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Water inequalities and extreme weather events are putting food security and peace at high risk. These
tensions, already present, are only going to increase with a changing climate. Water and the access to it,
is seen as the main reason for conflicts in the futurel. As a major consumer of water?, agriculture is deeply
involved in this concern and should therefore be active in the elaboration of solutions regarding water
distribution.
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Figure 1: Sum of the virtual water needed for the production of a food: the water taken from aquifers, precipitation and disposal
of pollutant. The flow from one to the other is a continuous process.

Water is obviously needed to produce food; whether it means rain or irrigation of fields, water and food
for cattle or flooded areas for rice, water is an essential component of agriculture. Therefore, the first
thought to save on water would be to use water more responsibly, growing more drought resistant
varieties to water them less.
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However, it is also important to consider the “invisible” or “virtual” water need, to fully measure the
impact and implications of water shortage or water inequalities. So, the definition of blue, green and grey
water was proposed (see Fig 1) to quantify the real need of water depending on the whole production
chain. With this definition, it becomes clear that agriculture is not only a neutral consumer seen locally
but can be part of the problem of increasing local water shortage and pollution or be the part of a solution
with regards to water distribution and quality. Indeed, growing plants or cattle in one place can imply
growing crops for feed in another place, to export crops means transport green water from one place to
another, sometimes far away place. In this optic, to reduce the water footprint of crops, it is important to
reduce pollution (less water losses to grey water), use the aquifers in a sustainable way (not exceeding
the refill rate, no water waste) and planning the cultivation in a way to reduce green water (less water-
hungry crops, reduce evaporation) (see fig 2).
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Figure 2: Water cycle around a forest.

What is the field of possibilities?

Much of the efforts to invest in developing the future of agriculture has to mitigate water stress. Not only
shall we plan cultivation in a way to reduce green water (less water-hungry crops, reduce evaporation). It
is possible to plan even further: plant to increase the flow from green to replenish blue water. Water
accumulation in perennial plant parts (tree roots), that function as a water pool, slowing down water
drainage and surface flow, have an effect similar to blue water pool replenishment.
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Planting trees is essential for many ecological services, it is an unavoidable point to cool down the planet
—not only to provide mitigated temperatures during a hot summer? 3, Trees are among the most effective
way to store carbon and reduce air CO,* But one bottleneck of CO, uptake is however precisely water.
Indeed, CO, uptake by plants is largely affected by the water stress, and higher levels of CO, without
sufficient regular water supply are not used by growing plants. In other words, water stress diminishes
the CO, uptake; even equivalent wetter years do not manage to make up for this loss. Hence, keeping a
sufficient soil moisture is not essential only for life (drinking water) or for cultivation, but also on the bigger
scale, to ensure a balanced climate. Trees, on the other hand, in form of forests, have the capacity to
influence precipitation patterns, and bring rain far from coastal areas ®. How can we significantly increase
tree coverage and so put in motion the virtuous circle of water and CO; capture?

To ensure a global effect, the surface converted must be consequent enough. To get an idea, it can be
useful to refer to the historical small glacial period following the colonization of the Americas’: If the
Great Dying of American native populations led to surfaces of the dimension of 55 million hectares - the
size of France - to be taken back from native forests, thus reducing CO, of about 5ppm, influencing the
climate worldwide, it is unthinkable to cover areas with “native” forest, nowadays, of those — or greater
— dimensions. However, considered the surface occupied by agriculture, if agriculture is conceived, on a
large scale, as a forest, the horizon of possibilities suddenly widens up. In times where agriculture has
such a significant impact on the environment and is such a big consumer of water, it is not difficult to
imagine that changes in agricultural practices will have an impact on various environmental factors.

Among these practices, intercropping is seen as having a high impact in water-related issues. Natural
Water Retention Measures is a project mandated by the Directorate General of the European
Commission. A report of this project places intercropping as a significant measure to enhance
sustainability, as it triggers the increase of infiltration and/or groundwater recharge by slowing down
runoff and increasing soil water retention: it plays also a role for the enhancement of precipitation.
Additionally, it is an important part of measures to reduce flood risks and an important element for a
better protection for ecosystems, the reduction of erosion and the filtration of pollutants.®

The efficiency of “cooperation between species” like intercropping, symbiosis or other partnerships, is
particularly visible in arid or semi-arid areas. There are several cases of enhancement of agriculture with
the combination of plants and/or microorganisms® 1°. Symbiosis in particular with fungi also improves
water use, to a point to be used to support cultivation in regions affected by desertification!. As water
stress and its possible catastrophic effects are primarily occurring in those parts of the world, it is even
more important and urgent to act with global, sustainable solutions with those vulnerable regions in
mind?2,

Another important point in favor of the development of agroforestry-type cultivation, is the pressure on
native forests to keep up with the high demand for fertile land to grow crops for exportation (cocoa, palm
oil, soy, biofuels, to name a few), leading not only to deforestation® but also to important social and
political conflicts* * 15, There is a need for a system that allows to grow high demand crops and
subsistence crops at the same time, while keeping the soil fertile on a longer term, to relieve pressure on
native forests. And if there are chances that this approach also helps — even a little — to empower the
producer families and reducing conflicts by putting instruments in the hands of as many people as
possible, it is worth more than a step in this direction. Therefore, in the following path of tree planting
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calls as the Billion Tree Campaign °, or the trillion tree campaign ¥, it is essential to integrate trees in the
very core of agriculture.
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Fig. 3: Posters from EXPO, the world fair about food, Milano, Italy, EXPO2015. The world needs to change the way to approach
food consumption, production and the calculation about the real costs of it.

Of course, food choices and the very conception of animal husbandry have a deep impact on the water
cycle, too®®. Not only is meat consumption a very high consumer of this “virtual” green water to feed those
animals (see figure 3), but it also consumes a large amount of either grey water in case of intensive animal
keeping, or large surfaces often taken from forests in case of extensive animal keeping. Reports by EAT®
show that an adjustment of the consumption of animal products is linked with health on global scale, and
that following either approaches — health and environmental sustainability — will lead to a common
beneficial change. Our range of action is thus extended beyond food production and producers all the way
along the food consumption and consumer, especially those who have the most choice — industrialized
countries.

The future — where to?

Our human society has influenced in many ways, in different directions, climate and environment on a
large scale, since centuries, in particular through agricultural activity. As a consequence, we ought to take
our capability to do so with responsibility and wisdom and to extend our knowledge and action
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accordingly. The future of agriculture cannot only focus on producing more drought resistant crops. For
one, even if some places on the planet are more likely to suffer permanent water deprivation, extreme
weather events mean sudden changes in weather patterns that drought resistant plants alone are not
meant to cope with. Also, planting crops in a “business as usual” way will not contribute to lessen the
adverse effects that are already occurring. Furthermore, the increasing water stress goes beyond local
events, it is a global issue where the causes are often delocalized from their effects, so the solutions have
to follow a similar logic, going beyond a local change of one crop type. Similarly, consuming food with a
very high content of “virtual” water as a part of a concept of standard, desirable life standard must be
guestioned.

Agriculture, as a major and essential part of our human part of human activity, must be more that
producing food on the short term. Its technical and conceptual development can be and has been both
essential to human life and cause for health issues or conflicts through history: it is important to
continuously re-consider its practice with the current challenges and future, long term, prospective.

Agriculture, and the consumption of its products, can be - and must be!
- an active part of the solution.
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