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» Foresight and agricultural R&D

* Foresight and food security, state of the art
 Trigger of this research

 Drivers of change and wheat quality

« Starting to incorporate wheat quality into foresight
* Next steps



Context

It takes anywhere between 10 and 25
years to develop new agricultural
technologies, so focusing on today’s
issues may imply finding solution’s to
yesterday’s problems.

“We may be at a high tide now, but
ebb tide could soon set in if we
become complacent and relax our
efforts” (N. E. Borlaug, 1970).
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Level of real output

Foresight and agricultural R&D
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Tech advances outside agriculture
* Resource scarcity
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Integrated assessment « Food availability in kg/person
under no climate change and

modeling _
expected BAU scenario (SSP2,
RCP 4.5)

IMPACT model (Rosegrant, 2017)

Global - S5PZ-HGEMZ
- S5P2-HoCC
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Integrated assessment «  Only considers yield not quality of
modeling the commodity

Alternative investment in * s this a problem?

international agricultural R&D
scenarios
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2 US, WHEAT _
LSOOI 2016 wheat production

ABOUT US MARKET & CROP INFORMATION BUYER INFORMATION POLICY
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U.S. Wheat Associates (USW) is the industry’s market development organization working in more than 100 countries. | yl e I d S
international markets to enhance the profitability of U.S. wheat producers and their customers.” USW activities are func

state wheat commissions and USDA Foreign Agricultural Service cost-share programs. For more information, visit wwy H H
« By early 2017, this was confirmed
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with actual production data
In This Issue:
1. Milling Quality Wheat Supply Much Smaller than Meets the Eye " " .
2. Welcome Progress on Trans-Pacific Partnership ® Why d Id th IS go mOStIy u n notlced?

3. USW Training Partners Help Customers Improve Their Products

4. Quality is Generally Better in the 2016 SRW Crop

5. USW Bringing Indonesian Milling Executives to Experience U.S. Wheat Supply System
6. Wheat Industry News

Online Edition: Wheat Letter - A t 25, 2016 1
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USW Harvest Report: www.uswheat.org/harvest h Ig h S

 So what's the big deal?
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Integrated assessment
modeling

Lloyd’s study of multiple bread basket
failures (Lloyd’s, 2015)

» The ability of the global food system
to achieve food security is under
significant pressure.

« There is a pressing need to reduce
the uncertainty surrounding the
impacts of an extreme shock to the
food supply.

* The systemic production shock to
the world’s staple food crops
potentially generates widespread

economic, political and social

impacts.
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Population growth and
economic
development

» Feeding 9 billion plus in
2050

Urbanization and dietary
change indicate an
increase in wheat
consumption in
traditionally non-wheat
staple areas

« Urbanization implies
higher demand for
processed foods in
general, hence increased
importance of wheat
quality.
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g — — Climate change

¢ Field Crops Research
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Milling, processing and end-use quality traits of CIMMYT spring bread | b More erratIC Weather patte rnS
wheat germplasm under drought and heat stress 3

Nayelli Hernd ndez- Espinosa®, Suchismita Mondal®, Enrique Autrigue’ .
Héctor Gonzalez-Santoyo”, José Crossa®, Julio Huerta-Espino™’, Ravi Prakash Singh’, ® Ig e r

Carlos Guzmin®

= bl Whers Srmgrrs, imwrustionsd M o Wheoe eproveemers Corver {CMMYT], Apds Pusd 6647, Meria, DF, Moz
™ oo pperimerel Vallede Mérion, drmienn Novtonal de Svvapaiones Forvenies, Agricoks y Peorts, Km D13, Cam. L Reye-Temram, Comincha, 56250

* Heat and drought.

ARTICLE INFO ABSTRACT

* Negatively affect wheat quality
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DSSAT Crop modeling

« Climate change impact on grain
yield and grain protein

« Mexico as case study
» lrrigated and rain-fed conditions
 Baseline and RCP 4.5 and 8.5

* Current production areas and
" IR , ' | potential production areas

SAT v4.7

t Veersion: 4.7.0 (November 2017) | Free of charge!
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If some crops benefit from increased carbon dioxide, the global impact is less dire and those areas farther from the equator may see some

increases in agricultural productivity.
(climate-induced percent change in agrcultural productivity betwean 2003 and the 2080s)
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Baseline RCP 4.5 RCP 8.5

Wheat grain yield (kg ha-') gridded simulations using the DSSAT
software linked to the MINK system (Robertson, 2017) in Mexico for
irrigated systems using a period of 30-year of the baseline period
(1980 to 2010) and for the simulated future yields using 5 GCMs.

Actual production areas.



Baseline RCP 4.5 RCP 8.5

Wheat grain protein (%) gridded simulations using the DSSAT software
linked to the MINK system (Robertson, 2017) in Mexico for irrigated
systems using a period of 30-year of the baseline period (1980 to 2010)
and for the simulated future yields using 5 GCMs. Actual production
areas.



Baseline

Wheat grain yield (kg ha-') gridded simulations using the DSSAT
software linked to the MINK system (Robertson, 2017) in Mexico for
rain fed systems using a period of 30-year of the baseline period (1980
to 2010) and for the simulated future yields using 5 GCMs. Actual

production areas.



Baseline RCP 4.5 RCP 8.5

Wheat grain protein (%) gridded simulations using the DSSAT software
linked to the MINK system (Robertson, 2017) in Mexico for rain fed
systems using a period of 30-year of the baseline period (1980 to 2010)
and for the simulated future yields using 5 GCMs. Actual production
areas.



Baseline RCP 4.5 RCP 8.5

Wheat grain yield (kg ha-') gridded simulations using the DSSAT
software linked to the MINK system (Robertson, 2017) in Mexico for
irrigated systems using a period of 30-year of the baseline period
(1980 to 2010) and for the simulated future yields using 5 GCMs.
Potential production areas.



Baseline RCP 4.5 RCP 8.5

Wheat grain protein (%) gridded simulations using the DSSAT software
linked to the MINK system (Robertson, 2017) in Mexico for irrigated
systems using a period of 30-year of the baseline period (1980 to 2010)
and for the simulated future yields using 5 GCMs. Potential production
areas.



Baseline RCP 4.5 RCP 8.5

Wheat grain yield (kg ha-') gridded simulations using the DSSAT
software linked to the MINK system (Robertson, 2017) in Mexico for
rain fed systems using a period of 30-year of the baseline period (1980
to 2010) and for the simulated future yields using 5 GCMs. Potential

production areas.
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Baseline RCP 4.5 RCP 8.5

Wheat grain protein (%) gridded simulations using the DSSAT software
linked to the MINK system (Robertson, 2017) in Mexico for rain fed
systems using a period of 30-year of the baseline period (1980 to 2010)
and for the simulated future yields using 5 GCMs. Potential production
areas.
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High levels of CO, can negatively influence
protein quality and hence milling quality

* CO, increases can improve yields but reduces
micro-nutrient content N, Fe, S, Zn, y Mg

Danger of qualitative malnutrition!

Under rain-fed conditions both yield and protein
content is negatively affected by climate change

Expanding irrigation is not a viable option



The many moving parts in foresight

* Further refinement of crop » Understanding better the
model outcomes for climate future demand for wheat
change scenarios quality

« Especially for quality * Refinement of demand in
characteristics economic foresight models

to take into consideration
wheat quality

There are a lot of moving pieces on the board to take into
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