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Why Corn?



The Solution

ÅMake better use of land already under 

cultivation

ÅUse alternative energy sources

ÅConserve energy



The Bottom Lines

1. Corn is the most heavily researched and best understood crop on the planet.

2. Productivity of corn has and will continue to increase far more than any other crop 

as a result of this investment of time and money. 

3. Completely developed infrastructure to grow, harvest and process corn on an 

economic scale unmatched by any other temperate crop .

4. Corn is a multi -use crop for food, feed and fuel and can be a major feedstock for 

cellulosic ethanol. 

5. Corn yield has doubled twice already with far less technology than we have today.

6. Doubling corn yield again is the most certain way to reduce the land demand and 

environmental impact of a sky rocketing demand for food, feed, and fuel.  

7. We need to research all possible methods and ways of producing alternative energy 

and we all need to use less petroleum .  



Yield improvement of corn vs. other crops

How did this happen?

ÅBreeding, biotech and agronomics

ÅExcellent genetics ðdiploid, large diversity pool, extensive improvements over wild varieties

U.S. AVERAGE CROP YIELDS (1866ð2006)

Corn

SOURCE:  USDA, NASS
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Courtesy University of California, UC Libraries

Hybrid corn enabled mechanized agriculture



Impact of breeding and production technology

SOURCE:  March 2006.  Crop Science. Ref# 46:528 -543
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International Combine 303 - 1962

International Harvester  615 Combine ï1968 -75

Courtesy University of California, UC Libraries

Increased yield via genetic improvement and by 

increasing inputs

1959 Cadillac Eldorado 500



A few thoughts on the food, feed, and fuel debate

Å We are where we are in the world

Å Compromise is not the solutioné.we need all three

Å There will soon be 3B more people who want a good life.

Å Trend lines predict where we are going

Å Understanding the vector is important to making the right long 

term environmental decisions

Å We need multiple solutions to complex problems

Å Water, carbon, and nitrogen are the most important 

environmental currencies

Å Corn is renewableé.oil is noté.3 gal. and 20# feed per bushel.



Corn yields continue to climb without increasing total 

inputs or environmental impact

SOURCE:  March 2006.  Crop Science. Ref# 46:528 -543
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There is no data on the futureé

But there is one!



Agriculture is at the Center 

of Many of Societyõs Most Important Debates

TECHNOLOGY IS ADDRESSING THESE CHALLENGES

ÅGlobal food security
ÅEnhanced productivity

ÅIncreased yield

ÅSustainable production

ÅWater availability
ÅDrought -tolerant crops

ÅPartnering to share technology 

with developing world farmers 

(WEMA)

ÅBiofuelsé 
ÅYield technologies to help meet 

demand for both food and fuel

ÅGlobal warming
ÅCO2 footprint

ÅFertilizer use



What I would like you to hearé

As we double corn yields and reduce total production inputs

on the current global acreage base 

and as most countries become more self -sufficient in corn 

Intensive rather than extensive agriculture means

ÅHabitat preservation

ÅNot having to chop down another tree

ÅEver improving environment

Wheat and rice are at the center of the global food shortage 

and neither are used for biofuels 
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A Steady Historical Increase In Plants Per Acre
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ÅPlants per acre have 

increased at 200 ð

300 PPA yr (R2 = 

0.95 to 0.98)

ÅExpect planting 

densities of 30,000 

to 35,000 K/ac by 

2020 (93% seed 

success rate)

ÅòObjective Yield 

Surveyó data from 

Ty Kalaus 

(USDA/NASS)

BREEDING & AG PRACTICES WORK IN TANDEM TO ALLOW HIGHER PLANTING DENSITY
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Increased Planting Density Leads to Increased Yield
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Plants Per Acre

ÅGood correlation 

between plants per acre 

and yield (R2 = 0.71 to 

0.78)

ÅExpect planting densities 

of 30,000 to 35,000 K/ac 

by 2020 (93% seed 

success rate)

ÅòObjective Yield 

Surveyó data from Ty 

Kalaus (USDA/NASS)



Marker -Assisted Breeding Will Continue to Raise the 

Trajectory of That Gain

MARKER-ASSISTED BREEDING HAS DOUBLED THE RATE OF BREEDING GAIN

CHART SOURCE: Eathington et al. (2007) Crop Sci 



2007 Dryland Field Tests of Lead Drought Event Offers 

Visual Evidence of Increased Yield In Stressed Conditions

Discovery Phase 1
Proof of Concept

Phase 2
Early Development

Phase 3
Adv. Development

Phase 4
Pre-Launch

Launch

DROUGHT TOLERANT CORN
COLLABORATION 

WITH

CONTROL HYBRID

(76 BU/AC)

WITH GENE

(94 BU/AC)

SUPERIOR, NE FIELD TRIALS ð2007

2007 FIELD TESTING SHOWS VISUAL PROOF OF YIELD IMPROVEMENT
Water stress 
exposure during 
different stages of 
development can 
have significant 
effect on corn yield.

Monsantoõs lead 
drought -tolerance 
trait shows a 
significant yield 
advantage compared 
with controls under 
drought stress.



In Continued Field Testing, Nitrogen Use Efficiency 

Leads Show Yield Improvement Under Normal Nitrogen

Discovery Phase 1
Proof of Concept

Phase 2
Early Development

Phase 3
Adv. Development

Phase 4
Pre-Launch

Launch

NITROGEN-UTILIZATION CORN FAMILY:  Lead Project
COLLABORATION 

WITH

ÅTargets ways to 
use nitrogen 
more efficiently, 
exploring 
potential to 
boost yield under 
normal nitrogen 
conditions or 
stabilize it in low 
nitrogen 
environments

ÅUnder normal 
nitrogen 
conditions, lead 
trait has 
demonstrated 
yield advantages 
in multiple 
backgrounds over 
multiple years
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TRIALS IN MULTIPLE 

HYBRID BACKGROUNDS

(16 LOC)

Bar color correlates with the specific hybrid background tested.  Same bar color in 
different tests and different years indicates same hybrid was used.

All trials conducted under sufficient nitrogen application levels.

2006 YIELD TRIALS:

SUFFICIENT N LEVELS

(37 LOC TOTAL)

2007

2007 YIELD TRIALS:

SUFFICIENT N LEVELS

(20 LOC TOTAL)

Statistically significant @ pÒ0.10*

-2

TRIALS IN MULTIPLE 

HYBRID BACKGROUNDS

(15 LOC)
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LEAD PERFORMANCE UNDER NORMAL NITROGEN CONDITIONS

2006



SmartStaxÊ Brand Creates Platform that Revolutionizes 

Traits Game With Superior Performance in One Package

Discovery Phase 1
Proof of Concept

Phase 2
Early Development

Phase 3
Adv. Development

Phase 4
Pre-Launch

Launch

First -Ever 8-Trait Stack Being Developed to Create New Value and Opportunity for Farmers

ABOVE-GROUND INSECT PROTECTION

BELOW-GROUND INSECT PROTECTION

WEED CONTROL SYSTEM

Durability
ÅCombining multiple traits in single seed 

helps ensure sustainable insect protection 

and weed control year after year:

ÅCombined modes -of-action for insect 

protection 

ÅCombined herbicide tolerant traits

Performance
ÅResearch is demonstrating that 

complementary trait platforms offer 

superior, season -long performance, 

notably:

ÅEnhanced control of broader spectrum 

of insects

ÅComprehensive protection against 

established, emerging secondary pests

ÅIndustryõs best weed control system

SmartStax is not registered by the U.S. EPA.  It is a violation of federal law to promote or sell an unregistered pesticide.

http://www.prideseed.com/images/logos & pics/LibLink Herbicide Res.JPG


Improvements in Agronomic Practices Will 

Continue to Positively Impact Yield 

BREEDING AND BIOTECH ARE CRITICAL, BUT SO ARE OTHER CONTRIBUTORS

IMPROVEMENTS IN AG PRACTICES HAVE CONTRIBUTED  ABOUT 40% TO YIELD GAINS

AGRONOMIC PRACTICE BENEFIT

Fungicides Using Headline in an acre of corn can bring a 10 to 

13.5 Bu/A benefit to the grower.

Plant Populations More strategic planting densities can increase 

bushels per acre, even with todayõs traits and 

genetics.

Precision Agriculture More precise use of every acre ðfrom GPS-guided 

tractors to GIS to yield mapping ðallows growers to 

maximize use of inputs and land to get the best 

return on investment.

Seed Treatments New treatments to be commercialized with the 

launch of SmartStax should add an incremental 

yield benefit. 

TWIN-ROW CORN PLANTING IS RELATIVELY NEW

TECHNOLOGY THAT IS A WAY TO INCREASE YIELDS


