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Transgenic Agriculture

Afiter about 10 years, transgenicsare an
establisned part off U.S. crop preduction

39% 0ff U.S: soybean acres and 619 off corn
dChes Were transgenic in 2006

In Wisconsin: 85% soybeans, 50% corn
What have transgenics meant for farmers?
Higher: yielas (Iower prices?)
Easier weed control (more' low/no till?)
Higher seed' costs due to tech fees
Weed and Insect resistance management
|'ots of traits, bundled in different combinations




Focus Today.

What do you get for Your money?
Value of the different transgenic traits

REsIstance Manadement
What are Its costs and benefits?

RisksManagement
IHOW, L0’ protect YourrInveSstment



Corn Gene Stacks

/. tiansgenic combinations available

3 SinglerStacks: RR corn, Corni Borer: (CB)
Bt corn;, Reetworm (RW) Bt corn

5 Double Stacks: CB Bt corn + RR, RW Bt
corn + RR, CB + RW Bt corn

1 Triple Stack: CB + RW Bt corn + RR

Many! different conventional ybrids tor put
these traits into in all the different pessible

combinations




Jotal Tech Fee by Bundle

Based on Reundupr Rewards Program
refund rates for Monsanto: traits

RR CB' Bt RWW Bt Jech Fee
X $26/bag
X $24/1hag

X X $358/bag
) $45/bag

X X $55/bag
X X $55/bag

) X X $70/bag




Jech Feesi by Trait LLower in Bundles

Jrait

Alone

Bundlec

RouUndup:Ready

$26/bag

14 with CB' Bt

110 with RW. Bt

15 with CB+RW Bt

Corn Borer Bt

$24/bag

12 with RR

10, with RW

$15 with RWAHRR

Rootworm Bt

$45/bag

$29MWithr RR

$31 with CB Bt

$32 with CB4+RR




Companies want you te bundle

JraitsS most Expensive WheR beught as a
Single stack

lraits; least expensive When added onto: a
single stack (double stacksare best deal)

Adding artralt onto al doublerstack costs
$1-$5/bag more than addingl it onto a
single stack (expect this cost to fall)



Jrait Valuation

What'isithe Expected Valte, befere you
plant or kKnew: oW the season; develops?

Eirst look at Corn Borer Bt corn
Next Look at Rootwoerm Bt corn
llasts leok at RotinduprReady corn




\/alue ofi Corn Borer Bt Corn

Depends on European Corn Borer (ECB)
population, WRICHIS random

Estimate ECB: population distribution; using
DATICP population data coellected since 1940's

Estimate distrbution; ofi stalk tunneling given
ECB poepulation’ (Mitchell'et al. 2002)

Estimate distribution of % Vield less given stalk
tunneling (Hurley, Mitchell, and Rice; 2004)

Einal Result: Distribution off % Yield' Loss: from
ECB for each WI crep reporting district




Distribution of % Yield Loss in East
Central Wisconsin

Expected (Average) Loss = 3.7%
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Spreadsheet Decision Aid

Farfmer ERtérs
EXpected: Yield (buy/ac)
Expected Price ($/bu)
lech Fee ($/bag)
Planting Density’ (Seeds/acre)

Decision Aid Estimates
Expected Net Bengefit of Bt Corn ($/ac)
Break-Even Probability: (%)



Expected (Average) Net Benetit:

Expected net return ($/ac) to CB Bt corn
Pased on random ECB population,
tunneling, and % Vield'loss

'ORg run’ averade I planted CB! Bt corn
OVEr Many. Years

= Price x Yield x % Yield Loss Prevented
— Jech Eee

Depends on assumed: price, yield, tech fiee
and' region



Break-Even Probability

Because ECB population, tunneling, and %
vield'loss are random), Net Returns to CB
Bt cornrare random

- the averade net benefit s $5/ac does
NOt mean the'actlal net benefit will
always be $5/ac

Break-Even Probability: Probability, that the
value of the yield saved: by Bt corn will
equal or exceed the extra cost off Bt corn




Summary: East Central

Wisconsin

Expected loss from ECB: 3.7%
Assume a; $10/ac tech fee
$24/bag, 33,333 plantingl density

At current high cern prices, low.
expected corn Vields still make
CB Bt corn worth buying

Table: Expected yield needed
at each price to justify cost

Main Point: Buy CB Bt corn

Expected
Price Yield
3.00 90.1
3.25 83.2
3.50 /7.2
3.75 /2.1
4.00 67.6
4.25 63.6
4.50 60.1




\/alue off Rootwoerm Bt Corn

Do net have the data to developra system ok

RV Bt corn
RECOMMENC

ike I have for CB Bt corn
ations based on my: published Work

and researc

1 EXPEFIENCE

No Rootworm problems in Rotated Corn

No need fo

I rootwoerm control in rotated corn

NG preblems with seybean Variant WER or NCR

extended d

lapause In this part of state

Main Point: Rotate corn to control RW



RW. Bt corn in Corn after Corn

Available RW: Control Options
RW: Bt corn, Soil Insecticides, Seed Ireatments

None provides complete control
All three controel other seed/root pests

RW: Bt corn’as gooed as o better than Soll
Insecticides and Seed Ireatments for RV

Seed reatments generally;least efifective
Which Is the most economical?




Cost off RW. Contirol

RW: Bt corni tech fee about $18-$20/ac
alone, $12-$13/ac as double; stack

Soil Insecticides also $18-$20/ac
Seed lreatments $1.5/bag, or about $6/ac

[HOW: many: bUShels do; your need to save to
justihy: these; costs?



Bushels Needed to Justify Cost

Seed RW!SIngle Stack
Ireatment. | R\W Double Stack Soil Insecticide
Price $6/ac $12/ac $18/ac
2.00 3.0 6.0 0.0
2.25 2.7 5.3 8.0
2.50 2.4 4.8 7.2
2.75 2.2 4.4 6.5
3.00 2.0 4.0 6.0
3.25 1.8 3.7 5.5
3.50 1.7 3.4 5.1
3.75 1.6 3.2 4.8
4.00 1.5 3.0 4.5
4.25 1.4 2.8 4.2
4.50 1.3 2.7, 4.0




Main PoInt

At current corn prices and costs; to justify
these treatments, Nneed to expect to save

1.5-2 bu/ac for seed treatment
3-4 buy/ac for RW in double stack
4.5-6 bu/ac for RW: single stack or soil insecticide

Expected savings will'depend:on CRW
pressure—hew: badis itin your area?




RW: pressure in East Central W1

I do not have data on RW: pressure; in EC\WI

UMW Cornr Hybrid! Perfermance Irials
Irials at Fon du: Lac, Seymour;, Valders
Compare RW: Bt torhybrids without the gene

Compare and See bu difference and lIodging; ever: the
last fiew: years: s it Worth It?

Work-with county: agiagent or dig throughi publication
Workswithr UWEX te) run; your own' trial

DO yeu already’ treat for RWW?
What haveyou found for PErformMance?
What doyou get for your money?
L.eave some untreated rows to see
Ask neighbors what they do



Some, things to think about

RW Bt corn Vs Soill Insecticide
AS good! as) or better control
Vlore consistent/dependable controel
Safier to) USe for people and environment
Vlore convenient to Use: No  INSECLICIAE boXes

RW: Bt corn Vs Seed lreatments
Better control with RV Bt
Both convenient toruse (but need refuge for Bt)
Both safer to use

All'three control more pests than just Rootworms



Main Point/Summary.

[ you think you need some seill INSEct protection
[ier CoKnI alter corn
Seed Ireatment the cheapest, but worst control

RW Bt Corn as double stack best deal—most
protection at cheapest cost

RW! Bt Corniasisingle stack: comparable to; a soil
INSECLICIAE 1IN Cost

Soll Insecticidergood! backup, especially 1i=did not
order, or buy: RW: Bt or Seed treatment
None of these perfect: Refuge, Efficacy, Safety
and Consistency




Roundup: Ready: Trait:

Cost for RR corn trait
$10-$11/ac ifi single stack
$4-$6/ac as a bundled stack trait

Weed Resistance: Major proeblem arising due to
OVer use off Reundup: several instances in U.S.

Recommend: Do noet rely selely/primarily en
Rounduprior weed controliin Cornraliter RR
Soybeans that use Roundup:as primary. Weed
contrel method




Value of RR corn

Do not rely:on RR trait fer weed control, rather
treat RR tech fiee as the cost te buy: the option
[or @ Weed rescue treatment iffneeded

Rely:on seme standard, nen-Reundup, Weed
control, thenr use Roundup: only it you have a
weed control fiailure or an escape

GIves good weed controel, plus preserves
RoOUNAUP, ier Your seybeans and' the Roundup
OptIon for your corn, but costs more

[Fails as resistance management 1 you end up
Using Roundup: on' cornr most/many: years



Reésistance Management
New: Issue due to lransgenics

Weed Resistance: rotate modes of action—do’ Not
KEep! using; enly: Roundup: year afiter year:

Insect Resistance fior Bt Corn: 20%) non-Bt reftuge
e Within 72 mile for CB Bt e Adjacent for RW: Bt
Use soil insecticide/seed treatment fer RW.: reftge

Choose the refuge; configuration that Woerks' best for
\you




Reésistance Management
New: Issue due to lransgenics

WWeed Resistance: rotate modes off action—ado
RO KEEPIUSIng only: Roundup: year afiter year

Insect Resistance for Bt Corn:
20% non-Bt reftige
Within 2 mile for CB' Bt
Adjacent: for RW Bt

Can use a solll insecticide or seed treatment on
RW reftige

Choose the reftige configuration that works best
for you: are many’ possibilities




Expected Cost of CB' Refuge

You| give up ECB: controel in refuge, so
expect torlose seme yield—How much?

Expected Cost off CBIRefuge in terms of
ECB damage, spread over whole field

= price x yield x % refuge x % ECBloss

Expected yield loss from ECB in East
Central Wisconsin = 3.7%

Refuge = 20%



Expected Cost $/ac for ECB Refuge
Spread OverWhole Field

yield
price

3.00

100
2.2.2.

110
2.44

120
2.66

150
2.69

140
3.11

150
3.33

160
3.55

3.25

241

2.65

2.69

3.13

3.37

5.61

3.85

5.50

2.59

2.85

5.11

3.37

3.63

3.89

4,14

3.75

2.78

3.05

3.33

35.61

3.89

416

4,44

4.00

2.96

3.26

3.55

3.85

4,14

4,44

474

4.25

3.15

3.46

3.77

4.09

440

492

5.05

4.50

3.33

3.66

4.00

4.55

4.66

5.00

5.33




Main PoInt

EXpected cost ofi CB' Bt corn refuge: Is
about $3-$5/ac this year—not too much

Expected cost off RW. Bt corn refuge?

Low! Iff Use seed treatment or soil
INSECtICIde on'your refuge

Main peint: reflige dees cost money, but
not too much, plus refuge has: benefits




Benefits of Refitge

Doingl the right thing!
Compliance Asstrance Program (CAP)

doing on' farm! INSPECtioNs and IMpPosing
pPENnalties for Vielations

Valtiable Datai: compare yields between
iefige and Bt and calculate the actual cost
ofi refige and'the actual yield benetfit

Use data over years and fields tersee your
dverade (expected) benefit and costs; pius
oW your benefit and costs have changed



Risk: Management:

HIgh InpUt Cests' means you are making a larger
IAVEstMent When you: plant yeur crep

Seed costs| firom transgenic tech fees
Eertilizer and Euel costs higher, Labor as well

IHIgh' corni prices means expected value off your
Crop! IS hiIgher than N year past

USe crop! Insurance to
Ensure recover some/all off your Input costs
Reap benefits of high corn prices

2007 a year to consider crop: INSurance



Crop: Insurance

4 types for cornand soybeans in Wisconsin
Insure your vield—APH

Insure your Vield and market price—CREC
Insure county yield—GRP

Insure county. yield and market price—GRIP
Must decide by March 15



Crop Insurance Hints for 2007

Just completed 2 page Fact Sheet
Yield/weather risk- same as inl otheryears
IS price risk greater this year?

Good year to consider revenue (price x yield)
IRsurance: CRE or GRIP

I prices drop, youd like torhave current high
prices locked infor your crop

I prices go higher, yourd like to be sure you
have grain te sell’or can buy grain for livestock

CRC and GRIP meant for these risks



CRC vs GRIP

CRE pays indemnities based on'your yield
and CBOI prices

Need established! yield history
Pay: more for individtal based coverage

GRIP pays based on county: yield and
CBOIr prices

Do net need yield nistory.
Generally’ cheaper. than CRE
Good deall it your yield follows county: yield



GRP/GRIP generally:argooed dealiin
this) part off WiSconsin

Just competedanalysis off GRP for corn
and seybeans for each VWisconsinicounty

Color maps available en my: Web page
WWW.ade.Wisc.edu/mitchell/extension. htm

TIhese colnties SNowW on average, positive
net return torGRP (@nd GRIP) fer corn,
especially:with the Planted Acres Option

GRP (or GRIP) not good deal fior soybeans




Expected Returns (bu/ac) to
GRP Harvested Acres Option

iigla= _
*  Bayfield

> 1 bu/ac
0to 1 bu/ac

& —1to 0 bu/ac

-2 to —1 bu/ac
< -2 bu/ac

Corn

waukes

Green  Rock  Walwort I




Expected Returns (bu/ac) to
Bouglas GRP Planted Acres Option

Bavfield
Iron

&=hland Yilas Corn

Burnett

Lincaln

Menominee

Marathon

> 1 bu/ac .

@ Oto1bu/ac

T+ —1to 0 bu/ac YMernon

r —2to—1 bu/ac Calurnbia ulk o

& <2 bu/ac Ei-:hl.a' . ’
Crawford zhin qt

Green  Raock  Walwort I'-

Juneau




Expected Returns (bu/ac)
Douglas to GRP for Soybeans

Bavfield

Iron

Ashland

Washburn

Sawyer

Burnett
Flarence
Price Cneida
Fore=zt
Rusk

Lincaln Langlade Marinette

Tavlar
Menomines
Oconto

Dioar

Fottage

kewaunee

IWaa d

> 1 bu/ac ' N Sheboygan
Y% to 1 bu/ac Juneay
O OtoYibwac — Vemen
1 to 0 bu/ac _ Dzaukee
< _2 bu/ ac - - fichlan zhin gton
" No Data Crawfard

E:I .a rl E “rlll1 i | IIIII .a IJ L:: ':-. ':-.
Towa ]
a
Lafayette . Rock Walwort I'-




Other Quick HINtS

Coverade llevel: Usually' 70-75%; fior CRC or APH
pest deal, sometimes 65% or 80%

Price Election: Take 100%/maximum
Jnits: Get as many. Optionall Units as can

LIVestock/Dairy: Use Crop: InSUrance: se can: buy
grain iiryoeur vield fails

lrrigations Lew yield risk; look at GRP/GRIP
Llow. Yieldss Use yield pltugrand fileer, try GRP/GRIP

Short/No Yield History: Use GRP/GRIP as establish
history.




Summary/Conclusion

Transgenic Seed Cost: double stack best
deal, single stack most Expensive

CB' Bt corn: worth the cost inf EC Wisconsin

Plant RW: Bt corn only: afiter corn, and only: if
need RV contrel—you decide

Plant CB' Reflige: costs $3-$5/ac off corn

Plant RW:Refltige: treat: with sellfinsecticide
Or seed treatment

RR trait: Gives option to fix control falures
OF Weed escapes, don't use as main control

Consider crop: insurance: CRC/GRIP



Questions?

Paul . Mitchell
UMW-=-Madisen Ag & Applied ECONOMICS

Office: (608) 265-6514 Cell; (608) 320-
1162

Email: pdmitchell@wisc.edu
Extension; Web Page:
WWW.ade.Wisc.edu/mitchell/extension.htm
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