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The Beginning of Pioneer

Commitment to Farmers’ Productivity and Profitability

» Henry A Wallace founded the
Hi-Bred Corn Co. in 1926 —
the first company to develop,
produce and market hybrid
maize seed

@

Hybrid Rice effort initiated in
India in late '80s

Committed to increasing
customer productivity and
profitability
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Growth In Total Maize Production

Area vs. Management, Technology & Genetics

World Maize Production: 1980-2016
» Crop yields will need to continue i Ate
to increase to keep pace with \
increasing incomes, population, 500 AR \
fuels and demand for meat

* Productivity gains driven by
adoption of improved
management, technology &
genetics

e Since 1980

— Global maize area
increased 11%
100] =

— Production increased 68% :
e More than 74 million maize “virtual 1980-89  1990-99 2000-05 2008-11 20191

hectares” have been created
since 1980
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Single-cross
hybrids with biotech

traits

-US Corn

Double-cross

Open pollinated
varieties

hybrids
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My Single-cross
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-US Corn hybrids ‘ ‘
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Open pollinated
varieties

' Double-cross

Semi-dwarfsi Indica Hybrids
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World Rice Supply and Demand

Ending stocks depleted to maintain consumption
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World Rice Productivity

Rice area and yields are flat
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Current Research Focused on Future Needs

Assume 10 years to develop, evaluate and commercialize a hybrid

 In the future we can assume that we will have:
— Less land for rice
« Competition with more competitive crops and urbanization
— Less water for rice
« Competition with more competitive crops and urbanization
— Less labor
» Competition with higher-paying industries
— Increased climate variability

* Increased frequency of extreme weather events
* Increase in associated pests and diseases
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~ Biotic Stress
¥« Pests
- Stemborer

— Leaf Folder
— Brown Plant Hopper

Disease
- BLB
- Blast
— Sheath Blight

Abiotic Stress
Drought
Salinity
Submergence
Extreme Heat/Cold

W :



» Off-farm opportunities compete for
rural laborers

~ » Timely weeding is critical in the first 3-
- 6 weeks b

» Manual weeding 15-20 labor
days/HA/weeding

* Direct seeding and herbicide use will
increase with less water for weed
control and less labor for transplanting




- oGrin size nd shape |
3 Length/wxdth ratio

— Milling %- brown rice removed
- HRR-% whole grain
— Whiteness-polishing
— Chalkiness-opaqueness
~ «Chemical characteristics
- Amylose content
» Low <20% moist/sticky
* Intermediate 20-25% most
commonly preferred
— Gelatinization temp- cooking time
— Gel consistency-hardening of
cooked rice upon cooling







«
<< <L e < < <
O 00O
<< C g e < < <

<< <L e < < <
LI IO OO OO




/35 PIONEER. my
A DUPONT COMPANY The miracles of science-
Plant Breeding

Genetics

Extensive,
documented, and Association
cross-referenced map of elite genetics

genetics library

Evaluation

Knowledge of
customers and their
growing conditions

Genomics

Expert Analysis
Mathematicians, Statisticians, Modelers,
Bioinformatics Experts, Breeders,
Scientists, Agronomists
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Innovative Enabling Technologies

Discovery. Development Evaluation

Gene shufﬂ!ng and Doubled haploids Marker-assisted
genomics and molecular selection, single seed
breeding NIR

Trait Integration
Forward breeding and
rapid cycling
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