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Countries are most vulnerable to food price shocks when neither citizens nor
governments can defray the higher costs
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Overarching Concerns

e Will global agrifood systems sustainably nourish
humanity in the future, while also meeting the non-food
demand for agricultural products and the demand for
required environmental services?

e Will socioeconomic systems evolve in such a way that
income-earning opportunities will be assured to everyone,
and that enough income will be universally assured to
afford healthy diets that comprise food produced in a
sustainable way?

e Will the emergence of a critical and informed civil
society, and active citizenships, be able to determine
governmental action to set off effective triggers leading to
transformative processes of agrifood systems?
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SUMMARY VERSION

. Sustainable agricultural intensification is key to saving land. Due to increasing

agricultural production and unsustainable practices, the demand for land might exceed the
available reserves of very suitable and unprotected land for rainfed crops, as is already the case in
specific regions such as the Near East and North Africa, or in selected countries in East Asia and the
Pacific. This could entail environmental problems or additional production costs from using
lower-quality land and/or building additional infrastructures. As shown by the findings of this
report, the sustainable intensification of agricultural sectors can potentially lower the expansion
of demand for land while maintaining soil quality.

. Avoiding further land degradation and encouraging land rehabilitation helps

tackle land constraints. Although limited, available information on land degradation suggests
that current agricultural practices lead to productivity losses that require an increase in the input
intensity. Efforts to rehabilitate degraded land and practices that limit degradation are required to
maintain the resource base and reduce the use of inputs.

. Using water more efficiently is increasingly becoming a must. Many countries

already exploit their water resources at unsustainable rates, thereby jeopardizing the potential for
future production. Climate change and population growth may exacerbate water scarcity.
Under these conditions, increasing the efficiency of water use is becoming increasingly crucial.

. Trading off agricultural yields and sustainability. The adoption of sustainable

agricultural practices might require forgoing certain yield increases, particularly when such
increases lead to the overuse of water resources, a reduction in soil fertility, the loss of biodiversity
and higher GHG emissions. However, some recovery in yield growth could materialize in the long run,
due to a restored natural resource base, or as the result of an improvement in farmers’ expertise.

. All the above does not come for free: significant investments are needed.

To ensure that sufficient land and water resources are available to meet total demand from
agriculture, significant investments are required in the research and development of sustainable
technologies and practices, infrastructure and human capital.



A TRADITION OF EXCELLENCE ACROSS CWANA WY ICARDA
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CGIAR

» The only CGIAR center
headquartered in WANA region

» +40 years dryland agriculture

experience

» Long-term partnerships and
agreements with countries,
government, NARS, private secto
and farmers

» Widely-adopted people-centered
farming solutions

A long history of work in
fragile states




Four food security/sustainability dryland approaches @9 ICARDA

Land Degradation
Neutrality N and

More job Livelihood

per drop

ICARDA
IR 22 % 3%

Socio-ecological

More food =,
Resilience

per drop

NENA Agricultural Land (2.5 M km2)



Precision agriculture is a key component of the third wave of

modern agricultural revolutions

The first agricultural revolution was the increase

of mechanized agriculture, from 1900 to 1930 - each farmer

produced enough food to feed about 26 people during this

time

The 1960s prompted the Green Revolution with new

methods of genetic modification, which led to each farmer

Y feeding about 156 people

. With new technological advancements through the
agricultural revolution of precision farming, each farmer will

be able to feed 265 people on the same acreage

Popular definitions of precision farming describe
the concept as ‘a technology-enabled approach to
farming management that observes, measures, 3
and analyses the needs of individual fields and e
crops’ |
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Dashboard
£ Farmer Database
Expert Database
10T Devices Data
Remote Sensing Analytics
%9 Resource Use Planner
Crop Package of Practice
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=, Farmer Specific Advisory
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ICARDA’s flagship GeoAgro
Platform can:
® Forecast weather
- A ® Do yield gap analysis
— ® Forecast probability of
disease outbreaks
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Smart irrigation

conditions, weather
changes, evaporative losses,
and plant water use to
determine and adjust

watering schedule v

N

Smart detection . A 3

Computer  vision-enabled
high-resolution cameras
recognize insects/pests for
detecting and planning for

managing pest attacks L
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Automatically monitor soil -~
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+~ Smart advising

Smart fertilization

Demand-based application of
right inputs at right place at
right time for balanced
nutrition approach
eliminating guess-based
fertilizer application by
farmers

' Smart sensing

Using weather pattern
analytics, automatically
generate alerts for disease
outbreak

-~

' Cloud computing-based analytics to generate vernacular advisory for farmers on |

N "~ precision farm management to optimize inputs and enhancing income AL



, O RN ARV AN T X Y N DYV II’M’I,,!.M.\‘NNIS lﬂmh\\ ,\I‘IK
No or Iow t|II '
Leaving leftover residue after

harvest

Using cover crops

Cereal-legume rotations

Integrated pest management

practices

Adding organic matter ~ biochar, }

compost
Using MENA regional network of ' E &% 4
~eddy covariance flux towerto = ' JF S %‘Lﬁ“\-\\

A “w\\\ﬁff...
track carbon sequestration j o . FH H 4. HH “




"\n A TN T \ ) N | ek \‘

O TN W18 LG OO 5 5
1 Agrovoltalcs

Photovoltaic Electrodialysis (PV-ED) Desallnatlon of brackish water

Solar-powered Ultra-Low Energy Drip Irrigation
Solar-powered hydroponic systems with Rootzone Cooling




.,, Drip irrigation, compared to flood irrigation, has
been shown to increase crop yields by 8-29% while
- reducing water consumption by 9-70%

3 ULE drippers have an activation pressure of 0.15 bar,

~ which require 50% less overall system pumping
- power than existing products and lowers the capital
: cost of a solar-powered drip irrigation system by

Smart Sensor-based Irrigation Scheduling

In Uzbekistan, switching from traditional flood
irrigation scheduling method to ICARDA’s smart
system, there was on average 32% saving of
irrigation water and 50% increase in water
productivity
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Tower measurements: flux
responses; meteorological drivers,
e.g. temperature, humidity

@ sz~ Wicaroa

Remote sensing grids: land
surface drivers, e.g. temperature,
vegetation indices




Crop Rotation: Different crops
types crops are rotated in a set
seasonal order

i Crop diversification for improve
oCs° , :

/7 \ farm income, food security and

resilience

lay Lropping @

Diversified cropping
systems provide
nutritious diets
through climate-smart
and sustainable

prod uctlon systems.

NG, A VT A Y Y 8
;:w?:x,« AR ; ! '.é % F

v g
.,.--‘.-.g“-”.-_,‘y.-_t.‘q.,, ;

P, ke YO S g NS - L)

Lent|I+on|on system: S 11,104/ha
Lentil+quinoa: $ 10,726/ha
Lentil+chickpea: S 1391/ha
. Lentil+bean: $ 1219/ha
. Wheat: $ 809/ha

Lentil: S 633/ha



There is unequivocal evidence that there is no going

back from some climate-induced changes in the system

 The dryland region is naturally water scarce and there
is limit to which technologies and management options
can overcome this

_ * With a young aspirational population, advent of new

= materials and business models, significant ownership of

smartphones and reduction in cost of 10T sensors,

drones, remote sensing imageries etc., there is hope

- that digital technologies can bring transformative

= changes in the livelihoods and food security in the Arab

Region

- » Under the umbrella topic of climate-smart agriculture,

CGIAR and ICARDA are developing scalable solutions

that are embedded in local context, existing enabling

environment, adoption barriers and impact-at-scale
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Science for resilient livelihoods in dry areas
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