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How do you Define Plant Stress?

ÅLambers et al. (1998) define stress as:
ïéé..as an environmental abiotic or biotic factor that 

reduces the rate of some physiological process (e.g. 

growth or photosynthesis) below the maximum rate that 

the plant could otherwise sustainéé

ïPlants compensate for the detrimental effects of stress 

through many mechanisms that operate over different 

time scale, depending upon the nature of the stress and 

the physiological processes that are affectedé.

Lambers et al., 1998, Plant Physiological Ecology.  



Time Scale of Plant Response 

Lambers et al., 1998, Plant Physiological Ecology.  
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Soybean Yield is a Function of:

ÅGenetic potential

ïVariety selection 

ïTraits and yield drag/lag

ÅAgronomic management 

ïPlanting date, soil fertility, pest 
management, traits, etc. 

ÅEnvironment 

ïWater, temperature, climate change, etc.



Soybean Variety Test Locations

University of Wisconsin - 2009

Yields
Low-High
Average

2009 Issues

ÅDecreased GDUôs

ÅDelayed harvest

ÅMid-season drought

ÅSoybean aphid

ÅWhite 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 yearsõ 
results

2 year, 3 location 
results, most 

reliable prediction 
of future yields

White mold 
disease incidence 
evaluated at R6

Page 6.
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Download Excel
file to use Excelõs
functions to group,
sort, print, etc.
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Importance of Variety Selection

ÅRank the importance of the following factors in 
selecting a soybean variety?  (1 to 5)

ÅAverage number of soybean varieties planted: 2.3 

ÅAverage 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



RR® vs. RR2Y® 

Soybean in 2009



Roundup Ready 2 Yield® Soybeans

Rps3/Rps8
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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

ÅRegions

ïSouthern (81)

ÅM.G: 1.7 - 2.9

ïCentral (82)

ÅM.G: 1.1 - 2.4

ïN. Central (75)

ÅM.G: 0.8 - 2.3



Comparison of RR® vs. RR2Y ® Traits

ÅComparing apples to applesauce 

ïNo access to sister lines

ÅTold they are not being developed

ïAcceleronÊ vs. CruiserMaxx in 09 and beyond

ÅCruiserMaxx (Thiamethoxam, mefenoxam, fludioxonil)

ÅAcceleron 09 (pyraclostrobin and metalaxyl)

ÅAcceleron 10 (pyraclostrobin and metalaxyl, harpin alpha beta protein, 

imidacloprid)

ÅMixed model analysis with locations random

ïddfm- Kenward ïRogers (unbalanced data)

ïMultiple varieties over multiple locations
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2009 WI Southern Region White Mold 

Varieties (81)
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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

Varieties (82)
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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

Varieties (75)
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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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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

ÅNo differences in white mold incidence between 

RR® and RR2Y® traited soybeans

ÅSignificant 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

ÅDoes this yield response pay for growers to 

implement?



Agronomic Management 



Planting Date Shift Over the Last Decade

ÅHow 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?

ÅRank 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
Ą yield 1.86 1.77 1.75 1.33

Seed mass (g 100 seeds-1) Ą yield 1.19 1.25 1.82 1.64

Seeds pod-1Ą 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
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Weed Management in GR Soybean

Å 26% of respondents indicated that they applied a preemergence 
herbicide to their soybean crop.  

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

Å 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

Ó 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


