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Crop Rotation Benefits and Considerations
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John Ippolito, PAg, Regional Crop Specialist, Kindersley
Crop rotations are a planned sequence of crops grown on a specific field. They are often
perceived to be a disease management strategy but there are benefits beyond this when
properly planned. The normal recommendation is to have a 4 year rotation alternating
cereal grains and broad leaved crops. This sounds reasonably simple but a lot more factors
should be considered to get the full benefit from a crop rotation.
Crops use water differently and this may be used to the advantage of the producer in a
rotation. Flax, peas, and lentils extract most of their water requirements from the top 30
to 60 cm of the soil profile. This leaves soil moisture in the lower part than can be utilized
by deeper rooted crops like cereals and canola.
Pulse crops provide a benefit in terms of fixing nitrogen during the production year and a
small amount of that fixed nitrogen remains for the following crop. There is also a pulse
rotation benefit beyond the residual nitrogen. Research in various locations has shown
that cereals grown on pulse stubble have yield increases that cannot be totally explained
by the extra nitrogen.

Rebate BMPs

The crop rotation can become an important tool in an integrated plan for management of
weed populations. Rotating crops provides an opportunity to rotate different herbicide
groups for weed control. This may become more important in the future as producers
try to prevent or manage herbicide resistant weed populations. Inclusion of crops such as
winter wheat and perennial forages may also be something that has to be considered in a
crop rotation if herbicide resistant weeds are present.
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Soil microbiology is not often considered as part of the plan but is becoming more
important as we learn more about it. One example is mycorrhizal fungi. The population of
these decline when canola is grown but are essential for nutrient uptake by flax.
As a result flax yields will be lower on canola stubble than other crop types.
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Crop rotation is more than a disease management tool when planned properly. For more
in-depth information on crop rotation planning refer to Principles and Practices of Crop
Rotation or contact a regional crop specialist.

Cultural Methods of Pest Management
Excerpts from Cultural Methods of Pest Control by Dr. Stuart Hill, Western Sydney University

Cultural controls are the oldest methods that have been used to manage pest populations.
They are preventative rather than curative and are dependent on long-range planning.
Cultural controls employ practices that make the environment less attractive to pests and
less favorable for their survival, dispersal, growth and reproduction, and that promote the
pest's natural controls. The objective is to achieve reduction in pest numbers, either below
economic injury levels, or sufficiently to allow natural or biological controls to take effect.
Pests can be indicators of problems in the design and management of cropping systems.
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Are invasive weeds a
problem in your area?
We can do a weed ID and
management workshop.
Saline soils becoming more
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interested in a workshop?
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Weed Webinars
Leafy Spurge- Nov 15
Common Tansy- Dec 14
Burdock- Feb 15
Brush Encroachment- Mar 14
CleanFARMS Update
Tammy Myers is CleanFARMS’
new Western Region
Program Coordinator. In this
newly created role, Tammy will
support the retail and municipal
partners who help CleanFARMS
make its program convenient and
accessible to farmers. Tammy is
well-known for her innovative
work with the Moose Jaw River
Watershed Stewards Inc where she
pioneered one of the provinces
first grain bag recycling pilots.
CleanFARMS administers programs
for unwanted or obsolete
pesticides, livestock medications
and starting Jan1, grain bags.

(continued)
Cultural controls can include:
Trap crops- small plantings made earlier to divert insect from crop
Crop isolation- from old crops of same type
Planting density & spacing- some pests are attracted to low density plantings
while some are attracted to high density plantings
Timing of seeding- allow young plants to grow to tolerant stage before attack,
mature crop before a pest becomes abundant, reduce period of attack
Crop rotations
Cultivation- bring larvae and pupae to soil surface and expose to freeze/thaw,
destroy crop residues, bury residues so deep eggs/ pupae can’t emerge
Fertilization- promote rapid growth and shorten susceptible stages, high nitrogen
encourages some pests while phosphorus and potassium reduce others
Sanitation- removal of breeding and hibernating sites
Timing of harvest- early harvest can disrupt survival of pest
Consider this: Pesticides are largely non selective and are as lethal to the 99.9% of
insect species that are beneficial or neutral, as they are to the 0.1% that are pests.

Loss of Native Prairie Grasslands

The loss of our native grasslands is an ongoing concern for many. There are many
benefits of maintaining what remains of this ecosystem but we continue to lose native
prairie to cultivation. In 2012, the report “What are Native Prairie Grasslands Worth?”
was commissioned by the Ranchers Stewardship Alliance Inc. The following are
some observations from the report.

Opportunity costs for native prairie conversion to production of other agricultural
crops range between $21.58 and $1,836.80 per acre per year. The opportunity cost
of allocating land to native grasslands is represented as income foregone that would
have been available if the land was used for crop production. This cost was estimated
using crop insurance coverage on a variety of crops.
Since settlement, policies may have impacted decisions made with regards to
maintaining or breaking native prairie.
Using existing relevant studies on native grasslands, the indirect values that native
grasslands provide is on average $297.79 per acre per year in 2012 dollars. This is
likely a gross underestimate. Things considered when determining indirect value
include soil health, water quality, wildlife habitat, water regulation, aesthetics, carbon
storage and sequestration, pollination services and more.
Annual gross stewardship management costs to protect native prairie range between
$5.20 and $13.88 per acre in the
conventional market economy. This
wide range in cost reflects varying
management practices.
Once native prairie is converted it is
lost forever. Reseeding cropland
back to a very basic native species
mix can be over $100/acre even
after receiving cost shared funding!
Producers have additional costs over
this amount for establishment, likely
in the order of $57/ac in 2012 dollars.
These costs can be a barrier to
reestablishing native species.

ASSESSING THE COST OF SALINITY
by Larry Durand

It’s no secret that farming profitably in this day and age doesn’t happen by accident. Farmers need to do everything
right from production, marketing, and proper financing to keep profitable and even then it can be challenging. In
recent years, increasing salinity problems in many areas has caused challenges on the production side and has
consequently adversely affected profitability. Several years of excess moisture has resulted in higher water tables
which bring more salts closer to the soil surface where they negatively affect crop yield and quality.
On most cropland, producers tend to farm right through these saline areas, applying seed, fertilizer, crop protection
products and all other inputs. There is no doubt that most producers realize that they will not get adequate yield
returns in these areas to cover their input costs but, especially where large equipment is concerned, it just seems
easier and more efficient to treat saline areas the same as more productive areas. However, I suspect that most
producers have not stopped and estimated what farming these areas actually costs their farms.
As an agronomist, I try to find ways to assist producers in making crop management decisions that will, among other
things, make them more profitable. With this in mind, I attempted to place a dollar value on the cost of farming
marginal land such as these saline areas.
The figure right, illustrates a field located in central Saskatchewan.
The dark green areas in this processed map are the most extreme
saline areas of this field with salinity decreasing going from green to
yellow and red. The darkest green areas (18 acres, 3% of total acres)
typically have no yield each year regardless of the crop grown. The
next two areas, combining for another 76.3 acres, typically have
some production which varies depending on crop sensitivity to salinity
and how favourable the growing conditions are. Barley will grow
reasonably well whereas crops like canola and peas will usually
struggle. But there is still a significant yield penalty for all crops in
these areas.
One way to manage these saline areas is to convert them to a salt tolerant forage. Using information published in the
Saskatchewan 2017 Crop Planning Guide we can begin to do an analysis of the costs and revenues associated with
making this shift.
Let’s begin with the following example. The field in Figure 1 is located in the Black Soil Zone. In our example we will
convert only a portion of the most saline areas to forage. For practical purposes, the areas we will convert are along
the field margins where they won’t be a nuisance to work around when conducting other field operations. These areas
comprise approximately 8% of this 627 acre field which is about 50 acres. According the Crop Planning Guide, a typical
wheat crop in the Black Soil Zone will yield 54 bushels/acre (Table 1). At $6.01/bushel the total revenue is $324.54.
Typical variable costs for this same wheat crop are $240.00/ac yielding a net revenue of $84.54/ac (note that fixed
costs are not a part of this analysis).
After removing these 50 acres, we can expect the average yield on the remaining acres to be higher. In my experience,
this can easily increase overall yield average by 3 bushels in a wheat crop. If we consider the cost of establishing the
forage at $75.00/acre, assume the stand will last 10 years, and average that over the entire field the cost increases are
only $0.60/acre ($75.00/ac X 50 ac/627 total acres/10 years). Table 1 shows that, by removing 50 acres from production,
we can expect to have a decrease of total gross revenue of $5824. However, this is more than offset by the decreased
variable costs resulting in a net benefit of over $5800 on this section of land.
Conducting the same analysis on barley which is less sensitive to salt and canola and peas which are substantially more
sensitive we find that there is still a slight financial benefit in the barley crop and more substantial benefits in the latter
two crops (Table 2). (over)

Table 1: Economic analysis of converting saline acres to forage from a wheat crop
Before Forage

After Forage

Difference

Acres

627

577

-50

Estimated Yield (bus/ac)

54

57

$6.01

$6.01

$324.54

$342.57

$18.03

$203,486.58

$197,662.89

-$5,823.69

Forage establishment

$0.00

$0.60

Seed & Treatment

$30.44

$30.44

Fertilizer

$52.06

$52.06

Crop Protection Products

$97.82

$97.82

Equipment Fuel & Repairs

$23.91

$23.91

Custom Work/Hired Labour

$19.00

$19.00

Crop Insurance

$6.48

$6.48

Utilities & Misc.

$4.83

$4.83

Interest Costs

$5.46

$5.46

$240.00

$240.60

TOTAL VARIABLE EXPENSES

$150,480.00

$138,826.20

-$11,653.80

REVENUE OVER VAR. EXP.

$53,006.58

$58,836.69

$5,830.11

Estimated Price ($/ac)
GROSS REVENUE ($/ac)
TOTAL GROSS REVENUE ($/ac)

TOT. VARIABLE EXPENSES ($/ac)

Table 2: Financial benefits of converting saline acres to forage from barley, canola and pea crops
Barley

Canola

Pea

2.3

3.1

3.4

Tot. Gross Revenue Change

-$ 9,088.06

-$ 3,505.15

-$ 1,086.89

Tot. Variable Costs Change

-$ 11,822.80

-$ 13,149.80

-$ 11,822.80

$2,34.74

$9,644.65

$10,735.91

Yield Change (bus/ac)

Revenue over Var. Costs Change

Viewing this analysis, it quickly becomes clear that farms can improve their bottom lines quite easily with the introduction
of a bit of forage in targeted areas. It should also be noted that the analysis did not include any revenue for the sale of
this forage. This was deliberately omitted recognizing that there may not be a local market for forage in all areas.
However, if there is a market available, producers can easily add on some revenue to this analysis to reflect this. Also,
there are a number of conservation programs available to producers who want to convert cropland to perennial forage.
This could potentially reduce the costs of establishment.
Besides the financial benefits of converting marginal acres to forage, there are a number of other benefits that are difficult
to place a price on. There are a number of environmental benefits including avoiding over-applying crop protection
products and fertilizers, having healthy riparian areas, providing wildlife habitat, and increased carbon sequestration.
Agronomically, producers may see a decrease in problem weeds such as kochia and foxtail barley and, over time, a
well established forage can draw down water tables along with associated salts.
Although it is obvious that there are some significant potential financial benefits demonstrated in the analyses herein,
caution should be exercised in taking these numbers at face value. Every farm is different regarding the degree of salinity
on fields, what typical yields are, and what costs of production are. However, the example presented here will hopefully
motivate producers to try and estimate what the true costs of salinity are on their farm.
Larry Durand ~ (306) 231-6339 ~ larryfieldgood@sasktel.net, https://fieldgoodag.ca

Riparian Wintering Site Considerations
Information from Stewardship and Economics of Cattle Wintering Sites

During winter, cattle need shelter, water and feed. Wintering sites often
utilize existing naturally sheltered areas near the farmstead and these may
include riparian areas of rivers and streams. These locations can affect water
and land resources through the resulting concentration of animals.
There are over 80,000 kilometres of stream course in Saskatchewan,
along which many cattle operations are situated. Stewardship of wintering
sites for optimal production and water quality protection is one consideration
for producers in the cattle industry.
Riparian Buffers: Healthy riparian areas provide a buffer between the
wintering area and surface water. Runoff is captured as it passes through a
well-vegetated riparian zone which can utilize the nutrients in the runoff water.
Shelter: If animals are fed close to a creek or river, steps should be
taken to reduce potential impacts. Portable windbreaks can be used to
provide shelter for livestock away from riparian areas.
Water Systems: If cattle water from a creek, stream or lake during
the winter, an area of high impact may be created. Developing a water
source away from such a body will help to reduce these impacts. Winter
watering systems include conventional water bowls, nose pumps or solar
watering systems.
Manure Management: Increasing the distance between manure
sources, such as bedding and feeding areas, and the watercourse will reduce
manure accumulation. Moving the feeding site regularly during the winter
will also minimize manure build-up. Manure accumulated in the wintering
sites should be removed and spread as soon as the cattle leave the area.
Consider alternating sites from winter to winter to minimize nutrient build-up.
The publication Cattle Wintering Sites: Managing for Good Stewardship
contains a Site Risk Evaluation chart that be can used to
assess your wintering site.
It can be found on the Government of Alberta agriculture website.
Did you know?
Many crownland leases restrict winter feeding of
livestock on native rangelands.

The South Saskatchewan River
Agri-Environmental Group Plan is
a producer based group dedicated to
raising watershed awareness among
local area farmers and ranchers.
Producers within the boundaries of
the South Sask River Watershed
are able to access the
Canada-Saskatchewan Farm
Stewardship Program.
The CSFSP provides
cost-shared funding to
encourage the implementation of
Beneficial Management Practices.
The BMPs help address issues of
water quality, nutrient management
and soil erosion within the watershed.

Map: Government of Saskatchewan

Website Links
South Sask River Watershed Stewards
www.southsaskriverstewards.ca
Sask Ministry of Agriculture
www.saskatchewan.ca
Search Ministry of Agriculture
Water Security Agency
www.wsask.ca
Sask Forage Council
www.saskforage.ca

.

Sask Invasive Species Council
www.saskinvasives.ca
Prairie Conservation Action Plan
(PCAP) www.pcap-sk.org

Agriculture and Agri-Food Canada

iMapInvasives
http://imapinvasives.org/skimi

Farm
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The Environmental Sustainability of Canadian Agriculture report #4 provides information on the overall
environmental risks and conditions in agriculture and how they change over time. The following are some
maps to entice you to read the complete report! Clearwater, R.L., T. Martin, T. Hoppe (eds). Agriculture and Agri-Food Canada
Changes in Residual Soil Nitrogen on Canadian Farmland, 1981 and 2011
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