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4. Establishing a shelterbelt 
 
 
4.1 Soil preparation 

 
Soil preparation (Appendix 2) is a critical step in the establishment of a shelterbelt.  
Soil tillage should extend over a width of 8 metres in the case of three-row 
shelterbelts, and over 5 metres in the case of two-row shelterbelts.  Subsoiling should 
be performed, using a subsoiler, to a depth of 40 to 80 cm, if the soil show signs of 
excessive compaction.  This should be done back and forth in the same axis as the 
plantation line with both traces spaced at 1 meter.  This will fragment soil at lower 
depths to ensure, in particular, better root development (Bourgery and Castaner, 
1988).  Subsoiling needs to be performed when the soil is dry, which is usually the 
case in late summer.  The strip of land should then be tilled to a depth of 15 cm, then 
harrowed or rototilled until soil is loosened, as if it were to be sowed.  This will 
facilitate the application of plastic mulch.  Organic amendments and liming materials 
are added during this operation in cases where soils exhibit some deficiencies.  Crop 
lands usually exhibit sufficient fertility to ensure proper growth in trees and shrubs. 
 
 

4.2 Plastic mulch application 

 
Once the soil has been properly loosened, black plastic mulch (0.07 meter in 
thickness and between 120 and 150 cm in width) is installed.  This material will last at 
least 3 years and reduce competition from weeds.  Furthermore, it can help retain 
moisture and raise temperature in the soil, compared to a control strip where weeds 
had not been removed (Anonymous, 1990; Schroeder and Alspach, 1989).  Our 
observations in the field indicate that the mulch increases survival and growth rate in 
most studied tree species, compared to conventional methods (herbicides and 
weeding) which are quite often neglected. Installation ideally takes place in the fall 
using a mulch layer propelled by a tractor.  Care should be taken to ensure the mulch 
is properly imbedded on its entire length to prevent wind from repositioning it. 
 
It is also indicated to sow a ground cover (white clover or grass) between the rows to 
facilitate maintenance. 
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4.3 Planting 

 
Trees and shrubs, whether in the form of cuttings, bare-rooted seedlings or in pots2, 
are planted over the plastic cover using the same standards as regular plantation. In 
the case of bare-rooted seedlings, which occupy a greater volume of soil than cuttings 
and plants in pots, the hole made in the plastic mulch is larger, thus creating more 
competition from weeds.  Therefore, it is recommended that the opening be sealed 
off with a square, 30-cm piece of plastic that is installed around the plant, under the 
existing mulch.  The plastic square is then maintained with 15-cm long metal clips.  

                                                 
2 Currently, we recommend using bare-rooted plants because their root systems are better developed and they have 
endured less distortion than plants purchased in pots. This will provide more stability to the plants. 



 

 

Appendix 2 

Additional information on soil preparation before establishing  

a shelterbelt 
 

1. Burning with Round Up: 
 

Objectives: Ease root mat to facilitate tillage. 
 Eliminate perennials to promote good start of growth in newly planted 

trees and shrubs.  
When: 1 month before tillage, between mid-August and end of August. 
How: 2 litres/acre or 5 litres/ha. 

 

2. Ground levelling and stone removal: 
 

Objectives: Ensure soil preparation and mulch application can be done without 
damaging machinery.  
“Remember: The end result, at this point, should look like a garden-type soil.” 

 

3. Subsoiling: 

 
SOIL COMPACTION INDICATORS 

•••• Inadequate drainage. 
•••• Drainage and soil warming are 

delayed. 
•••• Superficial root development. 
•••• Difficult penetration of metal prongs. 
•••• Decreased yield. 

 
IF SOIL IS COMPACTED…  

 
Objectives: Break down compacted area to ensure proper root development and 

facilitate drainage. 
How: Using a 2-shank (50 HP./shank) 

tillage implement (subsoiler). 
Ideally, shanks should reach 
below compaction zone for 
better results in friable soils and 
to increase range of action 
(superior fissure cone).  

When: Around the end of August when 
soil is dry. 

Photo 1: Subsoiler 

Photo 2: Fissure created by subsoiler 



 

 

4. Primary soil tillage 
 

Objectives: Aerate and loosen soil. 
How:  Using a mouldboard plough to a depth of 

15 to 20 cm, which is the depth of the 
surface soil.  If tillage depth is 20 cm, 
spacing should be 40 cm.  Two 
adjustments are necessary: from front to 
back and from left to right. 

 
When:  Preferably in the fall to ensure  

soil freezes then thaws.  
 

If a mouldboard plough is not available, a chisel 
plough (heavy offset) can be used. A single back 
and forth movement on each strip should produce 
adequate results. 
 
Avoid very wide strips next to ditches. 

 
 

5. Secondary soil tillage 
 

Objectives: Prepare soil for laying of plastic mulch and planting. Loosen soil to obtain a 
loose, garden-type soil. 

 
How: Rototiller: 15 to 20 cm of loosened soil 

(be wary of moisture conditions). 
Cutters carve soil which is then sprayed 
through the panel.  Particles increase in 
size with speed of implement.  
Recommended ground speed is between 4 
and 5 km/h.  Rototiller are not as wide as 
other implements.  The number of runs 
needed can vary, but the end result should 
be a loosened soil. 

 

Rotoharrow:  Produces more even soil surface because this 
implement is specifically designed for secondary soil tillage.  For 
deeper tillage, remove leveling blade. 

Photo 6: Rotoharrow 

Photo 5: Rototiller 

Photo 3: Mouldboard plough 
 

Photo 4: Strip is too 
wide next to a ditch 



 

 

Light-duty cultivator: Performs superficial and 
uneven soil tillage.  Can require several runs 
before properly loosening soil.  Not as suited as 
other implements for soil preparation for the 
purpose of laying plastic mulch. 

 
 
 
 
 

6. Laying plastic mulch 
 

LAYING ON RIDGES: 
 

Benefits: 

• Soil surface is more even; improved soil 
drainage. 

• Soil temperature increases more rapidly 
because plastic is tighter over surface which 
increases heat transfer.  

• Protection from disease and better growth in 
field depressions. 

 
 
 
 

 

 

 

 

 

FLAT LAYING: 
 

 

Benefits: 

• Requires less depth of loosened 
ground. 

• Lower rental costs. 

Photo 9: Layer shaper  in action 

Photo 10: Flat mulch layer 

Photo 8: Ridge formed by mulch 
layer 

Photo 7: Light cultivator 
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Appendix 3 

Adjustment of tracted mulch layer 
 
1. Adjustment principles 

 
The benefit of this equipment is that it 
allows even and regular layering of a 
plastic sheet over the soil and covers 
portions of the sheet to avoid 
repositioning.  Certain components 
however need to be adjusted to ensure 
the equipment is maintained in the same 
axis as the working area and that it 
remains stable and evenly covers 
portions of the plastic sheet.  It is 
critical that the forces needed to work 
the soil and layer and cover the sheet be 
well balanced. 

 
2. 3-point hitch system 

 
This system allows farm tractors to transport and use 
equipment needed to install the plastic mulch.  Three 
adjustments need to be made to ensure proper balance.  
 
Firstly, the size of the tractor should be as proportional as 
possible to that of the equipment.  To facilitate adjustments, 
the traction produced by the lower hydraulic arms and the 
traction force should be in the same axis or parallel to the work 
surface (Figure 2.1).  If the tractor is too high, the total force 
will have a tendency to lift up the front of the equipment 
(Figure 2.2).  In contrast, a tractor that is too small will push 
down the front of the equipment into the soil and lift up the 
rear end (Figure 2.3).  The equipment’s stability, when hitched 
to a tractor either too high or too low, will be compromised, 
which will result in the improper application of the plastic 
sheet. 
 
The second adjustment related to the hitch system pertains to 
the parallelism of the horizontal frame versus the work area.  
“Frontal” parallelism is obtained by adjusting the length of 
the 3rd attachment point which allows the equipment to rotate 
around the attachment points of lower arms.  If the 3rd point is 
too short, the rear of the equipment will lift up and become 
unstable and ineffective in covering the plastic sheet. (fig.2.4).  
If, however, the 3rd point is too long, the front of the 
equipment will lift up, which will also result in unstable 
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direction an inadequate covering. 
 
Lastly, the “lateral parallelism” must also be adjusted.  
This is done by adjusting the rod adjustment handle on the 
right side of the hydraulic arm (Figure 2.5).  By shortening or 
lengthening this rod, we can incline the equipment from left 
to right to adjust to the site configuration. 
 

 
 
 
 
 

• Trick: To facilitate parallel adjustments, attach equipment to 
the tractor and ride for a few metres over the work area.  

Then, stop the tractor and move away (about 10 metres) to 

gain an overall view of both frontal and lateral parallelism.  

Adjust equipment accordingly. 

 

• Trick: Limiting lateral movement of inferior arms by 
tightening stabilizers is not a good way to correct instability.  

These arms should be used solely for the purpose of lifting the 

equipment for transportation over long distances. 

 

 
 

3. Disks 

 
Two pairs of disks are used to partially cover the plastic sheet with 
soil.  Each disk digs up soil and is pushed by forces identified as Fa, 
Fb, Fc and Fd in Figure 3.  If the front disks do not have the same 
force (Fa=Fb), the front end of the equipment will tend to turn to the 
side of the lowest charges.  This also goes for the rear set of disks.  
Furthermore, if the forces applied on the front and rear disks are not 
equal, the equipment will become unstable and will not cover the 
sheet adequately. 
 
Consequently, it is important that forces be balanced by adjusting 
the disks.  Each disk has 2 adjustment devices.  The first device 
allows users to adjust the rod or support pole to adjust the depth of 
action.  The second device is used to adjust the approach angle.  
Both adjustments are usually done by loosening the rod attachment 
rings. 

Figure 2.5 

Rod adjustment 

handle 
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