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Factsheet #4 

This factsheet is part of the 

technology transfer for the Runoff, 

Drainage & Erosion project, a BC 

Climate Action initiative. There are 

four factsheets in this series (see 

sidebar on the left). 
 

To facilitate productive conversations 

about mechanical tools (equipment) 

available to producers that can  

effectively manage or conserve soil, 

water and residue, this factsheet 

answers the following questions: 

1. What are the differences or 

similarities between high speed 

tillage, vertical tillage, deep tillage 

and zero tillage? 

2. Which equipment and tools are 

best suited to address surface 

compaction? 

3. Which equipment and tools best 

address sub surface compaction? 

4. What equipment are best for 

minimizing runoff, erosion and 

soil loss? 

Overview of the Factsheet 

Runoff, Drainage and Erosion: 

Tillage Equipment  

Ý Vertical Tillage - Surface Compaction 

Ý High Speed Disc - Rejuvenation 

Ý Subsoiling - Subsurface Compaction 

Ý Zero Tillage, Minimum Tillage, Direct 

Seeding - Reducing Soil Loss 

Peace Agricultural 

Adaptation Strategies 

Working Group 
The working groups consists of 
representatives from many 
Peace agriculture organizations 
including:  
Ý BC Branch Canadian Seed 

Growers Association 
Ý BC Grain Producers 

Association 
Ý BC Ministry of Agriculture 
Ý Peace Region Forage Seed 

Association 
Ý Peace River Forage 

Association of BC 
Ý Peace River Regional 
Cattlemenôs Association 

Ý Peace River Regional 
District 

 

The Peace Agricultural 
Adaptations Strategies Working 
Group is committed to delivering 
Climate Action projects in the 
Peace Region. 

This study was conducted in the 
Peace River Region of BC and 
the approaches taken can be 
applied to other areas in BC. 
 
This study was conducted on 
agricultural lands in the Peace 
region. It was cross commodity in 
scope with relevance to cattle /  
livestock operations, grain/ 
oilseeds, forage /grazing, and 
legume / grass seed production. 
 
February 2019 to October 2019 

Geographic  
Applicability 
 
 
 
Commodity 
Relevance 
 
 
 
 
 
 
Project 
Timeline 
 

Project Objectives: 
1. Assess the extent and nature of current  

runoff, drainage and erosion management 

practices currently in use in the Peace. 

2. Review & summarize relevant management 
practices that are not currently used in the 
Peace Region (but have potential for    

adoption). 

3. Identify  the management practices with the 
greatest potential (high applicability &     
economic feasibility) for adoption in the 

Peace  Region. 

4. Deliver information to producers through 

effective knowledge transfer. 

For More Information: 
Factsheets & more info at 

www.bcgrain.com 
www.peaceforageseed.ca 
www.peaceforage.bc.ca 

Project Factsheets: 
#1: Runoff, Drainage & Erosion      
      Project  
#2: Erosion Risk Mapping  
#3: Conversations About   
      Runoff Drainage & Erosion 
#4: Soil, Water & Residue  
      Management Tools  
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Figure 1:  
Flat Center Diameter - 
used to describe severity 
of a vertical tillage disc. 
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Remember vertical tillage should not be deeper that 2.5 inches to 
ensure a firm seed bed. 

Vertical Tillage - A Tool For Annual Cropping 

8 wave disc - higher 
disturbance 

Figure 2: Healthy soil layer structure (left side 
of  figure)  & soil compaction (right). 

20 wave disc - lower 
disturbance 

13 wave disc - med 
disturbance 

Tilling in a vertical format is ideal, because it is similar to the way 
water and nutrients move up and down in the soil profile (see 
Figure 2, lower left). First remove all horizontal stratification lay-
ers from the past. Vertical tillage utilizes straight waved blades 
at a shallow depth, zero degree angle. The implements all have 
harrows or some form of residue management following the 
discs.  
 

Vertical tillage is supposed to fluff or open the soil by lifting the 
soil with the waved blade moving it vertically and leaving it     
directly behind the blade. Vertical tillage also serves to chop up 
surface residue and mix it with some of the soil being lifted 
from the waved blade. Vertical tillage will not, in the opinion of 
many, unroot crop stubble and/or weeds that are present. 
 

The companies who have been building true vertical tillage    
machines for a while include, but are not limited to: Salford, 
Summers, Great Plains and McFarlane. 
 

Disc shape is variable for most vertical tillage implements. The 
shape of the disk determines the severity of the vertical dis-
turbance. Critical characteristics of vertical tillage disc include: 

Ý No concavity This is what causes soil shearing in traditional 
discs. 

Ý The more waves/ripples the less severe the vertical tillage. 

Ý ñFlat Center Diameterò is a way of describing the disc. The 

What is it? 
In the early 90ôs the term ñvertical tillageò used to refer to 
subsoiling, ripping and other activities that were deeper 
than six inches, or below the conventional plowing depth. 
 

The current definition of óVT or Vertical Tillageô was    
introduced in the mid to late 1990s and involved shallow 
tillage of less than 2.5 inches ahead of the planting 
equipment. It did not create stratification, or a dense  
horizontal layer like a plow layer, under the seed drill 
opener that could interfere with root growth.  
 

Why use this tool? 
When performing vertical tillage, the goal is to still have a 
firm seed bed when finished, but have provided a vertical 
disturbance to enable better water infiltration through 
the soil. 
 

How it works? 
If you run the discs deeper than 2.5 inches, or if you 
have any horizontal soil movement, then youôre not doing 
true vertical tillage. When you do it right, the field should 
look like a stick of butter after you gently pulled your fork 

Flat Center  
Diameter  
= FCD 
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Vertical Tillage Continued 

Vertical Tillage Effective For: 

1. Warming the soils by ñfluffingò the 
soils and getting air movement. 

2. Disturbing soil surface soil 
crusting. 

3. Chopping up surface residue. 
4. Spring work. 
 

Vertical Tillage Not Effective 

For: 
1. Compaction below surface. 
2. Weed control. 
3. Rejuvenation of sod. 
4. Incorporating residue into the soil; 
       i.e. blackleg risk wonôt be reduced 
       using vertical tillage. 
5. Fall timing (generally speaking). 
6. Rut management (will not disturb 

enough to fill in soil loss areas). 

A photo of surface conditions that vertical 
tillage may ôfluffô or improve seed bed.   
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What is the best timing? 
The best time to vertically till is in the spring right before 
seeding, this can help dry out soils that a producer has 
concerns about crusting after seeding or too wet to get 
seed drill on. Some producers have used this implement 
and seeded the following day. On the other non vertical 
tilled portion of the field they had to wait another 7-10 days 
for adequate conditions to seed with minimum till. 
 

In short season areas like the Peace, farmers are 
concerned about colder (spring) soil temperatures and 
wetter soils when they have lots of residue covering the soil 
surface. If your morning air temperature is 10 C and your 
soil temperature is 7o C, if you work that field with your 
vertical till machine to get some air movement, the soil 
could be up to 21o C by early afternoon. Seeding 5 days 
earlier could mean 8.5 bu/ac canola (approx. $76/ac as 

Table 1. 

What is the range of costs? 
ß $90,000 Used 2018 Salford I-1200 Vertical Tillage 31ô with Spacing 20" 
13ò Wave Blades, 3 - 1/2" x 20" Finger Tines, 14" Roller. 

ß $90,000 Used 2019 McFarlane IC5127 30ô wide. 

Source: Government of Alberta 2011, Southern Alberta 

2018 Salford vertical tillage implement. 

Crop Yield Decline / Day  
% 

Barley ï Malt 1.2 

Barley ï Grain 1.3 

Barley ï Silage 1.0 

Wheat ï Hard Red Spring 0.8 

Wheat ï CPS 1.0 

Canola 1.7 

Flax 0.6 

Table 2:  Approximate crop yield decline for each day of 
seeding after  May 1 

https://www.agdealer.com/detail/980037/used-2018-salford-i-1200-vertical-tillage
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High Speed Tillage - A Tool for Quickly Rejuvenating Forage & Forage Seed Fields 

A Horsch high speed tillage disc working up perennial forage stand in the 
fall after being sprayed out. 

Concave straw chopping 
high speed disc. 
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A high speed tillage implement is shown here. 
Following the angle of the disk gang with the yellow 
lines, it is high speed tillage because it is angled. If the 
gang followed the angle of the green line a 
perpendicular angle & depending on the concavity of 
the disc shape, the tillage would be considered 
vertical tillage. 

The Agricultural Institute of Canada's (AIC) Soil Conservation 

Committee (1979) estimated that the average annual 

replacement cost of nutrients lost through erosion in Canada 

was $6 - $12 per acre. Factoring the change in cost of fertilizer 

it would mean that in 2018, a $30 - $60 per acre loss of 

nutrients annually through soil erosion was occurring in the late 

1970ôs. 
 

Tools like high speed tillage allow for rejuvenating perennial 

stands in a short period of time. Farmers are using this as a 

single pass spring till in a perennial field. The fields can be 

seeded immediately following the tillage, reducing the window 

of time where bare ground is exposed, and the opportunity to 

lose topsoil via water erosion. 
 

  

How it works? 
Putting their reference to óhigh-speedô tillage tool into context, 

dealers report the optimal speed is between 8-12 mph, but 

some say theyôre seeing them run at 7-14 mph. The dealers 

are urging ñIf you go any slower than 8 miles an hour, it really 

doesnôt do a very good job and anything faster that 12 doesnôt 

do any better of a job.ò Discs are often concave and the shape 

is ideal for straw chopping but may shatter in rocky soils (see 

ñEach 1% increase in soil 
organic matter adds 0.1 
inch of  available water 
holding capacity per foot 
of soil.ò  

Dr. Bill McGill, UNBC 
 
 

ñAn acre furrow slice is 
an acre of land to a depth 
of 6.67 inches, using a 
bulk density of 1.3 g/cc it 
is equivalent to 2 million 
pounds of soil.ò 

Les Henry. 2010.  
Henryôs Handbook  

of Soil & Water. 

What is it?  
High speed tillage is designed to decrease the 
size of crop residue and mix it with soil to 
speed its decomposition. It levels the soil and 
prepares it for seeding. These implements are 
also effective for incorporating fertilizer too. 
 

Why use this tool? 
This is an effective tool for single pass rejuve-

nation. This tool drastically reduces the time 

that a field is left vulnerable to erosion. With 

most rejuvenation practices, land is left      

vulnerable in a fallow like condition for several 

months or most of a season.  
 

In 2011, 39,512 acres were reported in fallow 

in BC. By 2016, 9,234 acres were in fallow. 

(Please note by fallow we mean the land did 

not produce a crop that year and was repeat-

edly tilled.) Fallow acres increase the risk of 

soil erosion especially if it is in tilled fallow.  

Historic work done in the region indicates that 

under some conditions a field under fallow 

loses 0.9 T/ac - 1.1 T/ac (see NLC in Table 5 

on page 9). At that rate it would take 900 

years to lose 6.5 inches of topsoil. At another 

site in Beaverlodge in fallow, if 7.2 T/ac were 
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Summer Sup
er Coulter 

Salford 

Landoll VT
 Plus 

Horsch And
erson Joke

r 

Above is a clip from a youtube video called Horsch Anderson Joker versus Salford RTS, Summers Supercoulter & Landoll VT Plus 
that shows the different level of disturbance from vertical & high speed tillage implements. The vertical tillage choices include Summer 
Super Coulter (closest to the bottom pass that has already gone by) & Salford RTS (second from the bottom).  The high speed tillage 
include a pass using the Horsch Anderson Joker implement (third pass from the bottom; notice the black soil behind from the more 
aggressive disturbance and incorporation of straw). The final pass is with a Landoll VT plus (closest to the top). 
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High Speed Tillage Continued 

Where & when to use it? 
This is a tool being considered and utilized by the forage 

seed industry and may have a place in forage rejuvenation 

as well.  High speed tillage does mean that is needs to be 

utilized at 8-12 mph.  
 

Reduction in soil erosion risk would be highest with spring 

use and immediate seeding following tillage. 
 

What is the value of topsoil? 
In the soil erosion work done in the 80ôs and 90ôs in the 

Peace it was taking 10 years to increase soil organic matter 

by 2% under newly adopted conservation tillage practices 

High Speed Tillage Effective For: 
Ý Replacing a conventional disc, field cultivator  
       and a rolling stalk chopper 

Ý Working well in fall or spring 

Ý Leveling out ruts once the soil has dried. 

Ý Incorporating straw and residue 
 

High Speed Tillage Not Effective For: 
Ý Dealing with subsurface compaction - as it creates a 

shear layer in the soil 

Ý Establishing a firm seed bed if used in the spring. 

Ý Erosion protection if it is used and the field is left fal-
low for any extended length of time before seeding. 

Table 3: 

Source of Table 3: 2021 Cost of Production Projections by Manitoba Agriculture. 

ß a 1 % increase in 
soil organic matter 
directly results in 4-
7 lbs of N/ac avail-
able to the crop = 
$1.30-$2.25/ac.  

ß plus 1 in/ft plant 
soil moisture status  
increases observed 
in Peace field plots 
can mean increas-
es in yield of 7-11 
bu/ac of barley val-
ued at $21-$33/ac. 

What are the benefits compared to costs? 


