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Alternative crops
and food security In
marginal environments

Major cereal crops like wheat, rice, barley and corn are
progressively failing to withstand increasing salinity and lack
of water in marginal areas, home to around 1.7 billion people
by one estimate.

Therefore, there is an urgent need to identify and introduce
alternative solutions (for example, use of saline or treated
wastewater to grow non-traditional crops) to sustain, and,
possibly, increase agricultural productivity in areas where
growing traditional crops has become difficult and sometimes
uneconomical. Alternative crops such as sorghum, pearl millet
and quinoa are uniquely suited to do well in conditions where
many other crops fail.

More people will need
more food

The global population is expected to reach 9.7 billion in
2050. Africa is forecast to account for more than half of the
additional 2.4 bilion people projected to be added to the
global population between 2015 and 2050. Asia is projected
to be the second largest contributor to future global population
growth, adding 0.9 bilion people between 2015 and 2050.

The FAO forecasts it is necessary to produce 70% more food
by 2050, including a 50% rise in annual cereal production to
about 3 billion tons, to meet the future global demand for food.
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Millions still go to bed
hungry

According to the World Bank, 702 million people still live in
extreme poverty. An Oxfam study in 2009 showed that 45.9%
of the poor in Sub-Saharan Africa and 25.3% in Asia live in
marginal environments.

According to FAQ's The State of Food Insecurity in the World
2015, 793 million people are undemourished globally.

I Risks to food security

Industrial agriculture is not enough I

According to a study by scientists at the University of
MNebraska- Lincoln, prevalence of the declines and plateaus
in production of major crops since the 1990s indicates that
maximum potential yields under the industrial model of
agribusiness have already occurred. The researchers argue
that some of the causes include land and soil degradation,
climate change, and inadequate or inappropriate investment.
This raises concerns about whether traditional agricultural
methods will be enough to sustain global food production
targets as regions which already suffer from malnutrition,
water scarcily and soil degradation are forecast to see the
largest population growth.
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Excess Salts

Salinity puts

farming at risk weZ 74 }

An average of 2,000
hectares of irrigated land
in arid and semi-arid areas
across /o countries 1S
degraded by salt every
day, according to UN
University's Canadian-
based Institute for Water,
Ervironment and Health.

Today an area the size of
France is affected — about
62 million hectares (20%)
of the world's irrigated
lands, up from 45 million
hectares in the early
1990s.

Souwrce: FAQ and TASA, 2008

Water Risk - Current Condition

Water is

getting less

Water security is key

to poverty alleviation.
However, water scarcity
already affects every
continent. It is estimated
that around 1.2 billion
people live in areas of
physical scarcity. Another
1.6 billion people face
economic water shortage
(where countries lack the
necessary infrastructure to
take water from rivers and M| =
aquifers). B M e g o .0
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Mapping the Impacts of Climate Change

Climate change
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Impacts on
food security

Climate change will have
increasingly negative
impacts on agricultural
production, especially in
marginal environments
characterized by, among
other things, soil and
water salinity, land
degradation, lack of water,
and unfavorable climatic
conditions. This underlines
the need to invest more in
adaptation in addition to
mitigation.
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1 Quinoa as a solution

Crop water needs and sensitivity to drought
People living in marginal
environments are
considered to be most Maximum Water Consumption
vulnerable to impacts of 800 —
climate change. Climate
change is viewed as a 700 —
current and future cause
of hunger and poverty. 600 —
Increasing drought,
salinity, and changing 500 —

climatic patterns require a

shift in crops and farming 400 —
practices. 00
Quinca is one crop that

has proven itself an 200 —
excellent alternative with

high nutritional value and 100 —
considerable biodiversity, a

meaning it can be
adapted to different mm Corn Barley Rice Wheat Quinoa
environments.
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Quinoa: a o
super crop for
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Unlike major crops

like wheat, quinoa is

a complete protein -
containing all eight of

the essential amino
acids. It is packed with
dietary fiber, phosphorus,
magnesium and iron. It is
also gluten-free and easy
to digest.
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2007 in collaboration
with national, regional ,
and international Crude Protein
research, government
and donor organizations Gy
in the Middle East and
North Africa region, as
well as Central Asia, to o
evaluate and test the .
performance of several
quinoa cultivars for their
productivity when grown 0
in marginal conditions.

To date ICBA has Fiber
identified and developed
four high-yielding salt-
and heat-tolerant quinoa
lines that are ready to be
introduced and tested

in other agro-ecological
ZONes.
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The program is under
way in the United Arab
Emirates, Yemen,
Egypt, Jordan, Oman,
Uzbekistan, Tajikistan,
and Kyrgyzstan.

Source: Eal weall to Ive well 2013




Global demand

for quinoa grows

In recent years the global
quinoa trade has gone
up thanks to efforts by
many organizations,
including the FAQ.

Since 2006, there has
been a sharp increase
in exports from Latin
America, the region

of the three Andean
countries that account
for over 80% of the
global exports. However,
many countries around
the world have also
started cultivation.

More and more farmers
are joining the ranks

of quinoa producers.
Smallholder farmers in
marginal environments
are likely to benefit

most in economic and
other terms from quinca
cultivation and growing
demand as they have few
or no other alternatives.

Global exports in quinoa
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1 What next

There are still many constraints and issues to be addressed
before quinoa becomes a crop of choice in marginal areas
where other major crops have long been dominant but are
now failing due to climate change and degradation of soil and
water resources.

Some of the key challenges include limited availability of
genetic material for cultivation and lack of knowledge of best
management practices.

Therefore, more efforts should focus on providing smallholder
farmers with incentives and cultivation technologies suited to
specific environmental conditions.

More importantly, it is necessary to devise effective research-
based strategies and tools to boost quinoa production in
marginal environments.

Under its mandate, ICBA leads efforts to address these
problems in marginal environments through research,
innovation and partnership.

In collaboration with national partners, ICBA continues to
implement programs to test, evaluate and introduce improved
quinoa lines in Sub-Saharan Africa, the Middle East and MNorth
Africa region, and Central Asia.
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About ICBA

International Center for Biosaline Agriculture (ICBA) is an international, non-

profit research-for-development organization that aims to strengthen agricultural
productivity in marginal and saline environments through identifying, testing and
facilitating access to sustainable solutions for food, nutrition and income security.
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