AGRICULTURE

Smart tech takes a trip to the farm.

BY 2030, THE WORLD’S FARMS will have
to produce almost 50 per cent more
food than they currently do. By 2050,
agricultural yields will have to double. A
hungry world is about to get hungrier, a
dilemma that isn’t helped by increasingly
scarce natural resources (water
included) and urbanization. According
to the Organisation for Economic
Co-operation and Development (OECD),
agriculture consumes about 70 per cent
of the world’s freshwater withdrawals.
In Canada, agriculture was the fourth
largest water user in 2005, accounting for
nine per cent of total withdrawals. Water
is withdrawn mainly for irrigation (92.4
per cent—mainly required in the drier
parts of Canada) and livestock watering

(5.4 per cent).
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Although agriculture’s roots are low-
tech, farmers around the world have
embraced new technologies that help them
make better use of their resources and
heighten conservation—a concept which,
as natural stewards of
the land, they've easily
accepted. For example,
water-scarce Israel
is the home of drip
irrigation, a method that
allows water to drip to
plant roots through a
network of valves and pipes. This method
is now popular throughout the world
and, in combination with wastewater
reclamation, has brought Israel the
highest ratio of crop yield per water unit
in the world.
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A screen capture shows Lindsay
Corporation’s mobile app that
allows farmers to control irrigation
pivots from anywhere in the field.

In Australia, where irrigated agriculture
accounts for about 70 per cent of all
water use, farmers subject to severe
water scarcity are no strangers to
conservation strategies. The country’s

Farmers around the world have embraced
new technologies that help them make
better use of their resources and heighten
conservation—a concept which, as natural
stewards of the land, they've easily accepted.

federal government has invested AUS$5.8
billion in sustainable rural water use and
infrastructure, including a program for
irrigation efficiency pilot projects. The
government also encourages the adoption
of new technologies.
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The five main water users in Canada (gross water use)

Crops, conservation, and computers
A number of improvements have been made
to irrigation systems to conserve water
and make its dispersion more efficient.
Some farmers have adopted the use of
remote water trough sensors and cameras,
and every day developers are combining
networks with other technologies to make
their products more robust.
Nebraska-based Lindsay Corporation
works with the agricultural industry
to reduce their customers’ inputs
and increase yields through efficient
irrigation control and management.
Recently, the company introduced

“By bringing more science to the table, we felt we
could get people to rethink the way they water, and
also the way they plant and choose varietals—all

of these issues are connected to sustainability and

water conservation.” —Sebastien Payen

FieldNET Mobile, an irrigation system
pivot control application for smart
phones that is a natural extension of its
web-based program.

“Here, you can control pivots, receive
info when there’s a problem, and see a
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visual representation of the pivots in your
field,” says Dirk Lenie, Lindsay’s VP of
marketing and export sales. “Customers
can remotely control and monitor pivots,
and save time, water and energy by
adapting to changes in climate in real
time. This gives farmers a tremendous
amount of control.”
Fruition Sciences, winner of the
inaugural Imagine H20 competition [see
“The Power of Imagination,” September/
October 2010], is also trying to use
computing to put control in the farmer’s
hands. Focused on viticulture, or grape
production, the company’s technology
uses sap flow
sensors to send a
wireless reading
the
transpiration
rate—a precise

vine’s

measurement
of how much
water is moving
through the vine that gives an indication
of the vine’s water needs, which can be
sensitive.

Outside of the vine, the technology
taps into existing weather stations to
capture climate data and combines it
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Water withdrawals
by sector in Canada.

with irrigation sensors, pressure bomb
readings, and BRiX test results. An online
reporting tool aggregates and analyzes the
data and notifies farmers immediately,
by email or text message, of vine stress
or weather forecasts that might require
action—such as an optimized irrigation
plan—to avoid yield loss.

“By bringing more science to the table,
we felt we could get people to rethink the
way they water, and also the way they
plant and choose varietals—all of these
issues are connected to sustainability
and water conservation,” says Sebastien
Payen, Fruition’s co-founder and chief
operations manager.

Spanish researchers have taken
sensors to the next level. Scientists from
the University of Cordoba have developed
a way to capture water stress levels with
sophisticated aerial photography that,
with the proper software, will be able
to provide water efficiency management
data for farmers. Applications in regions
with similar climates, such as California,
are investigating the project.

As smart phones become

apps
programs become more sophisticated, the

more

pervasive, get smarter, and

combination of information, automation,
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and real-time tweaking is allowing
farmers to make efficient choices for
their crops and for water use.

But high tech isn't always the answer.
Australia, for instance, encourages
new technology adoption as part of
its rural water management program,
but also notes that improving low-tech
irrigation infrastructure may be just as
cost effective as funding a significant
upgrade to a more sophisticated
technology.

Continued innovation is critical to
meeting the needs of an increasing
population, given our resource-scarce
environment. However, as with water
conservation and efficiency, sometimes
the biggest changes come from the
simplest, most low-tech solutions.
Farms that make use of both traditional
methods and the latest technologies
will be most successful. wc

Kerry Freek is the editor of this magazine.

Back to
the Source

BEYOND QUANTITY, farmers need
to know that the water they do
have is suitable for use and free of
contaminants. As Kevin Wong points
out in this issue (see page 33), it is source
water protection (SWP) that plays one of
the most important roles in both today’s
farms and the farms of the future.
Simply put, what goes into our water
ends up in our food, and the possibilities
are endless. For example, upstream
urban centres with large areas of
impermeable surfaces prevent rainwater
from recharging aquifers and being
filtered in the process—instead, water
runs into nearby streams and lakes,
collecting contaminants along the way
and causing problems down the line.
Another emerging concern is the
inability of municipal wastewater plants
to treat for pharmaceuticals. According
to a 2009 study by Université de Montréal
and Environment Canada researchers,
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antibiotics, antimicrobials and antifungals
are seeping into the waterways of North
America, Europe and East Asia. The review
found that consumption of anti-infectives
contributes to their release into the
environment and even into drinking water.
Big cities aren’t the only problem.
Farms themselves are often
contamination culprits. Agricultural
runoff—high in phosphorus and
nitrogen—can cause major problems
for source water. In Manitoba, for
instance, Lake Winnipeg suffers from
algae blooms in part due to agricultural
runoff [see “When Green Isn't Good,”
page 16]. Ontario’s Lake Simcoe also
suffers from nutrient loading that it
can't sustain.
Rzadki, watershed

coordinator at

Jo-Anne
stewardship
Conservation Ontario, says that many
farms incorporate best management
practices (BMPs)—such as manure
treatment technologies, efficient
livestock watering devices,
cleanout systems—to ensure safe
source water. Among many other
practices, farmers have adopted
upstream diversion around existing
farmyards, downstream protection
through catch basins, storage for runoff
and constructed wetlands. They've also
gotten better at restricting livestock
access to waterways and establishing
buffers.

Pesticides present another threat
to source water and its inhabitants.

and

Gideon Foreman, executive director of
the Canadian Association of Physicians
for the Environment (CAPE), gives
one example. According to research,
common herbicide glyphosate is toxic
to fish. “When it gets into water it
creates a whole range of problems,”
he says. “There are sub-lethal effects
as well—liver problems and erratic
swimming, for example, have been
observed.”

The threat applies to humans
and other animals beyond marine

life.

to pesticides may cause cancers,

Foreman says that exposure

neurological illnesses and reproductive
issues—particularly birth defects.
Rather than preventing pesticides from
contaminating runoff, Foreman says
he’d rather look at front-end solutions.
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“We’d like to see government support for
industry to make the transition to a non-
toxic farming culture,” he says.

A transition like that requires funding
and time. Keeping in mind the OECD’s
population growth projections, do
farmers have enough of both to meet the
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= Water Resources and Water Quality

«  Groundwater-Surface Water Interaction

»  Groundwater and Surface Water Management
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Building on the enormous success of the first three Water Technologies
Symposiums, the Environmental Services Association of Alberta (ESAA) is
pleased to announce WATER =ch 2011 - the 4th annual Water Technologies

11 will be the premier water technology transfer
event for environmental professionals.
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world’s needs? We don’t know yet, but
the commitment is there. “Agricultural
producers not only implement projects
on their properties but are also engaged
as local steering committee members
to assist in reviewing applications for
project funding,” says Rzadki. wc

Please send submissions to loe Chowaniec via
e-mail to: abstracts@esaa-events.com
Naotification of acceptanoe will be given by
lanuary 28, 2am. Full presentations must be
submitted by March 31, 20m

Interested in

xhibiting?

An exposition of products and services will be
held in conjunction with the Symposium, Only
48 booths will be available. If you are inlenested
in an exhibit, please contact Lorrine Hamdon via
e-mail at: exhibits@esaa-events.com.
Interested in 3pOI
A number of sponsorship opportunities

1sarships?

are available for the S,ymp-us'nml Four mmsore
information contact Lorrine Hamdon via e-mail
al: sponsors@esaa-cvents.com.

!-'.\__'l'. Iposium organized by
Ervironmental Services Assoclation of Alberta
a2, 2628 Ellwood Drive
Edmonton, AB TGX g

phone: 18006619278 or 780.420.6363
fax 7804204249
wieh: WWW.ESAA.NE

email;  info@esaaorg

www.esaa-events.com/watertech
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