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On a global basis, the estimated
land area available for annual crop
production is 3.859 billion acres
(ac).” In 1960, there was 1.1 ac per
person of available arable land, in
1999 0.60 ac per person, in 2009
0.56 ac per person and the projec-
tion is for 0.42 ac per person by
2050 when we reach 9.2 billion
people. In actual fact it will be
much less because an extra 2 bil-
lion people will consume a lot of
land for infra-structure. One major
concern however, is that currently
45% of global arable soils are af-

fected by degradation.’ As well,

0.3-0.8% of the world’s arable land
is rendered unsuitable yearly for

agricultural production owing to .

excessive soil degradation, with
wind and water erosion account-
ing for 84% of the degradation and
urbanization the other 16%.** This
is equivalent to 1.2 to 2.9 times the
current arable land area for Mani-

toba degraded annually or 0.3 to
0.8 the area of Saskatchewan.
Saskatchewan has approximately
43.2 million acres of arable land.
At a recent World Congress on
Conservation Agriculture (CA),
the FAO endorsed CA as the key
step to meeting the long-term
global demand for food, feed and
fibre for the projected 9.2 billion
people by 2050. ¢

Together, Canada, Mexico and
the United States have 17.1% of
the total global arable land supply
with Canada having 3.1% and

‘Mexico 1.8%. Globally, the United

States has the largest share. Na-
tionally, Manitoba, Saskatchewan
and Alberta have 87% of the total
arable land area in Canada and
Saskatchewan has the largest na-
tional share at 50%. Therefore,
North-America has a large role to
play in the global food security
and will continue to play an im-
portant role into the future.

Humans require nutrition to sup-
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By Tim Nerbas, PAg
SSCA President

What a great milestone -25 years of
promoting Conservation Agriculture
in Saskatchewan.

Helping Saskatchewan producers
develop direct seeding systems was
a tremendous success. The 2011
Stats Canada report shows over 70%
of the crop land is managed using
direct seeding methods, 20% under
a reduced tillage system leaving less
than 10% of the crop land under
conventional tillage. Summerfallow
acres have also been greatly reduced
(3.5 million acres in 2011). With
such a successful extension program
some have questioned why the
SSCA is still around. What else
needs to be done?

The future of the SSCA is a topic
that has garnered significant discus-
sion around our board table.

Our mandate is to “promote con-
servation agriculture systems that

2013-14 SSCA Board of Directors

Tim Nerbas, President 893-2352
Richard Marleau, 1st VP 373-0596
Erni Hall, 2nd VP 554-3132
Barb Larson 649-0050
Trevor Plews 782-2108
Tom Wolf 956-7635
lan Boyd 291-0391
Richard Robin 466-4401

improve the land and environment
for future generations”. Is simply
buying a direct seeding unit and
eliminating tillage everything one
needs to know about conservation
agriculture? We don’t think so.
Good agronomic decisions are vital
for building the soil’s organic matter
and ultimately the soils productive
capability.

Soil Carbon is considered to be the
measure of soil quality or soil health.
Through direct seeding we have
made significant strides in rebuild-
ing our soil health. Soil erosion has
been significantly reduced and the
decline in soil organic matter halted
for the time being. However one .
key question is still being consid-
ered: how far can soil organic matter
be rebuilt?

Is it possible to attain levels of soil
organic matter found in our former
grassland soils? Rebuilding soil or-
ganic matter to the level found in the
former grasslands will not occur by

WWW.SSCa.Ca

Direct Seeding Hotline
1-800-213-4287
email: info@ssca.ca

merely reducing tillage. It also re-
quires diversified cropping rota-
tions. In a time when it is not sexy
to talk about rotations, now it is all
the more important to get the mes-
sage out there. Mother Nature can
give some rude wake up calls when
we don’t provide the necessary di-
versity in our cropping rotations.
Stubborn weed control problems
are the issues that arise first. Con-
servation Agriculture relies heavily
on the use of glyphosate. We started
by using glyphosate to control
weeds in chem-fallow and prior to
seeding and at pre-harvest and post-
harvest to control perennial weeds.
But with the introduction of a num-
ber of glyphosate resistant crops, the
number of glyphosate applications
in a given growing season has
grown significantly. In some parts
of the world only glyphosate crops
are grown. The result is numerous
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SSCA's mission is “to promote conservation agriculture systems that improve the land and environment for

future generations.”

SSCA’s vision is “to be the recognized driver and facilitator of change that leads to conservation agriculture
being practiced on prairie agriculture land.”
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By Graham Scoles Ph.D., PAg,
Assoc. Dean, Research and Gradu-
ate Studies

College of Agriculture and Biore-
sources

University of Saskatchewan

Genetic engineering of organisms
(the deliberate insertion of a gene)
only became possible after the
1970’s when scientists discovered
how to cut and paste pieces of
DNA together. This early work
was performed in bacteria which
are much more promiscuous than
higher organisms when it comes to
sharing and swapping DNA.
However it was later discovered
that a bacteria had evolved a way
to put part of its own DNA into a
plant’s chromosome as a mecha-
nism of disease (it had been genetic
engineering for thousands of
years!). Within a few years this
mechanism was understood and
the bacteria was successfully ma-
nipulated so it could be used as an
intermediary to transfer any piece
of DNA into plants (and without
causing the disease symptoms).
Shortly thereafter it was discovered
that using a special “gun” and
nanoparticles one could literally
shoot small pieces of DNA into
plant cells which became stably in-
corporated into the cells chromo-
somes. These two techniques
continue to be the primary ways in
which genetically engineered crops
(aka GMOs) are produced.

Once these technologies to geneti-
cally engineer were perfected,
many speculated that having this

technology available would repre-
sent a major change in plant breed-
ing, opening the door to all sorts of
good things. Some even went so
far as to suggest that plant breeders
would no longer be needed! With
these techniques in hand the chal-
lenge was to identify genes that it
would be worthwhile putting into
crops and to make sure that they
work as expected.

As the search for “good” genes
got underway and word of this
new technology spread, some ex-
pressed concern that moving genes
between different types of organ-
isms (all living organisms use DNA
as their genetic material so any liv-
ing organism was a potential
source of genes) was dangerous.
However we now know that genes
have frequently moved between
species during evolution and that
our own chromosomes are full of
DNA that has its origin in viruses.
It is clear that the idea that each or-
ganism has its own DNA which is
distinctly different is no longer ten-
able — in a sense all living organ-
isms share a common pool of DNA.
Nevertheless concerns continue to
this day, particularly in some areas
of the world — more on that later.

To help to allay the concerns ex-
pressed by some that genetically
engineered crops could pose a dan-
ger to the environment or con-
sumers, governments began to
develop regulations that went well
beyond what had previously been
in place for cultivars developed by
traditional plant breeding. Thus

when the first genetically engi-
neered crops got close to commer-
cialization their developers not
only had to fully explain how the
new cultivar was produced and
what gene was inserted but also
had to prepare an extensive dossier
including results of tests that had
been performed to examine possi-
ble risks to the environment and
safety for consumers. This step in-
volved a considerable investment
on behalf of the developer. Com-
panies embarking on moving mate-
rial through the regulatory process
hired people to coordinate that
work and stick-handle this material
through the regulatory process.

The advent of genetic engineering
also brought another new para-
digm to the development of geneti-
cally engineered crops. Many of
the technologies mentioned above
that were essential to genetic engi-
neering had been patented by their
inventors. Thus if one wished to
genetically engineer a crop and
commercialize it then arrange-
ments for licensing the technology
would need to be made. Navigat-
ing through such agreements re-
quired legal expertise to negotiate
such agreements thus another set
of additional costs for licenses and
lawyers.

These additional costs over and
above the costs of traditional plant
breeding meant that commercial-
ization of a genetically engineered
crop required considerable addi-

_ONTINUED PAGE 13

3




By Ross H. McKenzie PhD, P.Ag.
Sr. Research Scientist - Agronomy
Research and Innovation Division

Alberta Agriculture and Rural Dev.

Lethbridge, AB

Many prairie farmers have
adopted direct seeding, also re-
ferred to as no-till cropping,
which has improved soil organic
matter levels and soil quality. In-
creased soil organic matter often
increases the nutrient supplying
power of soil. Nitrogen (N), phos-

ventional tilled land. The propor-
tion of easily mineralizable nutri-
ent is higher in soil organic
matter that develops under no-till
cropping systems versus conven-
tional tillage systems.

After converting to no-till from
conventional tillage cropping,
many growers found they had to
increase their N fertilizer rates as
there was an increased portion of
the fertilizer N that became tied
up in organic matter. Also, no-till

also referred to a potash, is not
present in organic form, so avail-
ability of soil K is not directly af-
fected.

Many farmers that have shifted
to no-till, have also adopted more
diverse crop rotations including
cereals, oilseed and pulse crops in
their rotation. Including pulses
such as pea in a crop rotation will
contribute to in increased N avail-
ability for the subsequent crops.
Remaining pea straw and root

phorus (P), sulphur (S) and
other required plant nutri-
ents are stored in soil or-
ganic matter.

For the soil to release nu-

“Most research across the prairies has
shown that the potential for soil organic
matter mineralization is increased

under direct seeding.”

residue has higher N con-
tent and will breakdown
relatively quickly, whether
it is incorporated or not.
Including a pulse crop in a
no-till crop rotation can in-

trients, the right conditions
are necessary, such as warm soil
temperatures and good soil mois-
ture conditions, which are needed
for soil microbes to break down
or “mineralize” N, P and S in the
organic matter. Normally, there
is good potential for soils that
have been in no-till for a number
of years, to have the increased
ability to mineralize more N and
other nutrients versus conven-
tional tilled fields. But that does-
n’t always happen, particularly in
cooler spring and summer condi-
tions.

Most research across the prairies
has shown that the potential for
soil organic matter mineralization
is increased under direct seeding.
This is because the make-up of
the soil organic matter is different
in direct seeded land versus con-

cropping conserves soil moisture
meaning crop yield potential was
higher and more N was needed to
achieve optimum yields. Every
soil tillage operation means losing
14 to 1 inch of soil water, so under
no-till, crop yield potential could
be easily increased by five
bushels for wheat and seven to
eight bushels for barley, for each
inch of water conserved in the
soil. When developing fertilizer
plans, farmers adjusted their fer-
tilizer inputs for higher target
yields.

Phosphorus and sulphur are
also contacted in soil organic mat-
ter. Mineralization and release of
P and S from crop residue tends
to be higher in no-till and re-
duced tillage systems versus con-
ventional tillage. Potassium (K),

crease soil N availability to
subsequent crops, reducing de-
pendence on commercial N fertil-
izer.

Farmers using low disturbance
seeding systems usually side or
mid-row band N fertilizer and
seed-place phosphate fertilizer, at
the time of seeding. These are the
most effective methods of apply-
ing these fertilizers, and result in
successful direct seeding of crops.

To optimize no-till crop produc-
tion, one of the best management
tools farmers can use is soil test-
ing. Developing a fertilizer man-
agement program based on soil
testing helps farmers make in-
formed management fertilizer
choices and helps them take ad-
vantage of all the benefits of low-
disturbance direct seeding. =
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By Dr. Bob Blackshaw
AAFC, Lethbridge, AB

INTRODUCTION

Farmers consistently plant high
quality canola seed (>95% germi-
nation) but plant emergence is
often only 40-60%. This poor
plant emergence results in low
and uneven densities of many
canola crops that in turn can lead
to increased competition from
weeds, delayed flowering, un-
even and delayed maturity,

A previous multi-site, multi-
year field study examined the ef-
fects of cultivar (hybrid vs.
open-pollinated), seeding depth
(1 vs. 4 cm), and seeding speed (4
vs. 7 mph) on canola emergence
(Harker et al. 2012). Canola
emergence was not affected by
cultivar but often was influenced
by the other two variables.
Canola emergence improved 37-
62% with shallow seeding (1 vs. 4
cm depth). Seeding speed effects
were less consistent but emer-

tion in some cases with the low-
est canola emergence occurring
with deep seeding and high
travel speeds.

The above study was conducted
with a ConservaPak drill
equipped with knife openers that
can cause considerable soil dis-
turbance, especially when oper-
ated at high ground speeds.
Researchers and farmers alike
wondered whether the above
canola emergence results would

Table 1. Canola emergence response (plants m-2) to various seed drill openers in 2012.

Seed drill opener | Disturbance Lethbridge’ St. Albert Zealandia Il;;::g Brandon
Single shank sin-

ele shoot 0.5 knife Low 65 a 75a 68 a 78 a 75a
Disk double shoot Low 58 a 65 b 58 b 69 b 72 a
Single shank sin-

gle shoot 3" spread Medium 50b 61b 66 a 69b 76a
tip

Double shank Medium 53 b 73 a 71a 74 a 70 a
Single shank dou-

ble shoot 2" side | Medium to High 49 b 75 a 57 b 77 a 76 a
band

Single shank dou-

ble shoot 4.5" High 45b 66 b 60 b 74 a 7la
paired row

Overall mean 51 67 65 it 73
SETRED 53 69 67 75 75
emergence

Walues followed by the same letter within a column (site) are not significantly different at the 5% level of prob-

ability.

lower yields, and reduced qual-
ity (e.g. higher green seed con-
tent).

gence was often about 10-15%
lower at the higher speed. Addi-
tionally, there was a significant
depth by seeding speed interac-

be similar with other types of no-
till drills. Thus, a follow-up

CONTINTTED PACE
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By Ross H. McKenzie PhD, P.Ag,
Sr. Research Scientist - Agronomy
Research and Innovation Division
Alberta Agriculture and Rural Dev.
Lethbridge, AB

Starting in the early 1980’s, prairie
farmers gradually switched from
conventional tillage to adopt direct
seeding, the seeding of crops di-
rectly into undisturbed or cultivated
soil. Direct seeding of crops has im-
proved soil quality, increased soil
organic matter and improved nutri-
ent supplying power of the soil.
Generally, over a period of years of
direct seeding, not only has soil or-
ganic matter increased, but there are
other improvements in soil quality
such as better soil tilth.

No-till leaves more crop residue
on the soil surface to protect surface
soil from the damaging forces of
wind and rain. Elimination of
tillage means less oxygen is added
to the soil, which stimulates mi-
croorganisms that break down and
decompose residue. Crop residue
on the soil surface reduces contact
with the soil organisms that decom-

Global Food Security: What does it mean for Prairie Producers..

port life, work and leisure and
this nutrition is derived from ei-
ther plants or animals recogniz-
ing that all animals ultimately
derive their nutrition from plants.
In order to support their exis-
tence, humans need access to the
equivalent amount of 500 kg or
1102 Ibs of grain per year hereto
referred to as the Standard Nutri-
tion Unit (SNU).! The human
population now exceeds 7 billion
and in order to meet SNU, the re-
quirements would be for 3500

loption of D
iproves Soil Quality

pose residues. Asa result, surface
residue and remaining root material
stay in the organic form longer.

This contributes to increased soil or-
ganic matter.

Prairie farmers are using more di-
verse crop rotations with cereals,
oilseed and pulse crops in their rota-
tion. This generally results in
higher crop yields by interrupting
the life cycle and impact of some
weeds, insects and diseases. More
diverse crop rotations and increased
crop yield means more surface
residue and root material is re-
turned to the soil to improve soil or-
ganic matter. In a long-term crop
rotational study initiated in 1992 at
Bow Island, Alberta in the Brown
Soil Zone, McKenzie has been com-
paring traditional wheat fallow ro-
tations with extended rotations that
include more diversified crop sys-
tems. Soil quality, including soil or-
ganic carbon, was measured 6, 12
and 18 years after the trials were ini-
tiated.

There was a significant increase in
soil organic carbon, a reflection of

Million tonnes (Mt) of grain. How-
ever, current yearly world grain
production is estimated at 2850 Mt
which is short of the 3500 Mt re-
quired. This is why people go to
bed hungry every night.* When
the projected population reaches
9.2 billion people in 2050, we will
require an extra 2000 Mt of grain,
or a 70% increase over current lev-
els of production® and there lies
the challenge for all of us.

The Challenge for Global Food

organic matter, in the first 6 years.
The increased organic matter has
continued after 12 years and 18
years, however, the increase has
flattened out as the soil organic mat-
ter levels have approached an equi-
librium or steady state.

Organic matter acts like a glue to
bind soil mineral particles together.
Using low disturbance direct seed-
ing systems not only improves soil
organic matter, but other benefits in-
clude improved soil structure, which
in turn improves water infiltration
into soil. When the only soil distur-
bance occurs at seeding, there is less
disturbance of root and earthworm
channels. This also increases the
water infiltration rate of rain water
into soil and reduced water runoft.
The more water that can penetrate
and be stored in soil, the greater the
crop yield potential. Direct seeding
contributes to increased crop water
use efficiency. This is particularly
important in the drier soil regions in
southern and south central Alberta.
Increased crop water use efficiency
results in more stable crop yields
and farm income. =

. CONTINUED FROM PAGE 1

Security.

More Land: If crop yields were to
remain at the current levels, we
would require an additional 2.72
billion acres of land and of course
that amount of extra arable land is
not available to meet the 2050 tar-
get. Current analyses indicate only
a modest possible increase of 297
million acres of additional arable
land is possible. Irrigation world-
wide accounts for 15% of arable

CONTINUED PAGE ... 7
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Winter Wheat Agrologist
Ducks Unlimited Canada
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‘Seed into the dust and the bins will
buist!” This is the common best man-
agement practice that is recom-
mended to producers who are
planning to seed winter wheat. Seed-
ing shallow, one inch deep or less,
typically results in a rapidly emerg-
ing winter wheat crop that has a well
developed crown going into the criti-
cal winter months.

However, every now and then we
come across a fall where moisture
seems to be elusive and that shallow
seeded winter wheat does not get the
fast start we are accustomed to. In
many areas of the Canadian Prairies,
2012 experienced this type of fall. In
fact some areas received so little
moisture that winter wheat crops
failed to emerge altogether. This has
many producers wondering what
will happen to their winter wheat.

First of all it is important to dispel a
common misconception, that winter
wheat that has not germinated will
fail to set seed the following year.
Winter wheat must go through a
process known as vernalization
which allows it to move from vegeta-

tive growth to reproductive growth
which allows it to flower and set
seed the following spring. For ver-
nalization to occur in winter cereals,
the initial stages of germination must
occur followed by exposure to the
extended cold period offered up by
our fall and winter months. When
there is no visual evidence of germi-
nation in the fall, it is common for
people to think that the vernalization
process will not take place. This sim-
ply is not true. Even if there are no
apparent visual signs of germination
in the fall, the physiological cues to
allow our winter wheat varieties to
vernalize over the fall and winter
months still take place. So producers
can rest assured that if they seeded
their winter wheat in the fall, barring
any winterkill losses, it will emerge
and set seed.

In an ideal situation, a winter
wheat crop would emerge early, get
well established and have a well de-
veloped crown heading into winter.
Under these circumstance winter
wheat crops have their highest levels
of winter hardiness, will resume
growth early in the spring, be most
competitive against weeds, have the
greatest opportunity to escape pests
such as the orange blossom wheat
midge and fusarium head blight,

have an early crop maturity, and
have the greatest potential to reach
optimum yields. In situations that
many producers are faced with this
year with relatively poorly devel-
oped winter wheat going into win-
ter, these benefits may be
compromised. Therefore, winter
wheat producers should be more
vigilant in scouting for weeds and
other pests and set their expectations
appropriately for harvest timing and
crop yields. The opportunity to reach
those high yields that we are accus-
tomed to getting with winter wheat
still exists, however the likelihood of
reaching those yields is substantially
decreased.

So if you are currently faced with a
situation in which your winter wheat
crop has been negatively impacted
by dry conditions this fall, rest as-
sured that all is not lost. There is still
a very good possibility that your
crop will emerge just fine in the
spring, albeit a bit later than a typical
winter wheat crop would. Make sure
to be vigilant with field scouting to
be on top of pests and provide your
crop with adequate nutrition. In
doing so, given the slow start, you
may still be pleasantly surprised
with what your winter wheat crop
will reward you with. =

Global Food Security: What does it mean for Prairie Producers... CONTINUED FROM PAGE 6

land and 42% of crop production
and the expectation is that by
2050, the irrigated arable land
base will only increase to 16%
and account for 43% of total crop
production so very little addi-
tional increase from irrigated
land areas. This means that global
food production in 2050 can only
be met if cropping intensification

is carried out on the current exist-
ing land base.

Food vs Fuel: Currently, about 89-
101 million acres are devoted
worldwide to biofuel crops but the
prediction is for an increase to 148-
198 million acres by 2020. Given
that the SNU is 500 kg per person
per year, this amounts to the
equivalent of about 31 imperial

gallons of gasoline or enough to
fill a vehicle one to two three
times, depending on the size.
Therefore, two to three fills of the
gas tank is equivalent to feeding
one person for one year. When put
in those terms, it is obvious that
using grain for biofuel does not

CONTINUED PAGE ... 8
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make sense in the long-term. The
use of cellulose makes more sense
and one possible source is crop
residues but residue removal has
serious implications on long-term
soil fertility. Some argue that bio-
fuel makes sense in the short-term
because it increased demand re-
sulting in higher prices and re-
moved a large portion of the grain
crop from global trade and the
avoidance of a glut of grain on the
world markets which would have
resulted in low prices. The higher
prices of the last few years pro-
vided an opportunity to stimulate
global crop production with better
technology and practices provid-
ing us with a glimpse into what
may be possible with current crop
production systems.

Crop Yield Limitations: Given that
an extra 2000 Mt of grain from the
current level of production will be
required by 2050, what can be ex-
pected from current yield ad-
vances with plant breeding? If the
current rate of yield increase from
crops like wheat, rice and corn ob-
served from 1965 to 2005 can be
maintained to 2050, this will add
another 980 Mt of grain, which is
still short of the 2000 Mt required.
Some argue that the past rate of in-
crease cannot be sustained to 2050
because some of the world’s most
productive cropping systems have
been stable for many years with no
obvious yield increases observed
(eg. rice in China; wheat in North-
west Europe and irrigated corn in
the USA). In other words, it would
appear that the biological and en-
vironmental limit of crop produc-
tion has been reached in certain
areas of the world.

Environmental Considerations: The
challenge must also consider the
environment. It is important that
we protect and even enhance the
basic soil resource while maintain-
ing air and water quality. This is to

1t Me
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ensure that future generations will
have the ability to continue feed-
ing themselves adequately. We
must also ensure large tracts of
undisturbed wilderness and na-
ture to maintain biodiversity.

Economic Considerations: Attain-
ing 2050 crop production levels
also requires a proper economic
environment. Producers will need
to be ensured of a continued re-
turn on investment to account for
risk and access to capital in order
to invest in new technologies. At
the same time, a healthy economic
environment at the farm gate also
means that companies will want to
invest into research and develop-
ment for new and innovative tech-
nologies.

How do we increase crop pro-
duction 70% by 2050?

Research: We must, first of all, try
to sustain the current rate of yield
gains with plant breeding com-
bined with additional innovative
agronomic practices otherwise
more land would need to be con-
verted to annual cropping.

Public and Private Support: En-
hance government and private
support for basic research into all
aspects of crop production to find
ways to continue to increase crop
yields, encourage innovation and
continue to support infra-structure
development for crop production
in all areas of the world.

Reduce Food Waste: It is now rec-
ognized that significant food
wastage occurs all along the food
chain, especially for fresh fruits
and vegetables, milk products,
meat and other products at the
meal table.® Losses totalling 30-
40% occur in both developing and
developed countries but at differ-
ent steps of the food chain. Losses
of 25-35% occurs on farm or dur-
ing transport and processing in
developing countries while only
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12-16% in developed countries.
The major losses in developed
countries, 18-24%, occur with final
preparation and consumption. The
solution to this dilemma in devel-
oping countries is education and
appropriate low cost storage tech-
nologies to lessen wastage. In de-
veloped countries, solutions to this
dilemma will require changes in
diet involving some reductions in
meat consumptions and develop-
ment of more plant based diets.

Enhanced Agricultural Production
Systems: The evidence provided
clearly shows that the solution to
higher crop production lies in ever
increasing crop yields per unit
area and more intensive cropping.
It will not come from an expansion
of arable land area or from a revo-
lution resulting in a radical change
in production systems but rather
from an evolution of the current
production systems. As stated by
Connor and Minguez?® “The solution
to feed and green the world in 2050 is
to support this evolution more
strongly by providing farmers with
necessary information, inputs and
recognition. There is no revolutionary
alternative.”

What does this all mean for
Prairie Producers?

Regardless of where producers
are located on the prairies, their
roles and contributions to Global
Food Security is essential to meet
the 2050 target. All the best inno-
vations, practices or technologies
will be-for-not if it is not possible
for producers to implement these,
whether for reasons of access to in-
formation, supplies or investment
of capital in a timely manner. [t
will be imperative that producers
get a clear understanding of the
most yield limiting aspects of their
farming operation whether from
their soils, climatic conditions or

CONTINUED PAGE 10
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By Ross H. McKenzie PhD, P.Ag.
Sr. Research Scientist - Agronomy
Research and Innovation Division
Alberta Agriculture and Rural Dev.
Lethbridge, AB

Livestock manure is a great fer-
tilizer and soil amendment!
When proper manure manage-
ment practices are followed, live-
stock manure can be utilized as a
valuable nutrient resource rather
than be treated as a waste. Ma-
nure is an excellent “organic” fer-
tilizer containing nitrogen (N),
phosphorus (P), potassium (K)
and many other essential plant
nutrients. When added to soil at
modest rates, manure not only
adds nutrients to enrich the soil,
manure will physically benefit the
soil. Manure adds organic matter
which improves soil tilth and
structure.

Because manure is “organic”,
there is a perception that manure
cannot be harmful to soils or the
environment. There is no ques-
tion that adding modest amounts
of manure to soil can be very ben-
eficial to improve the physical
quality of soil quality and greatly
improve soil fertility. However,
too much of a good thing over a
period of time could lead to both
agronomic and environmental
problem:s.

To prevent problems from de-
veloping, intensive livestock op-
erators must use best manure
management practices (BMP). It
is very important to remember
that BMP will vary from region to
region and even from farm to
farm, depending on: the climatic

zone of the farm, the type and
number of animals in confine-
ment, the total amount of manure
produced and how the manure is
collected, stored and applied. It
will also depend on: the amount
of land available to apply ma-
nure, soil types on the farm, types
of crops grown and crop yield po-
tential. BMP’s need to be specifi-
cally tailored to match the needs
of each farm. Producers must
take a pro-active approach to ma-
nure management to ensure the
sustainability of both their farm
and the environment. Following
a step-by-step approach is essen-
tial in planning best manure man-
agement practices for each farm.
Steps include:

1. Determine the amount of ma-
nure produced by the operation

2. Ensuring the manure is safely
and properly stored

3. Determine the manure nutri-
ent content before application

4. Identify and soil sample all
fields before manure application

5. Determine which crops will
be grown in each field

6. Determine manure applica-
tion rates for each field, based on
soil testing and manure testing/

7. Determine when and how to
best apply the manure.

Nutrients in manure give it sig-
nificant value. It is difficult to put
an exact value on manure because
of the variability in nutrient con-
tent and because the nutrients are
released over a period of years.
However, if we assume that com-
mercial nitrogen (N), phosphate
(P205) and potassium (K5O) fer-
tilizers have values of $0.65, 0.60
and 0.40 per pound, respectively

and feedlot manure has a total N,
P>O5 and K5O content of 21, 18
and 26 b, respectively, in each
ton of manure, then the approxi-
mate value of one ton of feedlot
manure has a potential value of
about $35.00/ton.

Producers that don’t have live-
stock but live within 10 km of a
confined livestock operation
should consider talking to their
neighbors about utilizing manure
as a fertilizer source and for im-
provement their soil quality. The
potential to purchase manure
from your neighbor by paying for
delivery and spreading has a dou-
ble benefit. The confined live-
stock operator can dispose of
extra manure and a nearby neigh-
bor has the advantage of an excel-
lent source of fertilizer at a
reasonable cost. In addition, ma-
nure applied to eroded areas of
fields will also improve the physi-
cal quality of the soil. When
neighboring farmers can take ad-
vantage of win-win situations like
this, the whole agricultural com-
munity benefits!

For more detailed information
on manure management consult
the booklet: Nutrient Manage-
ment Planning Guide - 2007,
available from Alberta Agricul-
ture by calling 1-800-292-5697. It
is also available on-line at:
http://www].agric.gov.ab.ca/$de-
partment/deptdocs.nsf/all/epw11

Manure is a great fertilizer and
soil amendment! Remember,
“Manure Happens” - so make the
most of it! «
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Global Food Security: What does it mean for Prairie Producers... CONTINUED FROM PAGE 8

financial risk. Producers in West-
ern Canada have, for the most
part, already made the investment
and required changes in their pro-
duction systems to protect their
soils from wind and water erosion.
If we are to meet the 2050 target of
a 70% increase in crop production,
we have 37 years left starting from
2013. This means that, on average,
yields should be increasing by
roughly 1.9% per year for the next
37 years from the current grain
production levels. Therefore in
2023, we should have increased
average grain yields by roughly
19%. What producers need to do is
determine their
average grain
yields by crop for

ments into new approaches and
technology.

What are the implications of
taking on the challenge?

In 2012, the Premier of
Saskatchewan, Brad Wall, set forth
the goal of increasing crop pro-
duction by 10 Mt by the year 2020.
The average annual crop produc-
tion for the period 2002-2012 in
Saskatchewan is estimated at 20.9
Mt using Statistics Canada fig-
ures. An extra 10 Mt represents a
48% increase in grain yield from
this 11 year average. Table 1 pro-
vides a summary of grain yields

achievements.
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as their 10-year
goal.

What does it mean for the Re-
search Community?

The identification of very spe-
cific crop production goals or tar-
gets would force a detailed
analysis of the major limiting fac-
tors to crop production as a func-
tion of soil type and climatic
condition or from established
agro-ecological zone designations.
Understanding the limiting fac-
tors would allow specific atten-
tion to them. This would then be
followed with some very detailed
field studies with the goal of
pushing crop production to the
limit while taking into considera-
tion both the environmental and
economic impact. This exercise
would identify gaps and technol-
ogy needs stimulating invest-

for the RM of Indian Head and an
indication of yield increases re-
quired to meet the goal of an extra
10Mt or 48% increase in crop pro-
duction by the year 2020. Assum-
ing that this goal could be
reached, we would be more than
two thirds of the way to attaining
the goal of a 70% increase in crop
production for Western Canada
by 2050. The implications of this
achievement, if attained, are enor-
mous. It would signify that im-
portant solutions would have
been found for dry land farming
systems and many of these solu-
tions would be exportable to other
similar areas of the world con-
tributing to Saskatchewan and
Canada’s GDP, not to mention the
influx of knowledge workers into
Saskatchewan to build on these
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Opener and Seeding Speed Effects on Canola Emergence ... CONTINUED FROM PAGE 5

small-plot study was initiated
with six seed drill opener types
representing low, medium, and
high soil disturbance planting
systems.

various tool bars equipped with
different opener types thus
avoiding possible confounding
effects such as drill weight, row
spacing, seed metering system,

110 and 97 seeds m-2 in 2011 and
2012, respectively. Two seeding
speeds were used with each
opener type; 4 and 6 mph.
Canola emergence counts were

Table 2. Canola emergence response to increasing seeding speeds when using field-scale equipment in

farmer’s fields in Alberta.

% reduction in % reduction in
Type of seed drill Ground speed (mph) canola emer- | canola emergence
gence (2011) (2012)
JD 1895 disc drill (10" rows) 4 0 0
6 17 2
8 17 2
9.5 26 --
Flexicoil 6000 with pillar laser open- 1 0 i
ers (10" rows)
6 10 13
8 21 19
Morris 425 with paired row openers 4 0 0
(10" rows)
6 2 28
8 11 -
Bourgault with narrow hoe openers 4 T 3
(9.8" rows)
4.5 4 --
6 11 --
JD ConservaPak (10" rows) 4 - 0
3 = 13
6 - 40

Additionally, a complementary
field-scale study utilizing
farmer’s seeding equipment was
implemented to examine the ef-
fect of various seeding speeds on
resulting canola emergence.

MATERIALS AND METHODS
Small-plot opener study: The
AgTech Centre (Lethbridge, AB)
conducted a field study at Leth-
bridge, St. Albert, Zealandia, In-
dian Head and Brandon in 2011
and 2012. A seed drill was used

that was capable of attaching

and packing system. The six
opener types evaluated were 1)
single shank single shoot 0.5 inch
narrow knife (low disturbance),
2) disk double shoot (low distur-
bance), 3) single shank single
shoot 3 inch spread tip (medium
disturbance), 4) double shank
(medium disturbance), 5) single
shank double shoot 2 inch side
band (medium to high distur-
bance), and 6) single shank dou-
ble shoot 4.5 inch paired row
(high disturbance). Row spacing
was 12 inches for all openers and
LL hybrid canola was planted at

made 3 weeks after planting and
plots were harvested for yield at
maturity.

Field-scale study: Cooperating
farmers were asked to plant adja-
cent test strips using their own
seed drills on their canola fields.
The test strips would represent
different seeding speeds and
growers were asked to seed at 3-
4 ground speeds. Canola emer-
gence was determined 3 weeks
after seeding in 10 quadrats per

CONTINUED PAGE 12
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seeding speed strip.

RESULTS

Small-plot opener study:

2011 results: Soil moisture con-
ditions were very good at Leth-
bridge, St. Albert, and Zealandia
but excessively wet at Indian
Head and Brandon (delayed
seeding at those two sites).
Canola emergence varied consid-
erably with site; ranging from a
low of 47% at Indian Head to a
high of 89% at Brandon. Some-
what surprisingly, there were no
differences in canola emergence
among the various seed drill
opener types at any site. Mean
canola emergence (plants m-2) at
the various sites was: Lethbridge
(84), St. Albert (64), Zealandia
(60), Indian Head (52), and Bran-
don (98).

In 20% of the cases, canola
emergence was reduced with a
seeding speed of 6 mph com-
pared with 4 mph. The number
of sites that this occurred with
each opener type were: single
shank double shoot 2” side band
(2 sites), disc double shoot (2
sites), single shank single shoot
0.5” knife (1 site), and single
shank double boot 4.5” paired
row (1 site).

There was no significant opener
or seeding speed effect on canola
yield at Lethbridge, St. Albert or
Zealandia. Plots at Indian Head
and Brandon were not harvested
due to extremely late seeding

(July).

2012 results: Canola emergence
ranged from a low of 53% at
Lethbridge to a high of 75% at
Indian Head and Brandon (Table
1); again indicating canola emer-
gence can often be low and vari-
able. Canola emergence varied

Table 3. Canola emergence response to increasing seeding speeds
when using field-scale equipment in farmer’s fields in Saskatchewan.

T ; Ground speed %. g e
ype of seed drill {igh) in canola
emergence
John Deere Air Disc (2011) 4.5 0
5.5 14
6.5 23
7.5 20
8.5 24
Morris Atom Jet (2011) 9:b 0
4.5 10
5.5 19
6.5 44
JD ConservaPak Paired 3 0
Row (2012)
4 4
5 12
6 15
Bourgault Paralink (2012) B 0
4 0
5 6
6 10
7 19

with seed drill opener type at 4
of 5 sites. There was general
trend of lower canola densities
being achieved with openers that
caused higher levels of soil dis-
turbance at Lethbridge and
Zealandia (Table 1).

A seeding speed of 6 mph com-
pared with 4 mph resulted in re-
duced canola densities in 33% of
the cases. The number of sites
that this occurred with each
opener type were: single shank
single shoot 0.5” knife (3 sites),
single shank double shoot 2" side
band (2 sites), single shank dou-
ble boot 4.5” paired row (2 sites),
and for the remaining three

opener types (1 site).

Canola yield was not affected
by seed drill opener or seeding
speed at any site.

Field-scale study

Alberta results: The study was
conducted at two farms in south-
ern Alberta and two farms in
central Alberta in each of 2011
and 2012. Regardless of the seed
drill used, there was a consistent
trend of reduced canola emer-
gence with higher travel speeds
in both years (Table 2). Some-
times the reduction in canola
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stand was <10% and would likely
not a have meaningful biological
effect. However, in several cases
canola stand was reduced >20%
and reductions in canola yield
and quality would be expected.

Saskatchewan sites: Additional
ADOPT and NARF funding al-
lowed the field-scale study to be
conducted at 16 farms in 2011
and 11 farms in 2012. Seed drills
evaluated included Bourgault
Knife, Seed Hawk Knife, John
Deere Air Disc, Bourgault Atom
Jet, Ezee-On Atom Jet, John Deere
ConservaPak, Borgault Paralink,
Flexicoil Paired Row, Morris
Atom Jet, and Concorde Spoon.
Seeding speeds ranged from 3 to
8.5 mph depending on the farm.
Soil moisture was excellent to ex-
cessive in 2011 and generally
good to excellent in 2012.

Canola emergence was reduced
with higher seeding speeds at 2
of 16 sites in 2011 and 2 of 11
sites in 2012 (Table 3). In 2012,
canola emergence over all sites
ranged from a low of 23% to a
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tional up-front investment. For
this reason (but with a few excep-
tions) to date those genetically en-
gineered crops that have made it
to market in North America have
been large acreage crops (where
return on investment will be sig-
nificant) and have been developed
by large agricultural biotechnol-
ogy companies that can afford the
up-front costs of developing those
crops.

With that as a background, the
first genetically engineered crop
hit the market in 1994. 1t was
known as the Flavr-Savr tomato
and while genetically engineered,
did not in fact have a gene from
another organism inserted but in-

high of 68%, again indicating
how variable canola emergence
can be at the farm level.

Table 3. Canola emergence re-
sponse to increasing seeding
speeds when using

field-scale equipment in
farmer’s fields in Saskatchewan.

SUMMARY

These studies confirm that
canola emergence is highly vari-
able and often in the range of 40-
70%. Canola emergence was
affected with seed drill opener
type in 4 of 10 site-years. Low
disturbance drills gave the high-
est canola emergence at Leth-
bridge and Zealandia in 2012 but
there were no clear superior
openers at the other sites. Gener-
ally all seed drills performed
quite well in this study.

Across all opener types, an in-
crease in seeding speed from 4 to
6 mph in the small-plot study
caused reduced canola emer-
gence in 20% and 33% of the com-
parisons in 2011 and 2012,

stead had a tomato gene involved
with fruit softening inserted back-
wards. This meant that as the fruit
ripened on the plant it did not
soften and so could be shipped ripe
without damage (rather than
green). This tomato had a rela-
tively short life primarily because
not enough plant breeding had
been done to ensure that all other
traits were optimal.

The next couple of years saw a
number of genetically engineered
crops pass through the regulatory
process and come to market. In
Canada the first genetically engi-
neered canola was grown in 1995.
While this was a canola genetically
engineered for herbicide tolerance

t 1 - their history and current status ...

respectively.

The field-scale farm trials in Al-
berta also indicated a general
trend of reduced canola plant
stands with higher seeding
speeds. However, this result oc-
curred much less frequently in
the Saskatchewan trials.

Soil moisture was generally
good to excellent in both study
years and may have been the
great equalizer among treatments
in terms of canola emergence in
these studies. Previous research
determined that rainfall received
one week before seeding through
two weeks after seeding is the
most important environmental
variable affecting overall canola
emergence.
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CONTINUED FROM PAGE 3
it was not the first deliberately de-
veloped herbicide tolerant canola.
A triazine tolerant canola devel-
oped through traditional breeding
techniques was registered in 1984.
The source of this tolerance was a
weedy relative of canola found
growing in a corn field in Quebec
(presumably it had arisen naturally
during multi-year applications of
triazine herbicdes) and the toler-
ance was transferred into canola by
crossing. While the first triazine
tolerant canolas suffered a yield
penalty in the early 1990's, better
agronomic types were becoming
available and could have occupied
a significant acreage, but shortly
thereafter genetically engineered

CONTINUED PAGE 16
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By Tom Wolf
SSCA Director

Many of you will already know
that the SSCA has received fund-
ing from the Canadian Agricul-
tural Adaptation Program (CAAP)
to develop several apps for smart-
phones and tablets. We believe
that the world of smartphones and
tablets is rapidly evolving, and will
become a valued productivity re-
source for modern producers.

Producers who own smartphones
each have their own favourite uses
for the device. They are handy for
taking pictures and e-mailing or
texting these to your agronomist.
They have gps, and help with navi-
gation. They can act as flashlights,
they can show pictures, and can
record conversations. Some use
them to check the weather forecast
or to communicate with others

Fr nt's ssage — 50 Wi
weeds with glyphosate resistance
worldwide. In 2011 glyphosate re-
sistant kochia was identified in Al-

berta and in Saskatchewan in 2012.

Researchers have long told us not
to do the same thing at the same
time year after year. It is a recipe
for disaster. Crop diversity isa
natural way to change the timing
of seeding and harvest on each
field. It is a natural way to change
the timing of pre-seed burn-offs,
in-crop herbicide applications, and
the use of different modes of action
on a field. Crop diversity helps
break disease cycles. The soil is a
living system. Remember the
adage “you are what you eat”?
Well, microbes, like us, like diver-

sity in their die

through Twitter. But despite all
these many uses, productivity
apps designed specifically for agri-
culture are still hard to find. There
are some good starts — seed cart
calculators, tank mix advice,
record-keeping programs — but so
much more can be done.

Your Board has contracted Dr.
Ralph Deters and his grad students
to develop several apps over the
next year. Dr. Deters is very
pleased to be part of this, as it
gives his students a chance to be
part of commercial product devel-
opment. He is also interested in
learning how producers use apps,
and what advanced features might
be of interest.

The first app is a version of the
Guide to Crop Protection. It will
allow users to identify pesticide
options for their specific crop and

el
t. However, they
don’t like tillage because it destroys
their home. This information is not
new to producers, but high grain
prices have meant that on many op-
erations, long term planning has
been trumped by short term gain. It
is important for producers to be re-
minded once again of the risk going
forward. Will production costs be
higher in the future because of our
short-sightedness with regard to

crop rotations?

Crop diversity is an important
message. However, sometimes you
have to hear the message over and
over again before it hits home. The
key is having a mechanism, a voice
if you will, to continuously broad-

pest complex with a few taps and

swipes. We've received generous
help from Jill Turner, and espe-
cially Henry De Gooijer, the au-
thors of the Prairie Crop Protection
Planner CD, and look forward to
its completion in the near future.

Apps are being developed for
iPhone and Android, and a third
version that uses a web-browser
approach will run on all other de-
vices, including the new Black-
Berry Z10 and older BlackBerries.

Other ideas for apps are evolv-
ing and we are talking about a fer-
tilizer blend calculator, perhaps
other sorts of calculators that are
currently available only on
spreadsheets. Please tell us what
apps you'd like to see — contact
Ian Boyd (ibovd.ssca@gmail.com)
. We would like to hear your
thoughts. =

cast that message to producers time
and time again. The SSCA has acted
as that voice for 25 years.

Does the SSCA have a future? Ul-
timately the membership will de-
cide. But it is important to
remember that the soil feeds us all
and it is in our best interests to look
after it.

Mark your calendar’s:

*  Soil Conservation Council of
Canada (SCCC) will host the 6th
World Congress on Conservation
Agriculture in Winnipeg June 23 —
25, 2014.

¢ National Soil Conservation
Week is April 21-27, 2013
(www.soilce.ca).

14




-

Tim Nerbas (L), along with Pat Flaten (Far R), a former em-  Current SSCA President Tim Nerbas and

ployee of SSCA and sister of Don, present the SSCA Award  SSCA’s first president Brett Meinert with An-
of Merit to Don Flaten (Centre), University of Manitoba. niversary cake.

s =

SSCA President Tim Nerbas and out-
going Office Manager, Marilyn
Martens commemorating her 13 years
of service.

i

Les Henry, U of S (retired),
speaking on “Back to the Basics
for Precision Ag.”

Keynote speakér Dr. Dwayne Beck
speaking on “The KeyBehind suc-
cessful No-till.”
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types became available and there
was no longer a place for triazine
tolerant varieties.

In the same year that genetically
engineered herbicide tolerant
canolas came to market other her-
bicide tolerant canolas derived
through mutagenesis (another tra-
ditional breeding technique) were
also commercialized. These were
primarily canolas tolerant to the
imidazolinone group of herbi-
cides, however genetically engi-
neered types now occupy a major
share of the market (80-90%). The
fact that herbicide tolerance can
be derived through either genetic
engineering or traditional breed-
ing needs to be kept in mind
when considering the pros and
cons of genetically engineered
Crops.

At the same time as herbicide
tolerant crops reached commer-
cialization, including herbicide

tolerant soybean, genetically engi-
neered forms of insect resistant
corn and cotton reached the mar-
ket. In this case these crops have
been genetically engineered to
carry a protein derived from the
bacteria Bacillus thuringiensis (Bt)
which is toxic to the larvae (cater-
pillars) of certain forms of insects
when consumed by them (but is
not toxic to mammals). It is of in-
terest that a dust of particles of Bt
has been used by organic farmers
as a means of insect control.

The four crops mentioned above
and the two traits (herbicide toler-
ance and Bt resistance) were the
first to be commercialized and to
this day continue to occupy a ma-
jority of the acreage. While first
introduced into North America
these crops are now widely grown
around the world and in 2012 oc-
cupied most of the almost 450 mil-
lion acres (estimated to be grown
by 17 million farmers). Herbicide
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tolerant soybeans and insect re-
sistant cotton now both occupy
just over 80% of the world’s soy-
bean and cotton areas. In 2012
twenty-eight countries reported
growing genetically engineered
crops (some on a very limited
acreage) and for the first time the
acreage of genetically engineered
crops in developing countries ex-
ceeded the acreage in the devel-
oped world. Outside of North
America many genetically engi-
neered crops beyond the “big
four” now occupy small areas but
the acreage of those crops can be
expected to grow over next few
years.

In part 2 I will discuss the issues
that have arisen as these crops
were commercialized, the reasons
that have led to their rapid adop-
tion and what I see in the future.
(Editor’s note: Part 2 will be in-
cluded in the Fall, 2013 edition of
the Prairie Steward).
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