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Roots: a look below the surface 
Authors: Megan Ljubotina, Habba Mahal and Yilei Fan: Megan Ljubotina and Habba Mahal are graduate students and  

Yilei Fan is a visiting scholar in JC Cahill’s lab of experimental plant ecology at the University of Alberta.  

Humans have used plants in agriculture for thousands of years. We have learned a lot along the way, 
with our primary goal to make plants more amenable to our needs; for example, by producing higher 
yields or exhibiting more disease resistance. Our understanding of plants has been traditionally 
biased towards the aboveground parts of the plant, like the stems, leaves, and flowers, because unlike 
roots, they are not hidden by the soil. Roots, however, play an important role in plant growth and 
health, providing structural support and acquiring water and nutrients from the soil. This vital role is 
why researchers have increasingly turned their attention to understanding these hidden plant parts.  
 

Within the last 100 years, we have seen drastic increases in research 
done on roots, in part due to improved technology that can capture what 
plants are doing belowground. From the glass panes and window boxes 
used in the first part of the 20th century to the X-ray technology and 
belowground cameras we use today, we have advanced a great deal in 
how we detect roots and study their growth. There remains, however, a 
great deal to learn about the belowground lives of plants.  
 

Plant roots are sensitive to environmental conditions, and their growth is 
often altered by the information they receive. For example, plants will often 
preferentially grow more roots where there are more nutrients and water 
in the soil so that they are more efficient in capturing these essentials for 
growth. Recent studies have also demonstrated that plant roots may 
even grow toward the sound of water in their environments!  
 

In agriculture and in nature, plants do not grow alone, and they have 
been found to grow their roots differently depending on the density and 
type of plants they neighbour. Some plants may behave by avoiding 
overlapping roots with their neighbouring plants to avoid competition. 
Others actually grow more roots in the presence of neighbours to try to take up more resources quicker 
than other plants. Plants can also change their strategy when they encounter closely related half-sibling 
plants, often avoiding competition more with kin plants than with strangers. Understanding these 
responses is important because plants must produce enough roots to get the nutrients they need, but 
when they grow too many roots, it can take away energy from the parts of the plant we usually harvest, 
such as seeds.  
 

Plants also interact with other organisms belowground, including fungi and bacteria. These interactions 
often involve a partnership that can help both partners. For example, mycorrhizal fungi can sometimes 
help plants take up nutrients from the soil in exchange for sugars or starches that plants make through 
photosynthesis. However, sometimes the relationships between mycorrhizal fungi and plants can 
negatively impact plants, because the fungus can take more from the plant than it gives in return. Since 
these interactions are complex, the types of fungi and bacteria living in the soil and the contingencies of 
the environment can impact plant health and growth.  
 

As more is unearthed about plant root performance, our understanding of how to arrange planting 
patterns, how to apply nutrients, how to best maintain soil health, and what characteristics to breed for 
in plants belowground continues to be expanded and adapted. Understanding plant responses to 
their belowground environments is key to understanding plants, and this is key in helping plants thrive, 
allowing us to increase yields while also considering sustainability.  
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Riparian Grazing– Strategies for Success 
Author: Cows and Fish, www.cowsandfish.org  

 

Riparian areas, those areas next to a stream, river, lake, wetland, or spring with soils and vegetation 
influenced by water require some special consideration when grazing. Healthy, functioning riparian 
areas often produce abundant primary production with 3 to 10 times as much forage compared to 
surrounding uplands. This production can be variable from year to year but provides unique grazing 
opportunities in the right situations. These grazing opportunities can be maintained with sound grazing 
management, as can other riparian functions like filtering and trapping runoff, recharging groundwater, 
reducing erosion and supporting biodiversity.  
 

Often a riparian area will change so slowly over a long period of time that we may not notice it has 
changed. Signs to watch for that you may need to consider adjusting your riparian grazing 
approach: unreliable or highly variable forage production; change in plant species from water-loving 
to drier, upland species; trees and shrubs are heavily browsed, flat-topped or mushroom shaped, all 
old or missing; loss of wildlife and fish from the area. 
 

Not all riparian areas are suitable for grazing, due to their natural characteristics (e.g. non-palatable 
species, too wet, etc). Those that are suitable, can be diverse and variable and thus no single grazing 
strategy or approach is suitable for all riparian areas; and the diversity and variability needs to be 
factored into grazing planning. A variety and combinations of strategies such as riparian pastures, 
grazeable corridors, rest rotation, deferred rotation, and exclusion fencing can be used. Any grazing 
strategies designed for riparian areas cannot be done in isolation, and need to fit into the entire livestock 
grazing operation.  
 

Like all grazing lands, grazing riparian areas involves 4 range management principles:  
 

Balance grazing use with available forage    
Provide effective rest  
Avoid use during vulnerable periods     
Provide even or planned distribution  
 

Riparian area management does require an investment but it can be 
worth it. Benefits of sound riparian grazing management include:  
 

increased animal performance and weight gain from cleaner water  
increased forage production  
better nutrient management (keep it on the land to enrich soils)  
reduced disease, vet bills (eg. foot rot) and death (drowning)  
reduced bank erosion and loss of land  
maintained or restored animal shelter  
drought and flood proofing, resiliency  
reduced maintenance costs 

 

Your riparian grazing goals should aim to maintain or restore riparian functions to ensure long-term 
grazing opportunities. Modify your grazing strategies or practices to suit your situation and monitor the 
impact of grazing and adjust management as needed.  
 
 

 

Under the Canadian Agricultural Partnership, CAP, there is cost-shared funding through the  
Farm Stewardship Program for cross fencing that improves the health of riparian or native pasture.   

 

 
Your Agri-Environmental Technical Services rep will visit your operation and 

complete health assessments on your pasture, calculate available forage and forage demand,  
and discuss grazing management options.  

 

 
Contact Leah Tallis 306-291-7499 or Kerry Lowndes 306-460-4987  

http://www.cowsandfish.org
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What the Heck is an AUM? 
Originally published in Beef Business, written by Tara Mulhern Davidson  

 

Forage production can be measured in several ways. Producers may count forage by the bale, or measure 
it as pounds per acre or even kilograms per hectare. When it comes to grazing however, the amount of 
grass available on rangeland is typically measured in Animal Unit Months, or AUM's. AUM's are used for 
grazing lease agreements, establishing fees, calculating stocking rates, and balancing pasture forage 
supply and demand...but what exactly is an AUM? 
 

An Animal Unit Month (AUM) is defined as the amount of forage a 1000 pound cow (with or without a 
calf) will eat in a one month time frame and is a method of measuring forage, similar to bales or pounds. 
There is no firm number attached to one AUM, however many guides and publications suggest a cow will 
eat 1.5-3.5% of her body weight each day. The adage "take half and leave half" applies, as AUM's do not 
account for the entire amount of forage available in a pasture. They are measured with consideration for 
leaving adequate carryover for regrowth and habitat maintenance. 
 

How much forage is available? 
 

The amount of available AUMs a pasture can produce depends on many factors. With respect to native 
prairie, available AUM's will depend on the condition (species of plants) and rangeland health, the soil 
zone and range type. Below the chart is an example comparing two pastures with similar range types 
from different soil zones. 
 

       Table 1. Estimated Stocking Rates for Zones across Saskatchewan (in AUM/acres) 
 

(adapted from Range Plan Development, Saskatchewan Pasture and Grazing Technologies Project, 1990) 
 

Using the chart, you will see a section of excellent native prairie on a sandy range site in the Dry Brown 
Soil Zone will provide about 128 AUM's of forage (640 acres multiplied by 0.20 AUM/acre). A section of 
excellent native prairie on a sandy range site in the Black Soil Zone will provide about 352 AUM's of forage. 
 

How much forage do I need? 
 

Calculating stocking rates can be straight forward as long as your cows weigh 1000 pounds, but what 
happens if they weigh more? An Animal Unit Equivalent (AUE) can be used when calculating stocking 
rates to better reflect the reality of your operation. For example, if your average grazing cows weigh 1300 
pounds, you can use 1.3 as an animal unit equivalent. If you are grazing yearlings, you may use 0.6 or 
0.7 as an animal unit equivalent when calculating stocking rates. Using the numbers from the previous 
section, if your pasture in the Dry Brown Soil Zone provides 128 AUM's of forage, how many 1300 lb 
pairs would that support for a 5 month grazing season? What about the pasture in the Black Soil Zone 
with 352 AUM's? 
 

128 AUM's divided by (5 month grazing season x 1.3 AUE) = 19-20 cow-calf pairs in the Dry Brown Soil Zone 
352 AUM's divided by (5 month grazing season x 1.3 AUE) = 54 pairs in the Black Soil Zone 
 

Available AUM's will not fluctuate a lot from one year to the next, however they may gradually shift. For 
example, if a previously overgrazed prairie pasture in poor range condition receives proper rest and recovers 
over a period of years, the plant community may shift, the range condition may improve, and available 
AUMs may increase to reflect the recovered prairie. Conversely, if pastures are grazed above their carrying 
capacity for a long period of time, condition and health of the range many deteriorate as well the pasture's 
ability to provide forage. 
 

Carefully monitoring your range resources, and understanding how much forage your livestock are 
consuming, are key for ensuring your pastures will sustain the livestock, the environment, and your beef 
business long into the future. 
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The Farm and Ranch Water Infrastructure Program (FRWIP) provides producers with a  
rebate for dugout, pipeline and well projects that meet program criteria.  

All applicants must demonstrate an agricultural use for the water defined as:  
crop spraying, livestock watering (income from livestock sales) or greenhouse production. 

Under the CAP program there is a checklist to be used to ensure producers are  
compliant with all program and regulatory requirements.  

This includes consideration of Premises ID, Water Rights Licenses, Approvals to Construct and 
Rights to Operate, Aquatic Habitat Protection Permits, Municipal and Landowner approvals,  

the Wildlife Habitat Protection Act and Critical Habitat. 

For more information contact Leah at 306-291-7499 or Kerry at 306-460-4987. 
 

…………………………………………………………………… 
 

Are you Considering Seeding Forages this Spring? 

Producers looking to convert highly erodible and/or saline land from annual grain production to 
permanent cover can apply for the Permanent Tame Forage BMP.  

This BMP is pre-approval. Before starting your project or purchasing your seed contact your 
Agri-Environmental Specialist with the Ministry of Agriculture to discuss your seed mix.  

Your Agri-Environmental Technical Services will check your soils for eligibility.  
Contact Leah at 306-291-7499 or Kerry at 306-460-4987 

Under the Farm Stewardship Program there is 50% cost-shared funding on  
eligible costs to a maximum of $10,000. 

 

…………………………………………………………………… 
 

Have you ever Considered Seeding Native Species? 

Under the Farm Stewardship Program there is 90% cost-shared funding on 
eligible costs to a maximum of $10,000 to seed native forages. 

…………………………………………………….………….. 

The South Saskatchewan River Watershed Stewards has applied for funding to  
plant shrubs along water courses where erosion is occurring.  

If you have an area you feel may benefit from some erosion control, please contact us. 
 
 

Ducks Unlimited Canada 

Forage Programs Available in Priority Areas: 

Nutrien Forage Program- $100 reimbursement for each 50lb bag of  
Nutrien seed purchased and seeded. 

 

Forage in Rotation– DUC will help you implement a rotational forage program and  
provide financial compensation 

 

Marginal Areas Program– DUC will help you identify areas growing poor crops due to excess 
moisture or salinity and work with you to seed those acres to forage.  

There is $100/ac funding available. 
 

Rangeland Program in Priority Areas: 

Financial assistance for new perimeter fence in exchange for  
protecting the wetlands and upland habitat. 

 

Contact Ducks Unlimited Canada for more details: 1-866-252-3825 



 

Farm Stewardship Program Funding 

Beneficial Management Practice Funding Level 

Livestock Stewardship: pre-approval 
  Includes corral relocation, carcass disposal plan, 
farmyard runoff control, manure management 

50% of eligible costs to maximum of $100,000 

Native Rangeland Grazing Management:  
pre-approval 

50% of eligible costs to maximum of $10,000 

Riparian Grazing Management: pre-approval 50% of eligible costs to maximum of $10,000 

Permanent Native Forage: pre-approval 90% of eligible costs to maximum of $10,000 

Permanent Tame Forage: pre-approval 50% of eligible costs to maximum of $10,000 

Invasive Plant Biocontrol and Targeted Grazing: 
pre-approval 

50% of eligible costs to maximum of $45,000/yr 

Drainage Stewardship: pre-approval 
  Addresses impacts of existing private drainage 
works 

50% of eligible costs to maximum of $20,000 

Environmental Solutions: pre-approval Up to 75% eligible costs to maximum of $50,000 

Variable Rate Mapping: rebate 30% of eligible costs to maximum of $2,000 

Farm & Ranch Water  Infrastructure Program 

Dugout, Pipeline, Well: rebate 50% of eligible costs, program maximum is $50,000 

Well Decommissioning: pre-approval 90% of eligible costs to a max of $10,000 per well 

 

Assurance System Producer Program for Multiple Species 

Under the Assurance System Producer Program, Saskatchewan livestock producers who take 

the industry training and have a veterinarian assessment completed may be eligible for  

50% cost-shared funding up to $15,000 toward approved eligible equipment. 
 

Visit www.saskatchewan.ca/CAP or contact the Agriculture Knowledge Centre at 1-866-457-2377 for 
further details about eligible equipment, eligibility requirements, and the application process. 

Contact Leah Tallis 306-291-7499 or Kerry Lowndes 306-460-4987  
your Agri-Environmental Technical Services reps for help with  

Farm Stewardship and Farm & Ranch Water Infrastructure Programs applications 

http://www.saskatchewan.ca/CAP
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Looking for Producers! 

Would you be interested in building a biobed? 
 

A Biobed is a containment system filled with a biomix of straw, soil and compost and used to 
degrade pesticide rinsate. They provide an ideal habitat for microbes which breakdown herbicides 
to the point where they pose no further threat to the environment (AAFC).  
 

 
There is a manual available on-line on the Agriculture and Agri-Food Canada website. Biobeds 
are common in Europe and are currently being used in Grand Prairie, Lethbridge, Outlook, Last 
Mountain Lake National Wildlife Area, and the City of Saskatoon.  
 

Contact the SSRWSI at 306-460-4987 for more information. 
 

 

Be an Agroclimate Impact Reporter: go to agr.gc.ca/air  
 

Reports from a volunteer network help communicate current conditions and emerging risks to the  
agriculture sector, the federal government and many provincial and local government agencies.  

The current network contains producers and industry partners.   
An example of maps created is the “Condition of Surface Soil Moisture” 

 

Agriculture and Agri-Food Canada 
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Farm Safety Resources 
On average, 13 people are killed on Saskatchewan farms each year. Of these fatal injuries, 75% involve ma-

chinery such as grain trucks, semis, tractors and combines. Most incidents occur in the farm yard and of all 

serious injuries that happen, 14% involve youth.  

        (Statistics provided by the Saskatchewan Farm Injury Surveillance Program at the University of Saskatchewan)  

The Saskatchewan Safety Council has an “online Agricultural Training System”.  

Go to “http://www.sasksafety.org/training/online/online-agriculture-training-system”  

for the free course. 

Link to a variety of resources and video clips:  

http://www.sasksafety.org/resources/farm-safety 

Cleanfarms 
You can recycle:  

CONTAINERS: Pesticide and Fertilizer jugs  
BAGS: small Pesticide and Seed Bags (pilot project) 

AG PLASTICS: Grain Bags 
OBSOLETE: Obsolete Pesticide and Animal Health products (every three years) 

 

Visit Cleanfarms.ca for more information or email info@cleanfarms.ca 

Water Testing 
To test water quality for drinking water or livestock contact your RM office, Regional Health Office, or call  

Roy Romanow Provincial Lab: Regina 306-787-3131 
Saskatchewan Research Council Environmental Analytical Labs: Saskatoon 306-933-5400 

 

Rural Water Quality Information Tool 
http://www.agric.gov.ab.ca/app84/rwqit  

Resources: 
 

Saskatchewan.ca: search Sask Ag Now 

Beef Cattle Research Council: search Resources then Webinars 

Agriculture and Agri-Food Canada: agr.gc.ca search Drought Watch 

Water Security Agency: www.wsask.ca 

Saskatchewan Forage Council: www.saskforage.ca 

Sask Invasive Species Council: www.saskinvasives.ca 

Prairie Conservation Action Plan: www.pcap-sk.org 

South Saskatchewan River Watershed Stewards: www.southsaskriverstewards.ca 

       Keep an Eye Out!! 

Flowering Rush: 
In 2018, the SSRWSI received a grant from Sask Energy to map Flowering 

Rush occurrences from the Alberta Sask border to the Hwy 21 bridge.  
220 sites in Saskatchewan were recorded. 

 

Flowering Rush can impact irrigation canals, recreational activities, and  
native fish species. Under the Weed Act, land owners are required to  

eradicate populations of prohibited weeds. 


