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SUMMER AT ITS BEST:
BARBECUE ON THE COALS

What charcoal grillers lack in convenience, they

make up for in flavour. Our TEAM expert presents
tips and recipes for charcoal-grilled trout, seasonal
fruitand more. | Page 19

Mechanical exoskeletons may one day
reduce effort, injury risks for farmers

Abisola Omoniyi and Ornwipa Thamsuwan from the Canadian
Centre for Health and Safety in Agriculture at the University of
Saskatchewan hook an exoskeleton to Ron Swan of Glenside,
Sask., who volunteered to test the unit on the farm.

GLENSIDE, Sask. — Farmingis a
real pain in the back. Butabolt-on
solution is on the way.

Years of prolonged bending, lift-
ing and shoveling contributes to
back pain and is typical of many
tasksin agriculture.

“We know that farmers get very
high rates of back injury. Even
higher than in some other areas of
heavyindustryand certainlyhigher
than somekinds of desk-based pro-
fessions,” said Catherine Trask,
Canada Research Chair in ergo-
nomicsand musculoskeletalhealth
atthe University of Saskatchewan.

According to the Canadian Cen-
sus of Agriculture the rate of back-
related injuries continues torise as
farmers age.

Traskis alead researcherlooking
forasolution thatusesexistingtech-
nology and whichis currentlybeing
used in manufacturing and heavy
industrytofacilitate manual work.

They are conducting an
18-month ergonomicevaluation of
passive exoskeletons in agricul-
tural tasks and the potential to
improve the risk of back and joint
painamong farmers.

Until now, she said farmers have
largely been suffering in silence
and little research has been done
on the suitability of exoskeleton
usein agriculture.

Theresearchers are determining
how the exoskeletons can reduce
postural and muscular load while
performing manual farm tasks.
Also, the user’s experiences and
perceptions, including potential
barriers that might prevent some
from using the exoskeleton.

It'sawearable device, which Trask
callsa passive lifting structure.

“If there was a farmer who was
lookingtoavoid backpain orto avoid
arecurrence of back pain, this might

SEE IT WORK

Want to see the exoskeleton in
action? See a similar model devel-
oped by Ekso Bionics put to the test
at bit.ly/31KjGws5.

y

besomethingthatcould comeupon
theirradar. It's the kind of thing that
couldbe useful,” she said.

Severalmodels are commercially
available. Less complicated, less
expensive units don’t require a
power source and sell for about
$1,000. They provide a little bit of
extralift when someone is extend-
ingup out of a squatting position.

More expensive models have a
built-in battery packand motorized
features, which costup to $6,000.

“Ifyoubend down to pick some-
thing off the ground it supports
your back and your body a little bit
more during the bend and then
also as you lift and pick (up) that
object, itprovidesalittle more sup-
port,” she said.

The researchers are inviting 18
volunteer farmers in the central
Saskatchewan area to take part;
men and women over the age of 18
years who have had no backissues
for the pastyear.

“We’re looking for all kinds of
commodities and really trying to

getarange of tasks. We're measur-
ing throughout the 2019 growing
season and we're looking for folks
involved in grain production,
oilseeds, pulses butalso ranching.
So far we’ve contacted folks that
areinvolved with the sheep aswell
as beef, but we'd also love to hear
from folks that work with poultry
or dairy. Garden production is
also on our list because there’s a
lot of bending, stooping, lifting,
kind of tasks involved in cultiva-
tion,” she said.

Researchers schedule a day with
the producer to wear the exoskele-
ton depending on the tasks he or
sheisdoing.

“Ifsomeone were driving a spray-
er all day or operating combine all
day, that would not be the kind of
thing we’re looking for or suitable
for the exoskeleton,” she said.

Shoveling grain or doing equip-
mentrepairs are the kind of move-
mentsthatputsalotofstrainonthe
back.

Besides measuring heart rate to
determine exertion during a task,
each exoskeleton is equipped with
wearable sensors that specifically
monitor the activity ofthe muscles.

“We can tell for the muscles along
the spinein particularhowhard are
these muscles working when peo-
ple are using the exoskeleton com-
pared towhen they're notusingit.

“We also have what’s called a
posture sensor. It’s kind of like a
Fitbit, but for different parts of the
body. It tracks the movement of
the ankles, the knees, the hips, the
trunk. It shows us how fast people
are moving, how far they're bend-
ing and how many bends they’re
making during a minute or during
an hour. All of these three sources
of data give us a quantified idea of
the kind of biomechanics of the
task,” she said.
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Researchersarejustasinterested
in what farmers have to say about
wearing one on the farm.

“Muchto mysurprise, the experi-
ence with the exoskeleton was the
ability to rep longer with more
weight. I would say 25 percent
more range without the fatigue,”
said Ron Swan who farms with
John and Kent Harrington of Glen-
side, Sask., and who volunteered to
wear one for afewhours Aug. 13.

Researchers Ornwipa Thamsu-
wan and Abisola Omoniyi hooked
up sensors with the exoskeleton
and gave Swan a variety of simu-
lated tasks in a set amount of time
that involved repetitive lifting,
bendingand twistingwith different
weights.

Swansaid the exoskeleton proved
its benefits while shoveling canola
inthebin.

“Ifound thatwithoutthe exoskel-
eton, Imust pause fairly frequently
toletthemusclesrelaxinthe centre
of myback. Irealized that mylegs
do alot of that back support, butI
didn’trealize I was tensing those
muscles up in order to support the
back. The exoskeleton alleviated
that effort and I could move more
product faster and longer with the
exoskeleton on. I pushed hard just
to see what the exoskeleton would
doformeandIcame outquite a bit
ahead of the game I think,” he said.

Added Trask, “Farming is so var-
ied that we can see lots of different
tasks in lots of different environ-
mentsand also differenthazards as
well. The numbers will say what-
ever they do, butif it turns out that
the exoskeletonis only practical for
certain types of tasks, that’s areally
valuable thing for us to know.”

After their confidential exoskele-
ton trial, participants are asked to
complete a survey and are inter-
viewed about the experience.

“Once they've gone past the pro-
totype into a developed apparatus
thatwould be comfortable to wear
and maybe not quite as bulky, I'm
sure itwould become a great assist
for those that need their back. As
the demographic of farmers
becomes older, we're going to try
and preserve those parts alotlon-
ger so we can keep going,” said
Swan.

“Eventually in the future it could
definitely become a tool on the
farm”

Trask said wearing an exoskele-
ton may not be for everyone, but
the people mostmotivated to over-
come the learning curve probably
already have experience with a
musculoskeletal disorder, such as
back pain or other types of joint
pain.

“We hope to publish our findings
and make somerecommendations
for farmers about what it’s useful
for, what type of differences you
can expect from it and then pro-
ducers themselves can weigh that
against the cost of the device,” she
said.

Farmersinterestingin participat-
ing should contact Trask at cathe-
rine.trask@usask.ca, at 306-966-
5544 or ornwipa.thamsuwan@
usask.ca, 306-966-6519.
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Yuka Sudo grows about 60 varieties of mostly Asian vegetables. She examines a Japanese eggplant which is smaller and more tender

than the traditional varieties.

Engineering success with Asian vegetables

B.C. family raise 60 varieties of vegetables delivered to communities in Vancouver area

SURREY, B.C.—There are more
people who want to farm than
there is farmland available in the
Lower Mainland of British
Columbia.

Yuka Sudo considers herself to
be one of the lucky ones because
she was able to secure a five year
lease on a patch ofland at Surrey.

Working with the Young Agrar-
ian program, shewasmatched up
with alandowner who wanted
the property farmed and she
wanted to grow Asian vegetables.

She worked as a civil engineer
for 10 years butwanted a change.

“Ithappened when my kids
were born. Your perspective
changes and having to work a
ninetofivejob and putthekidsin
daycare, youare wonderingifyou
are doing any good for the world
and them,” she said. “I was just
trying to figure out what was best
forme and the kids”

With moral support from her
husband, asoftware developer, she
hasbecome a farmer from March
to October and returns to her engi-
neeringjobin the winter months.

“We have an agreement that we
getto do one crazy career move
and we justhave to make sureitis
staggered,” she said.

She studied sustainable agri-
culture atthe University of British
Columbia. She is not organic but
attempts to follow sustainable
principles.

Theyoungagrarian programisa
compromise for her because she
knows owning farmland in the
Lower Mainland is outofreach.

ON THE FARM

YUKA SUDO
Surrey, B.C.

“Itis frustrating. My husband
and I work two well-paying jobs
and we can’t afford a farm, which
iscrazyIthink”

Sheisinaslightlybettersituation
atthis pointin herlife because she
had some cash and was already
established with a career that can
provide off-farm income.

“Thatis not true for mostyoung
farmers. Theyare farmingin their
20sandtheydon’thave anycash,’
shesaid.

“Unless the farmis in the family
alreadyitis nearly impossible to
getamortgage.”

Ironically, Vancouverites want
fresh, local food but the city and
surrounding communities con-
tinue to convertland for urban
development.

“I'thinkitis a disconnect where
theyjustdon’trealize,” she said.

Her land is protected within the
agricultural land reserve and with
herfarmingit, herlandlordreceives
aconsiderable taxbenefit.

She starts plants like kale and
tomatoes in her Port Moody
home and work begins in March
or Aprilwhen the fields are ready.

May is full production and she
should complete harvest at the
end of the October.

She has high intensity plantings
of mixed vegetables on about
three quarters of an acre. She is
growing mostly Asian vegetables
and for 16 weeks delivers produce
for acommunity shared agricul-
ture projectin Chinatown in Van-
couver. She has 30 customers and
also supplies two Asian grocers.

Her delivery program is through
the Choi project funded by the
HuaFoundation to promote nutri-
tious, local food for Chinatown.

“The focus is especially on
younger generations that may
have been born here and don't
have ties to the Chinese culture,”
shesaid.

The foundation provides a co-
ordinator funded by a Canada
Works grant to help her with the
CSA membership, sends email
remindersandlendsahandbun-
dling up the weekly shares of six
tosevenproductswith anempha-
sis on choi, thatis Chinese leafy
greens. For variety she adds
onions, tomatoes, eggplant, gar-
lic or whatever else is ripe that
week.

She cleans and washes the veg-
etables and takes it to town in
totes. She is trying to encourage
people to go plastic free so they
can bring their own bags or plas-
tic containers.

This year she has 60 different
varieties of vegetables and stag-
gered plantings every two weeks
tokeep fresh produce available. A
computer app tells her when to
plant and keep track of rotations.

This year’s crop includes pop-

corn, tomatoes, squash, Japanese
eggplant and cucumbers, edible
chrysanthemums, a variety of
Chinese greens, beans, kale, pep-
pers, onions, melons and squash.

Sheusedripirrigation and most
is grown outdoors with plastic
and fabric covers.

Weeds and wireworms are the
bane of her existence as well as
the unpredictability of weather.
While this area has rainy winters,
thesummersare typicallyhotand
dry. This year there has been
morerain than normal and some
ofher crops are behind.

Her children are five and seven
and like to help along with her
husband and some friends who
canoccasionallylend ahand with
the heavy lifting, but otherwise
this is a one woman show. Her
planis to take on a business part-
ner nextyear so she doesn’t have
tobethere seven days aweek and
relieve her of some of the work-
load.

“Farming by yourself is really
challenging because you have to
bethere every day,” she said.

“There are just things that need
tobe done,” she said.

“Iknew thatwas always goingto
beanissueso thatiswhyIstarted
small,” she said.

Next year she plans to expand
by cultivating more land and
steppingup production while she
continuestolearnabouteffective
insect control, preventing coy-
otes from chewing her irrigation
lines and figuring outwhich crops
are most successful on her little
patch ofland.
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