxx CruiserMaxx

Foliar Insecticide Warrior Warrior Warrior

Foliar Fungicide Headline (1x) Headline (2x) Headline (2x)

Quilt (1x) Quilt (1x)

Soil applied biocide Contans Contans

Foliar nutrients Micros (3x) Micros (3x)

Nitrogen Chicken litter Chicken litter

P and K 40P + 80K 40P + 80K

Ethephon Yes



Conclusion of Discussion Points



Grain Yield by Management System
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Differential Input Costs per Acre
Irrigated Rain-fed

Input Product Low Stnd High U. High Low Stnd High U. High

Irrigation 64.80 64.80 64.80 64.80

Biocide Contans WG 42.00 42.00 42.00 42.00

Manure Chickity Doo Doo 43.00 43.00 43.00 43.00

N + P + K dry fertilizer 68.00 68.00 68.00 68.00

Inoculant Optimize 2.13 2.13 2.13 2.13 2.13 2.13

Seed treatment Cruiser Maxx 9.50 9.50 9.50 9.50 9.50 9.50

Seed DSR-2200 35.00 35.00 35.00 35.00

Seed DSR-2200 52.00 52.00 52.00 52.00

PGR Pistill 31.09 31.09

Foliar fungicide Headline 15.00 30.00 30.00 15.00 30.00 30.00

Foliar fungicide Quilt 15.00 15.00 15.00 15.00

Foliar nutrients Mangro DF+ plus B 13.00 13.00 13.00 13.00

Foliar nutrients EB Mix 13.49 20.23 13.49 20.23

Foliar nutrients 28% 10.05 10.05 10.05 10.05

Insecticide Warrior 6.00 6.00 6.00 6.00 6.00 6.00

Total 109.85 142.48 368.97 406.80 35.00 67.63 294.11 331.95



Comparison of System Profitability
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• Break even yields:
– Rain-fed environment: 6 to 34.5 bu
– Irrigated environment: -3.1 to 26.1 bu



High Yield Experiment 2009
Input
Irrigation 4 acre inches
Seeding rate 260000 seeds/a
Inoculant Optimize and Soil Implant
Seed treatment CruiserMaxx
Fertigation 28% N
Soil applied biocide Contans
P and K 40 lb/a P + 80 lb/a K
Foliar nutrients Micros (4x)
Foliar fungicides Headline/Quilt (3x)
Foliar insecticide Warrior (2x)

High input RR variety trial
Brand Variety
Asgrow DKB27-52 79
Dairyland DSR-2560/RR 81 60
Kruger K-249RR/SCN 79 72
NK Brand NK S21-N6 81 72
Nu-Tech 6244 79 65
Pioneer 93M11 75

Yield (bu/a)



Soybean Yield is a Function of:

• Genetic potential
– Variety selection 

• Agronomic management 
– Planting date, seed treatments, soil 

fertility, pest management, traits, etc. 

• Environment 
– Water, temperature, climate change, etc.



RR® vs. RR2Y® 
Soybean in 2009



Roundup Ready 2 Yield® Soybeans

Rps3/Rps8
Rsv1, 
Rma,Rmj, Rsa

A1 A2

Rhg4

B1 C1 C2D1a D2 E FD1bB2 I J

Rhg5
, 
Rbs1

K L M ON

Rps1

rhg1

H

10 cM

G

RR1

RR2

Rhg-SCN resistance; Rps-Phytophthora resistance; Rsv-Soybean virus resistance; Rma, Rmj-Southern 
root knot nematode resistance; Rsa-soybean aphid resistance

STRATEGY: Use of extensive gene mapping to identify genes that control key agronomic 
traits; use new breeding procedures and advanced insertion and selection technologies 

were used to select for these genes; increase rate of genetic gain.

www.monsanto.com



RR® vs. RR2Y® Soybean Variety Test Locations
University of Wisconsin - 2009

Yields
Low-High
Average

Chippewa Falls
38-51

45 Marshfield
43-58

51

Seymour
46-61

55

Fond du Lac
45-60

52

Hancock
44-71

56

Galesville

42-60
52

Arlington
55-74

66
Janesville

62-80
71

Lancaster

38-62
50

• Regions
– Southern (81)

• M.G: 1.7 - 2.9

– Central (82)
• M.G: 1.1 - 2.4

– N. Central (75)
• M.G: 0.8 - 2.3



2009 WI Southern Region Yields
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2009 WI Southern Region White Mold 
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2009 Southern Region Average Yields

Event

RR1 (63/81 Varieties) RR2Y (18/81 Varieties)
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2009 WI Central Region Yields
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2009 WI Central Region White Mold 

Varieties (82)
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2009 Central Region Average Yields

Event

RR1 (55/82 Varieties) RR2Y (27/82 Varieties)
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2009 WI North Central 
Region Yields
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2009 North-Central Region Average Yields

Event

RR1 (52/75 Varieties) RR2Y (23/75 Varieties)
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2009 Regional Starred Varieties as Percent of Varieties in each Event 
 

Regions and Events
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Are you telling 
the whole 
story…..

There is more 
than UW data 

out there!!!



2009  F.I.R.S.T. Performance for WI - South
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2009 F.I.R.S.T. WI South Average Yields

Event

RR1 (19/29 Varieties) RR2Y (10/29 Varities)
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2009  F.I.R.S.T. Performance for WI - South Starred Varieties by Event

Event

RR1 (19/29 Varieties) RR2Y (10/29 Varities)
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2009  F.I.R.S.T. Performance for North Cental State Line

Varieties (30)

Yi
el

d 
B

u/
A

54

55

56

57

58

59

60

61

62

RR 1
RR2Y



2009 F.I.R.S.T. North Central State Line

Event

RR1 (15/30 Varieties) RR2Y (15/30 Varieties)
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2009  F.I.R.S.T. Performance for North Central State Line
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2009 F.I.R.S.T.  Starred Varieties as Percent of Varieties in each Event 
 

Regions and Events

R
R

1 
W

I S
O

U
TH

R
R

2Y
 W

I S
O

U
TH

R
R

1 
N

C
 S

TA
TE

 L
IN

E

R
R

2Y
 N

C
 S

TA
TE

 L
IN

E

Pe
rc

en
t (

%
)

0

20

40

60

80

100

RR 1
RR2Y



Crop Seed Price Calculator v1.2 (Lauer)

http://corn.agronomy.wisc.edu/Season/DSS.aspx

Hybrid / Variety Variety A Variety B Difference
Seed Price ($/bag) $62.00 $75.00 -$13.00

Economic advantage ($/acre) of Variety A or Variety B. Seed price 
difference = $13 per bag: A = $62, Variety B = $75.

Kernels/Seeds per bag 
(no./bag) 140,000 140,000 0
Seed Population 
(number/acre) 165,000 165,000 0 Yield advantage Crop Price ($/bushel)
Potential plant death (%) 10 10 0 bushel/acre $5.00 $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 
Acres per bag (acres/bag) 0.77 0.77 0.00 7 $18 $25 $32 $39 $46 $53 $60
Seed Cost ($/acre) $80.38 $97.23 -$16.85 6 $13 $19 $25 $31 $37 $43 $49
Herbicide Cost ($/acre) $0.00 $0.00 $0.00 Variety A 5 $8 $13 $18 $23 $28 $33 $38
Insecticide Cost ($/acre) $0.00 $0.00 $0.00 yields less than 4 $3 $7 $11 $15 $19 $23 $27
Fungicide Cost ($/acre) $0.00 $0.00 $0.00 Variety B 3 $2 $1 $4 $7 $10 $13 $16
Insurance Cost ($/acre) $0.00 $0.00 $0.00 2 $7 $5 $3 $1 $1 $3 $5

1 $12 $11 $10 $9 $8 $7 $6

Harvest Moisture (%) 20.0 20.0 0.0
Variety A = Variety 

B 0 $17 $17 $17 $17 $17 $17 $17
Drying ($/point*bushel) $0.06 $0.06 $0.00 1 $22 $23 $24 $25 $26 $27 $28
Drying Cost ($/bushel) $0.27 $0.27 $0.00 2 $27 $29 $31 $33 $35 $37 $39
Handling Cost ($/bushel) $0.02 $0.02 $0.00 Variety A 3 $32 $35 $38 $41 $44 $47 $50
Hauling Cost ($/bushel) $0.04 $0.04 $0.00 yields more than 4 $37 $41 $45 $49 $53 $57 $61
Trucking Cost ($/bushel) $0.11 $0.11 $0.00 Variety B 5 $42 $47 $52 $57 $62 $67 $72
Storage Cost ($/bushel) $0.12 $0.12 $0.00 6 $47 $53 $59 $65 $71 $77 $83
Yield adjustment ($/bushel) $0.56 $0.56 $0.00 7 $52 $59 $66 $73 $80 $87 $94
Yield adjustment ($/acre) $33.60 $33.60 $0.00

Total Input Cost ($/acre) $113.98 $130.83 $16.85

http://corn.agronomy.wisc.edu/Season/DSS.aspx�


Summary 2009 RR® vs. RR2Y® Soybean

• No differences in white mold incidence between 
RR® and RR2Y® traited soybeans

• Significant yield response in the RR2Y® trait in 
the Central (+2.1 bu a-1) and North-Central 
regions (+2.3 bu a-1) ; no response in the 
Southern region

• Does this yield response pay for growers to 
implement?
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