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“THE NEW 
    CONSUMER” 

  MARKET 

A Global Food Company A Global Food Company 



Food	insecurity	a	significant	risk		
	to	“global	society”	

	
Food	safety/security	issues	create	

	“direct	and	indirect	risks	&	
	opportuni/es	for	businesses”	

	
Insurance	can	play	a	large	role	in	

	risk	mi/ga/on/management	
	as	well	as	innova/on/investment	

	
	 	 	March,	2014	
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Integrated sustainable production 

•  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 
limiting factors like nutrient deficiencies 

•  Integration with a resilient the value chain  
•  Development of innovation networks 



Conservation agriculture 

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

•  Adapted to production system 



CA-based systems 



Long term trials 

Cd. Obregón 
39 m 
Arid, irrigated 
Wheat-based 
High-input 
Initiated in 1992 

Agua Fría 
60 m 

Tlaltizapán 
940 m 

Mexico 
City 

El Batán* 
2249 m 
Semi-arid 
Maize and small grain 
Low-input 
Initiated in 1991 

Toluca 
2640 m 

High rainfall 
Maize-based 

Low-input 
Initiated in  

2014 

Mexicali 
22 m 

•  in  contrasting agro-ecological environments in Mexico 



CA and soil quality 

•  Rainfed conditions in Central Mexico 
Chemical	soil	quality	 Physical	soil	quality	

(Govaerts	et	al.,	2006)	



CA and soil quality 

•  Irrigated conditions in northwestern Mexico 
Chemical	soil	quality	 Physical	soil	quality	

(Verhulst	et	al.,	2011	a)	



Rainfed conditions in central Mexico 

•  Soil water content (0-60 cm) in 2009 season (with severe 
drought 30-83 days after planting) 

0

10

20

30

40

50

60

70

80

100

120

140

160

180

200

220

240

260

0 14 28 42 56 70 84 98 112 126 140 154 168

Ra
in
fa
ll	(
m
m
)

So
il	w

at
er
	co

nt
en

t	(
m
m
)

Days	after	planting
ZT,	Keep ZT,	Remove CT,	Keep CT,	Remove

FC WP Rainfall(Verhulst	et	al.,	2011	b)	



Rainfed conditions in central Mexico 

•  Maize yield (t ha-1 at 12% H2O) 

Management	prac/ce	 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	

Conserva/on	
agriculture	 Farmer	

prac/ce	

(Verhulst	et	al.,	2011	b)	



Results from LTT 
•  CA increases yield compared to conventional practices as 

well as resilience 
Maize 	 	 	 	 	Wheat	



Results from LTT 
•  CA increases yield compared to conventional practices, 

and more so in more diverse crop rotations  
Maize 	 	 	 	 	 	Wheat	
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Wheat yield  in the Yaqui Valley vs Average minimum 
Temperatures of 1980-2015



Years:	1999-2009	
ClimaNc	variables:	
H=	rela/ve	humidity	
Tmn=	minimum	temp	
Tmx=	maximum	temp	
R=	radia/on	
E=	ET0	
P=	precipita/on	
	
1,	…,	6=	Periods	of	the	
growing	season	
1	≈	emergence	
2	≈	/llering	
3	≈	stem	elonga/on	and	
boo/ng	
4	≈	head	emergence	
5	≈	flowering	
6	≈	grain	filling	

Yield:	system	×	year	interaction	
explained	by	climatic	co-variables	

Verhulst	et	al.,	2011	d	



Optimize the second limiting factor 

•  Maize-wheat rotation and wheat monoculture 
•  Permanent beds (PB) and conventionally tilled beds 

(CB) 
•  4 fertilizer treatments: 

Trt	 N	dose	(urea)		
at	planNng	

N	dose	(urea)		
at	V4/1st	node	 AbbreviaNon	

1	 0	kg	N/ha	 0	kg	N/ha	 0	N	
2	 80	kg	N/ha	 0	kg	N/ha	 80	N	plan/ng	
3	 0	kg	N/ha	 80	kg	N/ha	 80	N	V4/1st	node	

4	 40	kg	N/ha	 40	kg	N/ha	 40	N	plan/ng	-	40	N	V4/1st	node	



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

In	2012	 In	2014	



Fertilizer experiment - maize 
•  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	



Fertilizer experiment - wheat 
•  NDVI In	2012	 In	2014	



Fertilizer experiment - wheat 
•  Yield: 

–  In 2012, few differences 
–  In 2014 under CB: low yields, fertilizer does not increase yield 
–  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	





Tomadores  
de decisiones 

Programas y 
 políticas públicas 

Instrumentos de  
fomento a la producción 



•  Transfer-of-technology	
•  technology focus 	
• CA	
•  hub = 3 structures	
•  linear 	

•  brokering	
•  actor focus	
•  sustainable intensification 	
•  hub = network	
•  dynamic network	

Research	on	the	model	per	se	



M&E4L	è	SDG	





Results	on	the	ground		

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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(Ceja-Navarro	et	al.,	2010)	



Mapping of Interventions  
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Photos: Yann Arthus-Bertrand 

		
To	equip	humanity	with	the	ability	to	
manage	the	complex	risks	emerging	
from	moun/ng	pressures	on	Earth’s	
food,	water,	and	energy	systems,	by	
mobilizing	science	and	technology	

across	mul/ple	disciplines	and	across	
public,	private	and	civil	sectors	to	
provide	system-oriented,	scale-
appropriate,	ac/onable	solu/ons.	

Knowledge	Systems	for	Sustainability	



Waste	

Nutritional security	

Weather and Climate	

Demographics	

Food, production, 
consumption	

Natural resources	

Integrated NRT feeds	

Governance, Land Use	

Infrastructure, logistics	

Soil	

•  Data, information, and 
knowledge assets 

•  Modeling of complex 
systems 

•  Learning systems	

•  Decisions about 
management that advance 
securities 

Importable and exportable actionable insights shared between critical decision makers 
such that scalable, repeatable actions can be replicated  

Core Product:  Knowledge systems that allow us to scan for patterns, 
zero in on places, learn from our actions at scale 



Innovation  

Inspiration  

Intensification 
44	



Thank you 
for your 
interest! 



Pacific	Northwest	
Farmers	Coopera/ve	

Monsanto	

Thank	you!	


