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The sights and sounds of spring are always reinvigorating after a long winter.
Our producer members will no doubt be busy tuning up equipment, doing fieldwork
and seeding, while enjoying the warmer weather and longer days.

he last couple months

have been turbulent

and stressful times for
Canadians and everyone in the
agriculture sector. It has been
head-spinning to try to keep up
to date with the ever-changing
tariff threats, impositions,
and pauses from the U.S.
This situation leaves many of
our member producers and
companies in limbo, uncertain of how to plan or prepare. From
the time of writing this to the time the magazine lands in your
mailbox, | am sure the situation will have changed numerous
times. We're doing our best to keep informed of how the organic
sector may be impacted, and will share relevant information as
it is available.

On March 25 & 26 in Saskatoon, we hosted our annual Advancing
Organics Conference & Trade Show and our annual meeting.

We are incredibly grateful for our sponsors and exhibitors that
support our event and make it possible to host. They make up a
diverse trade show, providing valuable contacts and information
for our attendees. A big thank you to all of the attendees for
supporting our education program, our wonderful speakers, and
volunteers! It is always good to reconnect with old friends and
meet new ones at this event.

In this issue, we highlight a unique connection between the
subject of our Innovate article and our Nourish article. We
interviewed Will Robbins, organic producer near Delisle SK,
and Bryn Rawlyk, owner and operator of the Night Oven Bakery
in Saskatoon. In a time when we are looking at diversifying

our markets and finding reliable trading partners, this story of
a farmer and a baker is a shining example of how local and
resilient food systems can be built with a little dreaming, hard
work and collaboration. It also helps when you have been
friends since childhood!

Dr. Dunling Wang is back with our Sustain article about
managing phosphorus on organic farms. Phosphorus is

an essential nutrient for all living organisms and one of the
deciding factors in organic crop production. Dunling discusses
P dynamics in the soil of organic systems, how beneficial
arbuscular mycorrhizal fungi (AMF) can improve P absorption,
and he shares some management practices organic producers
can incorporate to improve P use efficiency.

Speaking of phosphorus, in the Bits and Bites section, you'll
learn about one of the Organic Science Cluster 4 projects
currently underway that seeks to find safe and effective sources
of phosphorus for organic field crop use. And you'll hear about a
summer festival in Northern Saskatchewan that is a celebration
of arts, agriculture, and local culture, and bringing together rural
and urban communities.

The Nutrient Budgeting App is the subject of our Feature article
in this issue. We've been promoting the Nutrient Budgeting app
a lot in recent months but in case you haven't yet heard about it
or tried it out, this article provides an overview of the importance
of nutrient budgeting on your farm, and explains how this
excellent new tool can calculate the imports and exports of
nutrients from your farm.

And last but not least, you'll meet this year's recipient of
SaskOrganics' Education Scholarship Award!

If you have story ideas for Abundance, let us know! We're always
looking for new subjects and topics.

Wishing our farmer members a safe and successful seeding
season.

SaskOrganics
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The Radical Loaf:

How The Night Oven and
Maida Vale Farm Keep Food

Close to Home

Baker Bryn Rawlyk and farmer Will Robbins — long-time friends — have built a partnership
rooted in quality, community, and a shared vision for a more intimate food system.

By Mackenzie Brooks Photos provided by Bryn Rawlyk and Will Robbins

ay back in the winter of 2016, we featured Bryn Rawlyk

and Will Robbins in our first piece on The Night Oven

and the friends’ symbiotic relationship. We caught up

with them again nearly a decade later to see what's
new, what's changed and what has stayed the same.

While we visited for this particular story, the conversation kept turning to
the subjects of optimism and food politics. Where does your food come
from? “It's a question that people don't always ask themselves when it
comes to flour” says Bryn. ‘It got us thinking — what's rad(ical) about
your food? How do you build intimacy with your food?”

The Night Oven - Bryn Rawlyk

Renegade bakery with in-house mill.

Located in Saskatoon, Sask.

Producing the freshest baked goods from the finest organic grains.
Community minded and community loved.

Sister company to Darkside Donuts.

An all-around treat!

Maida Vale Farm - Will Robbins

Certified organic for 20+ years.

Located in Delisle, Sask.

Boasting the shortest food-chain around - they live ‘farm-to-
table’ as a lifestyle.

Various grain staples and smaller specialty run crops yearly.
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INNOVATE & NOURISH &

In the style of our first article, here's how in several (not-so-conventional)
steps:

STEP 1: MANIFESTO! (REDUX)

You might remember that in our first article about the fellas, their
unorganized revolution began with a desire to build something bigger
than just a renegade oven and a short supply chain. Their friendship
cemented a partnership based on like-mindedness which in turn built a
community of people who desire the same.

The Night Oven bakery sources organic grains from Will and other local
organic farmers, that are then freshly milled in-house to be used in their
delicious sourdough breads, pastries and cakes.

Will's family farm is known for its longevity in organics — they have
been certified organic farmers for nearly 20 years now. Knowing that
conventional farming was not for them, Maida Vale Farm made their
own path and cultivated a business plan that suits them and their
customers, and cuts a direct swath to their buyers’ kitchens.

It's a relationship that is not only mutually beneficial from a business
standpoint, but is also a shining example of what a local food economy
can look like.

“We know that through our businesses “farm-to-table” isn't a concept
- it's a practice,” says Will. “Working in tandem, we build out on

our relationship to others who also crave that community and like-
mindedness. The relationships grow and grow with each season.”

And speaking of seasons...

STEP 2: RENEWAL AND OPTIMISM,
FRIENDS.

Every farmer knows the feeling of renewed energy and hope that
spring brings. The planning. The wish for a banner season. Forever the
possibility of something just “over there.” Spring returns year after year,
and so do the customers at the bakery.

“Even after nearly ten years in business we find customers who are
just learning that we mill our own flour in the bakery,” remarks Bryn.
That kind of new-ness is its own refresh, proving that The Night Oven's
concept is convivial to more and more people year over year.

On the farm, the optimism of new crops for Will and his family have
them planting their staples this spring: wheat, oats, field peas, lentils,
and flax. And as always, their crops are rotated, cover cropped and
employ green manure techniques to maintain soil health and organic
matter. (Hint: more matter = better health and more water retention.)

“On smaller sections of the farm we'll test out mustard, daikon radish
seed, purple barley, and Kernza®," says Will.

Our wish for you Will, is that this is the year that every little plan
comes to life!

Abundance Magazine
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STEP 3: SIDE QUEST? OK.

Yes, bread is recession proof, but what about something
new just for the happiness of it?

Couldn't hurt!

After several years of small batch runs of Father's Day
donuts, and a fortuitous dinner party in Toronto where
donuts were the star of the show, Bryn and the team
launched Dark Side Donuts. “It came from an open space
in the market, and seeing that this was something that
made people really happy.” Demand was there.

In keeping with the night theme of the bakery, Dark Side
Donuts holds the space for not really knowing what can
happen “over there” on the dark side that holds its secret
possibilities. “It's a space to explore ideas. We never know
what can happen.” says Bryn.

Dark Side currently does sourdough donuts in 13 flavours,

cut out birthday messages, special order boxes, and even
the occasional fundraiser to benefit the community.

And who doesn’t want a box of donuts for a good cause?

THE NIGHT OVEN BAKERY’S
SQUARE BREAD

Poolish

1 cup organic all-purpose flour

s tsp active dry yeast

1 cup water, at room temperature

Square Bread

6% cups sifted organic all-purpose
flour

1%s cups organic whole wheat flour
3% tsp salt

1 tbsp active dry yeast

25 cups water, at room temperature

Poolish

Place all the poolish ingredients in
a medium bowl and mix together
until well combined. Cover the
bowl with a clean dishtowel and
let the poolish sit on the counter
for at least eight hours, or up to
overnight.

During this time a slight film may
form on top of the poolish, but this
is normal. It will be incorporated
into the bread dough later.

Square Bread

Once the poolish is done resting,
place it in the bow! of a stand mixer
fitted with the dough hook or in a
large bowl. Add all the bread ingre-
dients to the bowl. If using a stand
mixer, mix on the lowest speed
until the dough is just combined
and wet, 5-10 minutes. If using a
regular bowl, mix the dough togeth-
er with your hands until it is just
combined and wet, 5-10 minutes.

Let the dough sit in the bowl,
uncovered, on the counter for

15 minutes. Then mix it until the
consistency is strong, smooth and
stretchy. If you are using a stand
mixer, mix it on the lowest speed
for about 15 minutes, and if you
are using your hands, knead it for
about 15 minutes, until the desired
consistency is reached.

Form the dough into a ball and
place it in a lightly oiled bowl. Cover

()

it with a clean dishtowel and let it

sit in a warm, draft-free place until
it looks puffy and has almost dou-
bled in size, about two hours.

Place the dough on a clean, lightly
floured surface and divide it in
two. Shape each half into a ball
and let them rest, uncovered, for
20 minutes.

Meanwhile, using a pastry or
silicone brush, lightly oil the sides
and bottoms of two bread tins or
loaf pans. Note that the size of the
pan does not matter too much.
Any standard bread tin or loaf pan
will work. If you have two different
sized pans, you can shape the
bread to them accordingly.

Take one of the dough balls and
flatten it gently into a roughly
shaped rectangle. Bring the two
long sides together, and roll it into

a log, pinching the seam together.
Form the log roughly to the length
of your bread pan, and then place
the dough log in the pan. Repeat the
process with the other dough ball.

Cover the bread pans with a clean
dishtowel and let the dough rise
one last time in a warm, draft-free
place until it is about one inch
above the edge of the pan, about
one hour. Once the dough has
risen, preheat the oven to 400°F.
Bake the bread on the centre rack
of the oven until golden brown,

40 minutes. If you prefer a lighter
crust, leave the bread in for slightly
less time, around 35 minutes, or for
a crispier, dark crust, leave it in for
about 45 minutes.

Remove the bread from the oven,
and, once it is cool enough to
touch, turn it out onto a wire rack.
Let the bread cool slightly at room
temperature and then slice it and
serve immediately.

G0N0
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INNOVATE & NOURISH &

And as for Will and the farm, they're just about to wrap up a

huge accomplishment in completing their own on-farm seed
processing plant. It's exciting times on the farm this season. With
the addition of their new plant, Maida Vale Farm further cuts
down the kilometres from farm to customer and gives them direct
control of the quality of their grain cleaning.

“This makes our time and effort expended in taking our grain from
the field to market more productive without really committing us
to a larger operation,” says Will. “We'll simply be better at making
our consistently great product more readily available and more
quickly marketable”

It's a real accomplishment — its own dark side, really — and there
are some real interesting possibilities here.

When queried on the possibility of a new business in the works,
Will suggested that the space is yet to be explored. “We remain

open to that possibility.” says Will.

Time will tell; stay tuned for more from Will and Maida Vale Farm.

STEP 4: KEEP IT SMALL, Y'ALL.

“There’'s something very nice about being small.”

Another baker friend of mine often repeats this phrase, and |
couldn't agree more. Bryn and Will, too.

“We can get better without getting bigger,” says Bryn. This concept
challenges the notion that if you're not expanding, you're not
successful.

“l am so confident in my business process knowing that there are
no “Gotcha” moments,” says Will. That is to say, the supply chain is
so short, the care and attention so complete, that there is no more
direct line from the farm, to the bakery to the customer.

Together these two pals demonstrate that to grow in size is not
necessarily to grow in reputation.

“We can get better and more interesting and more integrated with
the community without becoming bigger.” says Bryn. And that is
admirable.

In a political climate rife with corporations ready to score
profits over people, it's refreshing to see business owners who
acknowledge that bigger does not always equal better.

Abundance Magazine
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STEP 5: ENJOY!

That was always my favourite step of my Grandmother’s recipes.

[t implies that you've followed the formula and made something
worth enjoying — celebrating, even.

You'll know you're enjoying the best of the community when you
reach this step with The Night Oven and Will's grain from Maida
Vale Farm.

And it's a real treat.

The Night Oven
216 Avenue D North, Saskatoon
thenightoven.ca

Darkside Donuts
625c 1st Avenue North, Saskatoon
darksidedonuts.square.site

Maida Vale Farm
Delisle
306 493 2569

Stonehenge Global

Seeds Inc
Buyers of Organic Pulses & Oilseeds
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RICHARDSON INTERNATIONAL

ORGANICS

For over 160 years, Richardson has successfully brought trusted and quality products
to markets near and far. With a reliable network, best in class facilities, and international reach,
every day we are committed to building strong partnerships and delivering on our promises.

For more information, contact your local

Richardson Pioneer Ag Business Centre | richardson.ca
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The Nutrient Budgeting App

Understand the flow of nutrients on your farm

By Deb Tuchelt, Interim Executive Director, SaskOrganics

he Nutrient Budgeting App (NBA) was developed to help

with multi-year nutrient management planning, particularly

for producers that rely on biological nitrogen fixation

and/or occasional inputs of manure or other soil fertility
amendments. This multi-year approach to nutrient management
can help to improve production while reducing nutrient loss to the
environment by better matching soil nutrients to crop needs. Similar to a
profit and loss statement for a business, a nutrient budget (or balance)
provides information about whether nutrients are accumulating or being
depleted from a field, and will help you evaluate the effect of nutrient
management on your fields' sustainability. The app makes it easy for
you to add up the nutrients you are bringing onto your fields (including
through N fixation by legumes) and subtract the nutrients that leave
your fields to help you make decisions about your crop rotations and soil
amendments. The NBA is intended to be used alongside other nutrient
management tools such as soil testing.

Setting up an account is easy. On your computer, sign up at
thenutrientbudget.com. Once you've created an account and are logged
in, head over to the “Resources” tab, then “Instructions and Tutorials”

to watch some helpful videos that guide you through the basics of
navigating and using the app. You can also read a more comprehensive
“Background and Instructions” document that dives into greater detail

about nutrient budgeting, the calculations behind it, and developing
recommendations based on results. Once you are a little more familiar
with how it all works, you can start adding your fields! You can begin
each field's rotation in prior years or the current year, and start adding
your nitrogen fixation, imports and exports. Add another year and repeat
the process. You'll be able to see your yearly summary as well as your
field's total year summary as you add more years, which will help you
with your rotation and nutrient management plans.

The algorithms used in the Nutrient Budgeting App (NBA), as well as
general information on the use and interpretation of nutrient budgets,
were developed by the Natural Systems Agriculture Lab at the University
of Manitoba. The Nutrient Budgeting App was developed as part of

the Prairie Organic Development Fund's Canadian Organic Ingredient
Strategy. Funding for the development of the Nutrient Budgeting was
provided by the Prairie Organic Development Fund, the Government

of Canada’s Sustainable Canadian Agriculture Partnership, and the
Government of Manitoba.

Be sure to check out this great resource for prairie producers!

The Nutrient Budgeting App is currently designed for desktop/laptop use,
not mobile phones.

Learn more at thenutrientbudget.com
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SASKORGANICS EDUCATION
SCHOLARSHIP AWARD RECIPIENT 2025
BETHANY PRATCHLER

ethany grew up on a mixed organic grain and cattle farm
near Nokomis, Saskatchewan. Her knowledge, experience,
engagement, and interest with organic food is connected
from the grain portion of her family’s farm. Her entire life is,
and has been, surrounded by aspects of an organic farming lifestyle.
From helping with the field work to ensuring detailed inventories are
kept and updated regularly to eating organic foods, both from the
grocery store and from the grain which her family grows and sells.

Being raised on an organic farm has taught her two important lessons;
satisfying results come from hard work and effort and consuming
locally sourced organic food contributes to a healthy wellbeing and
lifestyle. Living on an organic farm has taught Bethany there is nothing
more rewarding than seeing the effort, work, energy, and commitment
you put into something pay off. Her summers spent working in the
kitchen at Camp Easter Seal strengthened her desire to pursue a career
where she can help people. Working in the kitchen allowed her to work
with a variety of people within the healthcare and nutrition fields, who
taught her more about the impact of eating a well-balanced diet filled
with high quality foods.

Her desire to help people encouraged her
to pursue a law degree. The introductory
portion of her law degree exposed her

to different areas of legal practice, one

of which was agricultural law. From
helping obtain permits to assisting in real
estate transactions to protecting integrity
and reliability, agricultural lawyers play

a significant role in assisting organic
farmers with their farming operations.

After completing her degree, Bethany
plans to combine her passions for helping
others and promoting organic farming Bethany Pratchler
by working in the field of agricultural law.

Specializing in agricultural law will allow her to help organic farmers

and farming operations to remain sustainable and successful while

promoting organic foods and products.

From all of us at SaskOrganics, congratulations to Bethany, and we wish
her all the best in her studies and future career.

Crop-lic-itsy

| krop-lis-i-tee | noun

the unique blend of simplicity
and trust farmers feel when selling
becomes easy and straightforward.

Oleet Processing

Ol Farms

Sourcing Organic Flax and Peas 365

-
otfarms.com
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By Deb Tuchelt, Interim Executive Director, SaskOrganics

INNOVATIVE PHOSPHORUS INPUTS WILL
BOOST PRODUCTIVITY ON ORGANIC FARMS

n Organic Science Cluster 4 project is underway that

seeks to find safe and effective sources of phosphorus

for organic field crop use. Dr. Joanne Thiessen Martens

and Dr. Henry Wilson, along with their team, are
evaluating recycled phosphorus inputs including livestock manure,
municipal yard waste (i.e., grass clippings, leaves, etc.) and green
bin/food waste. These products were composted with commercially
available mineral P amendments including rock phosphate (CalPhos)
or struvite (Ostara’s Crystal Green), or no mineral P amendment
(unfortified). The testing of materials for total and plant-available
phosphorus, nitrogen, and other properties was conducted at a
commercial analysis lab. Chemical and microbiological analysis of
the compost mixtures continued throughout the fall and winter, and
field testing will begin this spring.

You can learn all about this project and view a photo essay of the
compost mixes at the Organic Science Cluster website
organic-science-canada.ca

e A
0SC4 Activity 7 Unloading finished compost from the
digestors. Photo Credit Amanda Desrochers

HAYWIRE FARM FESTIVAL CELEBRATES
AGRICULTURE, ARTS & CULTURE

aking place on a farm near Codette, Sask., the Haywire

Farm Festival is a celebration of arts, agriculture,

and local culture, and brings together rural and urban

communities. This unique event offers a lineup of live
music performances, artisan markets, events for the kids, hands-on
workshops, and delicious food from local vendors. The festival's
mission is to inspire self-sufficiency and strengthen local food
systems, fostering connections that support sustainability and
community resilience. Attendees can enjoy free camping, access to
the country market, workshops, and all live music performances with
their weekend pass.

July 25-27, 2025
You can learn more about the event on their website
haywirefarmfestival.com

Pro-Cert

ORGANIC

PROFESSIONAL ORGANIC CERTIFICATION
Since 1990

Please contact us at 306-

Email: info@pro-cert.org
pro-cert.org
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13 South Floral Siding
Saskatoon, SK Canada S7K 3J8
Office: 306-683-9929 Cell: 306-381-6260
Email: rpotts@bsm.com

We buy organic food and feed grade cereals, pulses and flax.
Call for competitive on-farm or delivered elevator prices.

Tom Allen: (306) 203-9168 » Jacques Gross: (204) 390-6693

www.giosi.com

Buyers and Sellers of...
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All photos by Deb Tuchelt

Managing Soil Phosphorus in
Organic Cropping Systems

By Dunling Wang, PhD, PAg, Provincial Specialist, Alternative Cropping Systems, Saskatchewan Ministry of Agriculture

hosphorus (P) is a major essential nutrient for all living

organisms and one of the deciding factors in organic crop

production. P plays a key role in developing root systems,

motivating seed production, and advancing crop maturity.
However, the natural P cycle and balance has been broken down by
segregation of crop and livestock in many modern farming operations.
Continuous export of grains from farmland has resulted in P depletion in
cropland, and the P scarcity, in turn, becomes a limiting factor for future
crop production, particularly in organic systems where the depleted soil P
reserve cannot be replaced by synthetic fertilizers. Young plants suffering
from a P deficiency are stunted and thin with dark green leaves. Leaf
margins, veins and stems show tinges of purple which may even spread
across the whole blade of the leaf. This discoloration is usually visible
mainly during juvenile stage.

P DYNAMICS IN SOIL OF ORGANIC
SYSTEMS

Phosphorus exists in many different forms in soil that can generally be
grouped into five categories: 1) free ionic P in soil solution (soluble P) in the
forms of H,PO,” or HPO,*"; 2) rapidly exchangeable adsorbed inorganic P;
3) firmly adsorbed or precipitated inorganic P; 4) P associated with organic
materials; and 5) P occurring in soil microbes (Figure 1).

Oirganie matanial [orog residues

Crop uptake mamire, comgost, ete.]
Sotuble P PR "

friutrient)

Riock
phosphate

Figure 1. Representation of the different P pools in soil
(Nesme et al., 2014) I'l. The numbers refer to the dynamic
process between the P pools: 1, adsorption; 2, desorption; 3,
precipitation; 4, dissolution; 5 organization; 6 mineralization.
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The soluble ionic P in the soil is the most important as plant roots can
only take up P from this pool. However, soluble P is interconnected

with other P pools in soils, and its concentration is determined by the
dynamic processes, which, in turn, are strongly influenced by agronomic
practices and cropping arrangement. Total soil P represents all P

pools in the soil and its content varies considerably with soil types and
farming history, including P fertilizers added in the past.

Soil available P includes soluble P in the soil solution, and the rapidly
exchangeable P that is adsorbed on soil particles. Soil organic P, existing
in both soil organic matter and soil microbes, can account for up to 50
per cent of total P in some grazed pastures. However, organic P is often
much lower in cultivated fields causing shifts in soil biology and limits to
crop yields. Soil organic P in cultivated soils is an essential component
that can assist in ensuring agriculture's long-term sustainability. In most
calcareous soils (pH >7, can be as high as 8.5), a major portion of soil P
is bound to calcium and in the forms of insoluble calcium phosphates,
like apatite [Ca,(PO,).] *', which require acidic conditions to become
available to crops and won't dissolve when soil pH exceeds 5.5. It was
estimated? that Canadian topsoil contains anywhere from 100 kg to
2500 kg of P per hectare, but only a small fraction, sometimes less than
one per cent is available to crops.

CROP P ABSORPTION AND ARBUSCULAR
MYCORRHIZAL FUNGI (AMF)

Plants take up available P from the soil in three basic ways: 1) through
their fine root hairs that extract P from the immediate vicinity. Plants,
such as brassica crops, that rely on root hairs to access P often develop
expansive fine roots, which can increase the number and length of root
hairs in response to low phosphorus conditions; 2) by producing organic
compounds and extruding as sticky root coatings that bind to soil
particles and access the nutrients on their surface, like lupines; and 3)
by developing a biosynthetic relationship with the soil microorganisms
known as AMF, which attach themselves to the roots of host plants in
exchange for a supply of carbohydrates. AMF form expansive hyphal
networks through multiplying and spreading out into soils further away
and collect and transport water and nutrients for plants to grow. A
recent meta-analysis study ® found that AMF inoculation in cereals led
to an overall 16 per cent increase in yields; but this effect was highly
variable with 77 per cent of the trials showing positive values.

Although AMF is found in natural environments and performs several
key ecological functions, including enhancing uptake of immobile
nutrients, stress tolerance, and plant health, not all crops establish a
beneficial relationship with AMF. Crops that host and support AMF
include all cereal crops, including wheat, barley, and corn, and all pulse
crops except lupines. Members of the brassica family (like radish,
mustard, and cabbage) are not hosts for AMF. Consider this when
designing crop rotations with plants that require the phosphorus
benefits of mycorrhizal fungi.
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P can be a major limiting factor for organic crop production because of

its low availability. Understanding of P dynamics in soil-plant systems

helps to develop management strategies that increase P supply through
either adding more available P to the system or improving P mobilization

and acquisition efficiency. The following approaches should be
considered when your soil P availability is low:

1. Incorporate phosphate rock to manure and compost: Finely ground

phosphate rock can be added to a manure compost pile during
composting processes to create a blended product, which is more
efficient in supplying nutrients to crops. Research has shown that
application of phosphate rock enriched compost resulted in an
increased soil available P, more uptake of soil nutrients, and higher
wheat yields .

Adding phosphate-solubilizing microorganisms made it more

efficient to solubilize phosphate rock and enhance crop growth. The

role of microorganisms has been mainly related to their abilities to
reduce surrounding soils pH by producing organic acids. On-farm
produced compost, with phosphate rock incorporated may not only
compensate for the higher cost of commercial fertilizers, but also
provide a sustainable source of available phosphorus to growing
plants, particularly in calcareous soils.

. Grow legume crops often: In addition to the cover crops including

legumes, growing a pulse crop or intercrop with legume as a
companion will improve soil P use efficiency. Research has shown
that pulse crops often have strong P mobilizing ability through either
rhizosphere acidification that allows crop roots to access the P
source that was previously not available or forming a biosynthesis
relationship with arbuscular mycorrhizal fungi (AMF) by increasing
absorption surface areas.

. Manage soil AMF: AMF perform important ecological functions,

including increased uptake of water and immobile nutrients,
enhanced crop tolerance to drought and diseases, and improved crop
health. When soil P supply is low, AMF play a key role in P uptake.

Some management practices have potential to degrade the native
AMF community, like intensive tillage, high rates of organic fertilizer
application, and continuous growing of non-AMF host crops, such as
brassica. On-farm grown sorghum, Sudan grass, legume crop, or their
mixture will produce locally adapted multiple species of AMF. The
roots and soil around them can be used as AMF inoculant to improve
P use efficiency and increase crop yields.

. Focus on feeding the crops: Precise application of organic P fertilizers

or P-containing soil amendments to the immediate vicinity of crop
roots can improve its use efficiency. For example, with the low-salt
soil P amendment, using it as seed dressings, or placing it in a narrow
row slightly to the side and below the seed row during the seeding
operation will increase opportunities for crop roots to access. For the
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liquid forms of P fertilizer, direct foliar spraying can be more effective
than applying to the soil, which also prevents transformation into
unavailable forms.

5. Select crops for rotation and intercropping: Legume crops can help
dissolve minerally bound P in the soil through root exudation of
enzymes and organic acids. Adding a pulse crop with a strong P
mobilization ability, particularly faba bean and chickpea, into your
crop rotation can increase P availability for both the legume and the
following crops. Intercrop with a legume provides a greater chance for
the companion crop P acquisition in low-P environments. A meta-
analysis showed that intercropping cereals and legumes substantially
improved P uptake, with an overall increase of 21 per cent for the
intercrops. When faba bean was included in intercrops, the P uptake
efficiency was even higher, which significantly increased crop yields 1.

6. Use P on cover crops: Applying P fertilizer or P-containing soil
amendments to cover crops often results in a greater economic
benefit. More P available to cover crops helps establishment of
a healthier canopy, which not only increases N fixation, but also
mobilizes the minerally bound P in soil, and enhances biosynthesis
with AMF. These beneficial interactions will not only result in more
available N and P in soils for the following crops, but also contribute
to increased soil organic matter, microbial diversity, and long-term
sustainable crop production.
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