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Light-­‐weight	
  	
  mechanical	
  	
  tools	
  	
  for	
  	
  site	
  	
  preparaNon	
  
in	
  	
  planted	
  	
  or	
  	
  naturally	
  	
  regenerated	
  	
  forest	
  	
  stands	
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Mechanical	
  Site	
  PreparaNon	
  
	
  
Aim	
  of	
  MSP:	
  Improve	
  soil	
  conditions	
  and	
  control	
  vegetation	
  
	
  
AlternaNve	
  MSP	
  methods	
  based	
  on	
  light-­‐weight	
  machinery	
  have	
  
been	
  developped	
  to	
  enhance	
  forest	
  regeneration	
  while	
  limiting	
  
environmental	
  impacts.	
  	
  	
  
A	
  range	
  of	
  tools	
  adapted	
  to	
  different	
  soil	
  and	
  vegetation	
  constraints	
  
is	
  presently	
  available.	
  

Reduced	
  environmental	
  impact	
  obtained	
  by:	
  	
  
•  Low	
  machine	
  weight	
  :	
  2.5	
  to	
  6	
  tons	
  
	
  
•  Machine	
  mounted	
  on	
  rubber	
  tracks	
  
	
  
•  Localised	
  treatment	
  paQerns	
  :	
  

Individual	
  patches	
  (1m2	
  to	
  3m2)	
  :	
  

Large	
  patches	
  (2x2m2	
  to	
  10x10m2)	
  :	
  

IndicaNve	
  cost	
  (in	
  France	
  in	
  2014)	
  
	
  
ImplementaNon	
  cost	
  for	
  MFSS	
  or	
  DS:	
  	
  
	
  Individual	
  patches:	
  0.80	
  to	
  1.10	
  €/patch	
  

	
   Large	
  patches	
  (5x5m2):	
  6.50	
  to	
  10	
  €/patch	
  
	
  Strips:	
  0.85	
  to	
  1.55	
  €/	
  linear	
  metre	
  

	
  
No	
  addiNonal	
  cost	
  due	
  to	
  cleaning	
  operations	
  
for	
  at	
  least	
  2	
  to	
  4	
  years.	
  	
  

Name	
   Tool	
   Site	
  constraints	
   Work	
  performed	
   Site	
  preparaNon	
  

Multifunction	
  sub-­‐soiler	
  
(MFSS)	
  
Sous	
  soleur	
  multifonction®	
  

•  Compacted	
  soil	
  
•  Waterlogged	
  or	
  dry	
  soil	
  

•  Decompacts	
  soil	
  down	
  to	
  60	
  cm	
  
•  Creates	
  a	
  20-­‐cm-­‐high	
  mound	
  
•  Removes	
  vegetation	
  

Deep	
  scari8ier	
  
(DS)	
  
ScariPicateur	
  réversible®	
  

•  Vegetation	
  with	
  deep	
  roots	
  
(e.g.	
  Pteridium	
  aquilinum)	
  

•  Extracts	
  root	
  systems	
  and	
  vegetation	
  
•  Fractures	
  soil	
  down	
  to	
  60	
  cm	
  

Herb	
  scalper	
  
(HS)	
  
Razherb®	
  

•  Dense	
  grass	
  cover	
  
(e.g.	
  Molinia	
  caerulea)	
  

	
  

•  Removes	
  the	
  top	
  5cm	
  soil	
  layer	
  	
  
•  Removes	
  above	
  ground	
  vegetation	
  

Hoe	
  
(H)	
  
Pioche-­‐Herse®	
  

•  Small	
  statured	
  vegetation	
  
(e.g.	
  Vaccinium	
  myrtillus)	
  

•  Hoes	
  soil	
  down	
  to	
  25	
  cm	
  
•  Removes	
  vegetation	
  

Strips	
  (2	
  to	
  4m	
  wide)	
  :	
  

Effects	
  in	
  a	
  waterlogged	
  and	
  compacted	
  soil	
  
dominated	
  by	
  bracken	
  –	
  grass	
  mixtures	
  
(Pteridium	
  aquilinum	
  and	
  Molinia	
  caerulea)	
  

Global	
  vegetaNon	
  cover	
  is	
  reduced	
  2	
  to	
  4	
  years	
  after	
  treatment:	
  

Natural	
  regeneraNon	
  
Seedling	
  density	
  is	
  
increased:	
  12,	
  12	
  and	
  2	
  
seedlings	
  per	
  m2	
  in	
  DS,	
  H	
  
and	
  Control	
  respectively,	
  
one	
  year	
  after	
  treatment	
  in	
  
low-­‐mountain	
  mixed	
  stands.	
  	
  

PlantaNon	
  
Seedling	
  growth	
  is	
  enhanced:	
  3	
  years	
  after	
  planting,	
  diameter	
  is	
  higher	
  in	
  
DS	
  (+86	
  and	
  +37%)	
  and	
  MFSS	
  (+121	
  and	
  +44%)	
  than	
  in	
  Control	
  in	
  Pinus	
  
nigra	
  and	
  Quercus	
  petraea,	
  respectively,	
  in	
  a	
  bracken-­‐dominated	
  dry	
  site.	
  

0 5 10 15

−0
.8

−0
.4

0.
0

MFSS
DS
Control

Depth	
  (m)	
  

Resistance	
  (MPa)	
  

MFSS
DS
Control

0 1 2

0
50

10
0

Cover	
  (%)	
  

Year	
  aOer	
  plan3ng	
  

Resistance	
  to	
  root	
  penetraNon	
  is	
  reduced	
  by	
  
site	
  preparation	
  (1	
  year	
  after	
  treatment)	
  :	
  

Year	
  aOer	
  plan3ng	
  

Diameter	
  (mm)	
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