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Liquid composting
could help teed
humanity in futare

A team with Alberta Agriculture is using an aerobic bio-
reactor to mineralize nutrients from raw poultry manure

By Tony Kryzanowski

“The fact is that if we dont learn how to recycle
nutrierus and water, we are doomed. We will start
dying off from hunger. This is just one approach to
prolong our existence on this planet.”

That ominous warning comes from Nick Savi-
dew, a senior research scientist at the Bio- Induastrial
Opponunities Branch of Albena Agriculiure and
Rural Development (AARD).

By recyeling nutrients and water, be means ex-
tracting the valuable nutrients from waste streams
like animal manure by using microorganisms in an
axygen-rich environment within a device called a
bioreactor to mineralize and dissolve the nuirienis
in a liquid solution. The nutrients can then be

re-uised as plant food. Savidov describes this as a
sustainable approach to agriculiure that could help
save humanity from starvation down the road.
Tapping into this source of organie ferilizer
rom aerobic bioreaction is critical to continued

human life on Earth, Savidowv says, because current
synthetic lenilizer sources are non-renewable. For
example, he says that according to the most recent
survey by the Interrational Fertilizer Development
Centre (IFDC), 85 percent of all phosphomus rock
reserves on the planet, which are used to produce
phosphorus fertilizers are located in just one area —
in Morocco and the Western Sahara, Also, curren:
nitrogen synthetic fertilizers can only be produced

T0OF Lodgepole pine tree seedlings fed with mineralized poultry manure nutrients doubled in height

in just two months.

EOTTOM Within three weeks, this bioreactor slurry of poultry manure fed with oxygen becomes a
mineralized, organic form of plant food. Contributed photos
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ABOVE
Usze of mineralized poultry manure as plant food
resulted in vigorous growth from a variety of

common market garden plants.

RIGHT

Scientist Nick Savidov (left) and engineer, Mare
Legault, took ideas from aguaponics to produce
mineralized organics from manure to use to
grow market garden vegetables and tree seed-

lings. Contributed photos

using non-renewable fossil fuels. Sources
of synthetic fentilizers now in widespread
use are a finite resource that will eventu-
ally run our. Nutrien water recyeling to
capture these same nutrients [rom animal
waste streams offers hope 1o feeding
humanity in future.

He is working with an AARD research
team — which includes engineer and sys-
tem designer. Marc Legault = to demon-
strate the use of an aerobic bioreactor o
mineralize nutrients from raw poultry
manure. They used the dissolved organic
fertilizer called digestate to grow market
garden vegetables and tree seedlings ina
soil-less growing environment. So lar, the
resilts have been highly successiul.

For example, seedlings of lodgepole
pine and white spruce fed wath this
mineralized organic natrient stream,
“doubled in height after two months. The
results exceeded all our expectations,”
Savidov says.

The organic fenilizer was also used 1o
grow greenhouse tomatoes, and a 15 per-
cent higher yvield was achieved versus use
ol synthetic fertilizer because of enhanced
mutrient uptake by the plants.

“We demonstrated than we can pro.
duce vigorous growth of major nursery
crops grown in Alberta and BC, using
poultry manure digestate,” Savidowv says.

It is cormmon practice right now o
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grow muarket garden vegetables and tree
seedlings in greenhowses that use no soil,
where the plant roots are immersed in
liquid environments and fed comput-
er-controlled, metered amounts of syn-
thetic fertilizers to promote growth, What
these Alberta researchers want growers
to consider is using mineralized organic
fertilizers extracted from animal wage
instead of synihetic lertilizers because it is
a more sustainable form of agriculiure.
What's different and proving more
beneficial by using recycled organic
fertilizers instead of symibetics is that
they are biologically active with beneficial
microorganisms. In addition 1o exception-
al growth over a short peried of time, the

tree seedlings also experienced enlunced
root biomass developmen, robust health
such as better resistance to root patho-
gens, and improved nutrient uplake,
meaning that they experienced excep-
tienal growth in low nutrient solutions.
In other words, growers can use small
amouns to achieve big results, which
could be a huge economic benefit. Fur-
thermore, the water used in these soil-less
growing systems is recycled so that there
is less pollution released 10 the environ-
ment, and the grower achieves greater
walter use and nutrient uptake efficiencies.
Researchers chose to work with poul-
try manure as their raw material becanse

it wasg readily available, rich in nitrogen,
and less fibrows than eatle manure,
which because of its fibre content, takes
longer 1o ferment. The processed poultey
manure resulted in organic lertilizer with
low sodivm content, which can be toxic
1o plams in higher concenrations, and
pH within the tolerable range for plants.

Savidov emphasizes that whether
it is synthetic fertilizers or this type of
organic fertilizer, the nutrients have 1o
be mineralized so that they can be used
as plant food. He adds that what's new
dboun this process versus the common
practice of creating organic lentilizer by
composting manure is that this aerobic
hlﬂ."ﬁ‘i![" 10T COTIVETSION ProCess LS |I'|L'Ii.']]
faster — taking two 1o three weeks versus
three months to a year with composting.
Also, this method results in 100 percent
cornversion of '|k|.':.‘I rAaw manure 1o I\-'ilhl—
able, liquid plant food versus composting
or the other commenly known methed
of cor l\'l:'rl]['l.g lll]i[]llll manure o C‘rgil[lll'
fertilizer — anaerobic digestion. This is the
r‘Tl‘l'l‘F\.‘\'- l'|!, {.'1.“1\'1"1'“[15; Mankre o \‘WE ti.(.'
fertilizer and biogas in an oxygen-iree
environment.

The researchers’ goals were 1o prove
that it is possible 1o create a liquid, biclog-
ically-active, organic fenilizer from raw an-
imal manure using their aerobic fermenta-
tien method and thar plant respense from



this organic fentilizer in a soil-less growing
environment is as good as or better than
the use of syrthetic fertilizers.

Saviclow says it is possible to extract
valuable nutrients using their bioreactor
system [rom all forms of animal manure
or other leod and agriculure by-prod-
vets, but they started with poulory
manure. Ultimately, converting manure
ter a liquid mutrient stream using their
bioreactor technology could represemt
a new income stream for farmers like
[Z’L“.I.h]'_‘-' PF\.‘{.!LIC“'I.':-. as \"r't'" A5 NO-5YT-
thetic, biologically active, fentilizer source
for growers. The conversion process also
produces heat, which can be used to heat
poultry barns.

An acrobic bioreactor is not expensive,
space-age technology 1t is easily achiev-
able, relatively inexpensive technology
The bioreactor is simply a septic ank
with a buili-in agitator. Oxygen and
water is added 10 the tank along with the
marure o create a slarry. Intense mixing
within the tank is eritical 1o maintain
consistent fermentation. Savidov says
there is ne odor during the reaction pro-
cess, excepl when the raw manure is add-
ed because oxygen reacts with common

odor-causing compounds like hydrogen
sulfide. Because all components within
[l'll." AW ImEanune “"i“ L0 lp!f‘“‘i}" I'I'I'i'l'h."T-
alize over different time intervals, there
will be some solid material lefi in the
liquid outfeed stream alier three weeks.
Alter about three weeks, the bioreactor

Converting manure
to a liguid nutrient
stream using bioreactor
technology could
represent a new income
stream for farmers
as well as a fertilizer
source for growers.

is stopped and the processed liguid is re-
moved toa flration tank. The solids are
separated from the liquid and retumned to
the bioreactor for further fermentation,
while the liguid stream is ready for use as
organic fertilizer.

Savidov's idea of creaning liguid
organic fertilizer from manure evolved
from aquaponics, where fish like tilapia
are grown commercially in large tanks
along with plants in what is described as
a “co-production” environment. Waste
from the fish dissolves and is mineralized
by microorganisms in the water, which
in turm supplies plants with nutrients.
The plamts Alter the water to maintain
a healthy biclogical environment that
supports the fish and microorganisms, so
it works as a sustainable loop.

“To be honest, it's not really an abso-
lutely mew system,” Savidov says. “lts us-
ing bits and pieces of what is already used
in the agricoliore industry for manure
wreatment.” He adds that greenhouses and
nurseries would have wo change very little
to convert from synthetic fenilizer use o
this type of organic fentilizer.

The researchers hope that aerchic
fermentation of animal manure into
organic fertilizer will become a common
practice, either on farms, by commercial
organic fertilizer producers, or directly
at greenhouses or tree nurseries. I is
currently used in some pans of Europe to
treat cattle manure,
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