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International scenario

THE GREAT BALANCING ACT

The world must achieve a “great balancing act” in order to sustainably feed 9.6 billion people by 2050.
Three needs must be met at the same time.

CLOSING SUPPORTING REDUCING
THE FOOD GAP ECONOMIC DEVELOPMENT ENVIRONMENTAL IMPACT
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LLOYD'S

Food insecurity a significant risk
o “global society”

Food safety/security issues create
“direct and indirect risks &
opportunities for businesses”

L n‘\ﬂa,t\o(\

Insurance can play a large role in
risk mitigation/management
as well as innovation/investment

March, 2014

FEAST OR FAMINE

BUSINESS AND INSURANCE IMPLICATIONS OF FOOD
SAFETY AND SECURITY



Lloyds food system shock scenario
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Wheat production losses
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Wheat production losses
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Wheat production losses

Low Monsoon
Pakistan: 10% _‘ -f

India: 11%

‘ Flooding
Australia:
50%
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Wheat production losses
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Wheat production losses

Russia: 10%

Ukraine

. 150 :
Turke/i 15% Kazakhstan: 15%

Low Monsoon

Pakistan: 10% +5%

India: 11% +5%

Australia:
50%
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Impacts

Global production

losses Human cost
Price

increases

+ Humanitarian crisis

* Food riots

‘ Stock market losses

10% in EU
5% in US

Wheat

Maize @

Soybean | 1




Semi-arid, rainfed production systems: water =
principal factor limiting crop productivity and risk
factor

Need to optimize rainfall use efficiency to cope with
— heavy rainfall events
— prolonged drought

Further increase productivity by addressing other
imiting factors like nutrient deficiencies

ntegration with a resilient the value chain
Development of innovation networks

WCIMMYT.



Conservation agriculture

* Based on three principles:
— Minimal soil movement
— Soil surface cover => rational
— Crop rotation => economic

« Adapted to production system

WCIMMYT.



The Four Principles of Conservation Agriculture Provide the Foundation to
Develop, Validate and Deliver CA-based Crop Management Technologies

Appropriate Crop Management Component Technologies Must be
Specifically Developed for Each Crop Production System

Appropriate Other Relevant

Appropriate Appropriate

Crop Residue T;St AN Seeders/other . Crop :

Management e Implements gnagemes
Management Components

Appropriate
Weed Control
Practices

Appropriate
Irrigation
Management

Selection of
Appropriate
Cultivars

Appropriate
Fertilizer
Management

Dramatic setaniomol Econ_omlcally Perception of
: Adequate Viable :
Reductions ) " ) Economic
Levels of Diversification )
In : Benefits by
Tillage Residues of Crop Farmers
g on the Soil Rotations

The Foundation for the Development of Suitable CA-based

Crop Management Technologies




Long term trials

* In contrasting agro-ecological environments in Mexico

Cd. Obregén
39m -
Arid, irrigated
Wheat-based
Mexicali  HiIgh-input
= 22m Initiated in 1992

El Batan®

2249 m

Semi-arid

Maize and small grain
Low-input

Initiated in 1991

Toluca 1}
2640 m *
High rainfall Agua Fria
Maize-based = 60m
Low-input
Initiated in
2014
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CA and soil quality

 Rainfed conditions in Central Mexico

Chemical soil quality Physical soil quality
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CA and soil quality

* Irrigated conditions in northwestern Mexico

Chemical soil quality
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« Soil water content (0-60 cm) in 2009 season (with severe
drought 30-83 days after planting)
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Days after planting
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Rainfed conditions in central Mexico

« Maize yield (t ha' at 12% H,0)

Management practice 2008 2009 1997-2009

ZT, Keep 7.88(0.20) a 7.42 (0.63) a 5.65(0.02) a
ZT, Remove 5.65(1.26) a 3.63(0.30) b 4.43(0.27) b
CT, Keep 6.65 (0.11) a 2.71(0.17) b 4.59 (0.05) b
CT, Remove 7.18 (0.96) a 3.28 (0.67) b 4.31(0.23) b

Conservation

: Farmer
agriculture

practice

WCIMMYT.
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Results from LTT

« CAincreases yield compared to conventional practices as
well as resilience

Maize Wheat
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Grain vyield (kg/haat 12% H20)

Results from LTT

« CAincreases yield compared to conventional practices,
and more so in more diverse crop rotations

Maize Wheat
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Wheat yield Yaqui Valley (Kg/Ha)

7.5

Wheat yield in the Yaqui Valley vs Average minimum

Temperatures of 1980-2015
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Yield: system x year interaction
explained by climatic co-variables
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Factor 1 (18.60%)

Years: 1999-2009
Climatic variables:
H= relative humidity
Tmn= minimum temp
Tmx= maximum temp
R=radiation

E=ET,

P= precipitation

1, ..., 6= Periods of the
growing season

1 = emergence

2 = tillering

3 = stem elongation and
booting

4 = head emergence

5 = flowering

6 = grain filling

WCIMMYT.




 Maize-wheat rotation and wheat monoculture

 Permanent beds (PB) and conventionally tilled beds
(CB)
* 4 fertilizer treatments:

N dose (urea) N dose (urea) .
Abbreviation
at planting at V4/1s node
0 kg N/ha 0 kg N/ha ON

80 kg N/ha 0 kg N/ha 80 N planting
0 kg N/ha 80 kg N/ha 80 N V4/1st node

n 40 kg N/ha 40 kg N/ha 40 N planting - 40 N V4/1%t node

WCIMMYT.



Fertilizer experiment - maize
 NDVI: CB (grey) values decrease faster than in CA

In 2012 In 2014
1 1
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Days after emergence Days after emergence
——PB, ON —{1— PB, 80N Planting —— PB, ON —{}— PB, 80N Planting
—— PB, 80N V4 —ae— PB, 40N Planting-40N V4 —— PB, SON V4 —e— PB, 40N Planting-40N V4
--4--CB, ON --{+--CB, 80N Planting --4---CB,ON --{F--CB, 80N Planting

--#r--CB, 80N V4 --@-- CB, 40N Planting-40N V4 --4r--CB, 80N V4 --@--CB, 40N Planting-40N V4
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* Yield:
— Under CB: low yields, fertilizer does not increase yield
— Under CA:
* Without fertilizer yield higher than under CB

* Fertilizer application increases yield
2012 2014

14000 -+

12000 -
10000 -
8000 -

Yield (kg/ha)

6000

Yield (kg/ha)

4000 -

2000 -

ON 80N Planting 80N V4 40N Planting: 80N Planting 80N V4 40N Planting-
40N V4 40N V4

SCB mPB SCB mPB
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NDVI

Fertilizer experiment - wheat

 NDVI

In 2012

A
*
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34 41 48 55 62

——PB, WM, ON
—i&— PB, WM, 80N 1st node
—=—PB, WW, ON
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--4---CB, WM, ON
--#4--CB, WM, 80N 1st node

--7r=--CB, WW, 80N 1st node

T

69
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Days after emergence

—&— PB, WM, 80N Planting
—— PB, WM, 40N Planting-40N 1st node
—{1— PB, WW, 80N Planting
—O— PB, WW, 40N Planting-40N 1st node
--{-- CB, WM, 80N Planting
--4@-- CB, WM, 40N Planting-40N 1st node
--{+-- CB, WW, 80N Planting
-=<r=- CB, WW, 40N Planting-40N 1st node

76 8 90 97 104 111 118 125 132

NDVI

In 2014

62 69 76 83 90 97 104 111 118 125 132
Days after emergence
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* Yield:
— In 2012, few differences
— In 2014 under CB: low yields, fertilizer does not increase vyield

— In 2014 under PB with monoculture: higher yield than CB & fertilizer
increases yield; lower yield than with rotation (tan spot)

— In 2014 under CA: higher yield than both other tillage-rotation practices
& fertilizer increases yield

2012 2014
8000 a
7000 a &
D

6000 - b T
£ 5000 - -
E 4000 - d d
T Ty
2 3000 - B
>

2000 -
1000 -

ON 80N Planting 80N 1st node 40N Planting- 40N
1st node 1st node

EmPB, WM mPB,WW SCB WM BCB WW mPB, WM PB, WW §CB, WM [ICB, WW
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Investigador
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Research on the model per se

- Transfer-of-technology - brokering

- technology focus - actor focus
« CA « sustainable intensification
« hub = 3 structures « hub = network

» linear » dynamic netvmrk

CIMMYT.
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Infraestructura MasAgro 2014

Plataformas

Modulos

Experimentos de Fertilidad

Ensayos Postcosecha

Plataformas Postcosecha

Puntos de Entrenamiento Postcosecha

Fabricacion de Silos Postcosecha

" @00 0 o]

Areas de Extension

%

Red de Evaluacién Colaborativa MasAgro

\:’ Cruzada Nacional Contra el Hambre

0 250 500 1,000
km

Fuente: MasAgro, 2015.



Results on the ground

CCCCC

WORLD BANK

Strategic partners and

potential collaborators ;BID
ZCIAT //[4@ @ §m

varn

440.000 ha with

technologies and
Improved agronomic
practices

1.000.000 ha

with indirect influence

over 200.000
producers

21 % women
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Mapping of Interventions
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Knowledge Systems for Sustainability

To equip humanity with the ability to
manage the complex risks emerging
from mounting pressures on Earth’s
food, water, and energy systems, by
mobilizing science and technology
across multiple disciplines and across
public, private and civil sectors to
provide system-oriented, scale-
appropriate, actionable solutions.
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Core Product: Knowledge systems that allow us to scan for patterns,

zero in on places, learn from our actions at scale

Data, information, and
knowledge assets

Modeling of complex
systems

Learning systems

Decisions about

securities

Food, production,
consumption

Natural resources

Demographics

Weather and Climate

Infrastructure, logistics

Nutritional security

Governance, Land Use

Integrated NRT feeds

Waste

Soil

Importable and exportable actionable insights shared between critical decision makers

such that scalable, repeatable actions can be replicated




Borlaug Dialogue International Symposium
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Como América Latina puede alimentar al mundo
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Thank you
for your
interest!
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