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How do you Define Plant Stress?

A Lambers et al. (1998) define stress as:

i @€éé. . as an e nabiotrc ormiatie fadtoathat
reduces the rate of some physiological process (e.g.
growth or photosynthesis) below the maximum rate that
the plant could other wise s

I Plants 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

Lambers et al., 1998, Plant Physiological Ecology. Extension
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Time Scale of Plant Response

Time Scale of Plant Response to Environment

Stress

Lambers et al., 1998, Plant Physiological Ecology.

4 A
Stress
Vv response Homeostatic
o compensation
v
o
S
Q
(Y.
(o} 0
- Adaptation
© \ 4 .
& Acclimation
1 I 1 I 1
Min Day Month Generation Evolutionary time

FIGURE 3. Typical time course of plant response to envi-
ronmental stress. The immediate response to environmen-
tal stress is a reduction in physiological activity. Through
acclimation, individual plants compensate for this stress
such that activity returns toward the control level. Over
evolutionary time populations adapt to environmental

stress, resulting in a further increase in activity level
toward that of the unstressed unadapted plant. The total
increase in activity resulting from acclimation and adapta-
tion is the in situ activity observed in natural populations
and represents the total homeostatic compensation in
response to environmental stress.



Yield (bu/a)

Soybean Yields

United States and Wisconsin, 1960 to 2010
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Herbicide resistant soybean variety use- Wi
1996 to 2009
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Soybean Yield is a Function of:

A Genetic potential
I Variety selection
I Traits and yield drag/lag

A Agronomic management

I Planting date, soil fertility, pest
management, traits, etc.

A Environment
I Water, temperature, climate change, etc.
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Soybean Variety Test Locations

2009 Issues

Uniyersity of Wisconsin - 2009

ADecreased GRU Vields
A Delayed harvest Cow-High

A Mid-season drought
A Soybean aphid
A White mold
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Data avalilable in our tables Page 6.

— Companies sorted
alphabetically [ Maturity dates
Varieties sorted by taken at R8
RM
— Protein and oll . o
Company . Previous |[yearséo
supplied RM BT PSS O 7 results
NIRT
: 2 year, 3 location
Single year results, most —1
multi - location White mold reliable prediction
yields disease incidence of future yields
evaluated at R6
TABLE 2. SOUTHERN REGION ROUNDUP READY YBEAN TEST (Page 1 of 3)
Pefformance Commercial Enfies at e Southern Wiscongin Locatio
ARL=ARLINGTON, JAN=JANESVILLE, =LANCASTER
N\ N 2009 3-Test Averag N 2009 2008 3-Test Average 6 -Test
\L Maturity Yield Lodging Maturty Protein " 0il  Protein RN_ JAM LAN? Yield Maturity Protein Qil Protein Ave.
Originator/Brand  Eniry Group plus Qil YieldWM'  yield WM’ plus Qil | Yield
bulA 15  date % % /A bwA % bu/A % buw/A | bwA  date % % A bulA
Asgrow AG 2002 20 *63 12 25Sep 347 188 2027 *70 11 75 8 45 63 22-Sep 339 193 1999 63
Asgrow AG 2108 21 “64 10 23-Sep 349 188 2072 731 7113 49 65 23-Sep 328 195 2040 65
Asgrow RY 2409 24 *64 11 25Sep 342 188 2031 74 1 66 22 51
Asgrow AG 2521V 25 62 11 30-Sep 346 192 1997 66 1 714 49
Asgrow AG 2606 26 60 16 20-Sep 371 172 1046 57 23 728 49 65 27-Sep 2357 176 2073 62
Asgrow AG 2030 29 *67 13  7-Oct 350 185 2158 63 16 70 23 *@2
Channel 2351R Brand 23 61 13 5-Oct 253 184 1966 62 8 69 9 53
Channel 2400R2 Brand 24 63 1.1 20ct 352 184 2032 67 13 7210 51
Channel 2551R Brand 25 60 1.0 1-Oct 240 187 1903 61 10 67 19 52
Croplan R2C 2139 21 61 11 24-Sep 341 192 1965 *73 3 68 3 43
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.‘[7:-73\\ 2008_WI Soybean_Tests.XLS [Read-Only] [Compatibility Mode] - Microsoft Excel - = X
R | -
—/‘ Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat @ - 7 X
E ( : o 3 o8 L, L, 3] Connedtions | | T & Clear == E = %EI %—‘ :;,gl ‘L_‘l—l QD o
D OWn I O ad X e I e le L -~ - @ roperties & Ll 1? % Reappl @ J‘; ? L { E ==
From From From From Other | Existing Refresh Z| Sort | Filter Y i Textto Remove Data  Consolidate Whatff | Group Ungroup Subtotal
Access Web  Text Sources~ | Connections | All= =2 EC 7 Advanced || Columns Duplicates Validation = Analysis * -
- Get External Data Connections Sort & Filter Data Tools Qutline s
I e t 0 | | WS e A ami g« Y ¥ =2 EH0 EEET[F[C o AN B IS
| A0 bl f-\ ‘Asgrow
A B C [DEIF G H | J K [LIMINO[P QIRSIT u v W X Y |ZAAAB
= 1 |TABLE 2. SOUTHERN REGION ROUNDUP READY SOYBEAN TEST
2
u I I Ctl O n: ; to ro u 3 |Performance Commercial Entries at Three Southern Wisconsin Locations.
b} 4 |ARL=ARLINGTON, JAN=JANESVILLE, LAN=LANCASTER
5
- 6 2008 3-Test Average 2008 2007 3-Test Average 6-Test
7 Maturity Yield Lodging Maturity Protein  Qil  Protein ARL JAN LAN Yield Lodging Maturity Protein  Oil  Protein Ave.
- 8 | Originator/Brand Entry Group plus Qil plus Qil_ Yield
’ ’ 9 DA 1-5 date % % IbiA DU/A-———-——  DUA 1-5 date % % IbiA bwA
10 |Asgrow AG 1802 18 65 1.0 18-Sep 331 198 2057 78 67 49 A
11 |Asgrow AG 2002 2.0 63 1.0 22-3ep 339 193 1999 74 62 52 67 20 19-Sep 348 194 2177 65 3
12 |Asgrow AG 2108 21 65 10 23-8ep 328 195 2040 73 66 56
13 |Asgrow AG 2406 24 * 68 1.0 23-Sep 335 199 2175 *80 * 68 56 68 13 18-Sep 352 197 2256 68
14 |Asgrow AG 2606 26 65 10 27-8ep 357 176 2073 7 67 56 67 13 25-8ep 368 177 2183 66
15
16 |Croplan RT 2092 2.0 61 1.0 22-3ep 327 194 1909 74 60 49 *70 11 18-Sep 345 197 2256 65
17 |Croplan RT 2117 21 65 10 16-Sep 348 191 2003 73 64 58
18 |Croplan RC 2287 22 59 1.0 23-5ep 331 18.9 1848 67 62 49
19 |Croplan RT 2292 22 64 10 20-8ep 326 196 2008 72 65 56 * 70 13 18-Sep 341 197 2251 67
20 [Croplan RC 2517 25 62 1.0 26-Sep 337 184 1958 68 65 54
21
22 [Crow's C2430R 24 60 10 25-8ep 334 189 1821 66 58 56
23 |Crow's C2918R 29 62 11 3-0ct 329 19.0 1929 67 64 55
24 |Dahlco 8210 NRR 21 63 10 238ep 327 197 1976 74 66 50
25 |Dairyland DSR-2200/RR 22 * 68 1.0 27-Sep 338 19.0 2145 72 *72 | *59 *70 18 20-Sep 348 196 2278 * 69
26 |Dairyland DSR-2300/RR 23 66 11 27-Sep 331 19.0 2069 75 66 58 67 20 26-Sep 344 196 2189 67
27
28 |Dairyland DST25-002/RR 245 * 68 11 27-5ep 339 189 2157 *80 * 68 56
29 |Dairyland DSR-2770/RR 27 * 70 12 30-Sep 342 188 2213 * 80 *73 56
30 [FS HISOY R08-20 2 2o = = = =
31 [FS HISOY HS 2166 2 354 194 2331 &7
32 [FS HISOY HS 22R70 2 338 200 2302 68
3 [ “a Add Level ” )( Delete Level “ 53 Copy Level ]| & || @ [ Options... ] [] My data has headers
34 [FS HISOY HS 23R71 2
15 [Fs HisoY R08-26 2 Column Sort On Order
36 [Fs HisOY HS 2766 2] |Sertby |_1:o\umnc 5v| |Values vl |Am2 v 344 198 2252 * 69
37 |62 Genetics 7226 2
38 |G2 Genstics 7255 2
Moy Rt ot fratee =
40 |G2 Genetics 7288 2
41 [Hughes 727 2 351 194 2345 * 69
42 [Hughes 555 2 356 189 2493 *T
43 |Hughes 668 2
44 |Hughes i3 2
45 |Continued oK Cancel
46 |Kaltenberg KB 2309 RR 2 {—] ;]
47 |Kaltenberg KB 2409 RR 24 62 1.0 24-Sep 338 193 1974 74 60 52
48 |Kaltenberg KB 249 RR 24 64 1.0 26-Sep 343 18.6 2019 72 63 56 *70 138 22-3ep 352 19.0 2285 67
49 |Kaltenberg KB 2609 RR 26 67 11 27-Sep 328 19.2 2076 = 80 62 58
50 IKaltenbera KB 278 RR 27 64 12 27-5ep 329 19.0 2005 72 63 58
M 4 » M 1-General | 2-South . 3- Central 4-Morth-Central 5-North 6-Early_WM 7-Late_WM 8-5CN 9-Conventional 2 m
Ready = Num Lock ﬂ Average: 2012,001799  Count: 1702 Min:1  Max 393535 Sum: 3238146 UE =] .2
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Importance of Variety Selection

A Rank the importance of the following factors in
selecting a soybean variety? (1to5)

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

A Average number of soybean varieties planted: 2.3

A Average number of corn hybrids planted: 46®YBEAN

- MARKETING BOARD



RR® vs. RR2Y®
Soybean in 2009




Roundup Ready 2 Yield® Soybeans

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.
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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

www.monsanto.com



A Regions
I Southern (81)
AM.G:1.7-2.9

I Central (82)
AMG:1.1-24

I N. Central (75)
AM.G:0.8-2.3

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

Yields
Low-High
Average
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Comparison of RR® vs. RR2Y ® Traits

A Comparing apples to applesauce
I No access to sister lines
A Told they are not being developed

i AcceleronE v GruiserMaxx in 09 and beyond
A CruiserMaxx (Thiamethoxam, mefenoxam, fludioxonil)
A Acceleron 09 (pyraclostrobin and metalaxyl)

A Acceleron 10 (pyraclostrobin and metalaxyl, harpin alpha beta protein,
imidacloprid)

A Mixed model analysis with locations random
I ddfm- Kenward i Rogers (unbalanced data)
I Multiple varieties over multiple locations



2009 WI Southern Region Yields

Yield Bu/A
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2009 WI Southern Region White Mold

White Mold (% of diesased plants)
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2009 Southern Region Average Yields

Yield Bu/A
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2009 WI Central Region Yields

Yield Bu/A
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2009 WI Central Region White Mold

White Mold (% of diesased plants)
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2009 Central Region Average Yields

Yield Bu/A
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2009 WI North Central
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2009 North-Central Region Average Yields

Yield Bu/A
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2009 Regional Starred Varieties as Percent of Varieties in each Event

Percent (%)
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Crop Seec

Price Calculator v1.2 (Lauer)

otal Input Cost ($/acre)

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

Hybrid / Variety Variety A| Variety B |Difference
Seed Price ($/bag) $62.00 $75.00 -$13.00
Kernels/Seeds per bag Economic advantage ($/acre) of Variety A or Variety B. Seed price
(no./bag) 140,000 140,000 0 difference = $13 per bag: A = $62, Variety B = $75.
Seed Population
(number/acre) 165,000 165,000 0 Yield advantage Crop Price ($/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| | vyields 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 $13 916
Insurance Cost ($/acre $0.00 $0.00 $0.00 2 $7 $5 $3 $1 $1 $3 $5
e R Dfsz s s w s w0 s
Variety A = Variety
Harvest Moisture (%) 20.0 20.0 0.0 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 $37 339
Handling Cost ($/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 P59 $66 $73  $80  $87 394
Yield adjustment ($/acre $33.60 $33.60 $0.00



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

Summary 2009 RR® vs. RR2Y® Soybean

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

A Significant yield response in the RR2Y® trait in
the Central (+2.1 bu a1) and North-Central
regions (+2.3 bu a?) ; no response in the
Southern region

A Does this yield response pay for growers to
Implement?
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Planting Date Shift Over the Last Decade

A 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%

W S GO NS 1IN
SOYBEAN
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What Is Driving this Shift?

A 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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What Drives Yield?

Direct effect

Pods n? A vyield 1.86 1.77 1.75 1.33
Seed mass (g 100 seéjlg, vield 1.19 1.25 1.82 1.64
Seeds pod A yield 0.81 0.54 0.94 1.08

Pods n?:seed mass (g 100 seéjils 2.3:1.5:1 3.3:2.3:1 1.9:1.9:1 1.2:1.5:1
seeds pod

Robinson et. al; 2008



Yield (bu/a)

Soybean Yields

United States and Wisconsin, 1960 to 2010
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Weed Management in GR Soybean

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

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

Acreage 1 2 3 N/A N
--------- % of Respondents---------
<100 68 28 1 2 88
O 100 47 51 0 1 74
Total 59 39 1 2 162

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



