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eep cultivator-hiller, 1m80 wheel track
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Cultirateau Simon when needed




Innovbio Project , CETAB+ built the
machines and made them work




Disk hiller, tillage of green manure and crop
residues, bed formation
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'Many changes
Wheel-track.

Tm50
Heavier tractor
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Adapted green
anure seeder
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Heavy residue
ler uses rototiller
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ultibutte (Main tiller)
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Check plot Comeb rotary hille
Good caplllarlty 5 o\
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Practical for plantlng ang Se ding
Bad for soil structufe s




- Residugs 10 cm deep




Size of raised beds

Wheel track




Soll profile evaluation
St-Samuel soll













IRDA Research Platform —
2010-2011 and 20122014

Scientific validation - Maryse Leblanc
Pierre-Antoine Gilbert, Maxime Lefebvre
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Experiment design

-2 sites x 4 reps/site
2 beds/ treatment
-2 treatments/repetition

.- St-Urbain Clay
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Compact soils, need improvement




Comparmg 2 treatments over S years

e A

Conventionnal Permanent
Tillage Beds

(IC) (PP)

Rotary hiller * Deep tiller

Disk harrow  Disk hiller
Flex tine cultivator * Flex-tine bed maker

Moldboard plough




SITE DESCRIPTION

S

Texture

Du Jour 36 28 36 Clay loam 27 140 317




Depth: 20 cm
Speed: 0,5 km/h
Width: 1,5 m

Rotary bedmaker




Equipment for conventional tillage

Depth: 20 cm s R
Speed: 3,2 km/h 75 15 cm e o
Width: 3,6 m Speed: 4,8 km/h ~ Depth{'z({;ﬁ;’“
Width: 3 m _ Speed: 3,2 km/h
Disk harrow Width: 1,35 m
Flex tine cultivator




Equipement for
permanent beds

"

L

o S qﬁf Depth 25 cm
=S R Vltesse 4, 3 km/h

Deep tiller, Bourgault sweeps, Wenz Eco/Dyn tines
(CETAB*, 2010-2012)




Equipement for
permanent beds - IRDA

*?-:‘?" Speed 4.5 km/h %

Chlsel bed tlller Width: 1,5 m
(IRDA, 2013-2014)




Equipement for
‘permanent beds - IRDA

et — = E—.

Disk hiller Flex tine
bedmaker




Both treatments

Fall green manure

2010: Oats 60 kg/ha + peas 80 kg/ha
2011: Oats 160 kg/ha
2012: Oats 160 kg/ha

2013: Oats 160 kg/ha
Cow manure application
20 t/ha
(85% m.o., 4650 mg N/kg, 885 mg P/kg, 3675 mg K/kg)

43 kg N available /ha
23 kg P,05 ,yailanie /ha
63 kg K,0 ,,.ilable 'ha




SOIL PROFILE EVALUATION

CETAB?
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ST-URBAIN

Deep roots




SOIL PROFILE
2014

DU JOUR

o

P Legume
-y .carencé




EFFECT ON CROP YIELD

Yield (t/ha)
2011 2012 2013 2014
onions
Strike Diplomat Vaquero Tavera Chioggia
______
40,7 22,2
IC 3,0 9,9 42,4 5,3 17,7
ns ns ns * *
Du Jour
PP 3,9 10,9 40,1 11,4 14,0

IC 3,5 11,1 46,7 8,1 10,4

ne Nne 5 G Nne



EFFECT ON WEEDS
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Nbre/m?2

ST-URBAIN

m VIVACES 20

m ANNUELLES

15

PP IC PP IC
2013 2014

DU JOUR

m VIVACES
= ANNUELLE

PPIC PPIC
2013 2014

* Biome




EARTHWORM POPULATIONS

— I‘.-a*‘#-'r J-‘" L =
T L

- Moist soil -],

Y6 15/08/2014

» - et
s

Sampling soil cube
30 x 30 x 30 cm



EARMEWORIVIS

Anecic (deep Endogeic Total +
burrowing) unknown

NPre  weight (g) NP weight (g) NP  weight (g)I

PP 170,1 144,9 134,3 41,7 349,5 188,8
IC 41,7 51,0 4,6 1,0 113,4 54,1

* * * * * *

Du Jour

PP 53,2 72,5 0,0 0,0 83.3 74,7

IC 544 46,8 2,3 0,7 85.6 48,9
ns ns ns ns ns ns




Economic analysis

——— T

¥ Cost of tillage
= Conventional 2125 % /
= Shop-built equipment 1997 $ /
» Farm-built equipment 1103 $ /

¥ Note : The rotary hiller is a sophisticated
implement, but it is costly and works slowly




Economic analysis

- . . T

¥ Per hectare improvement

» Farm-built equipment 1022 $ / ha
= Shop-built equipment 877 $/ ha

¥ This covers some risk of startup of new
system

¥ According to crops, the farmer can tolerate
2 1o 6 % lower yield while he adapts the
new system

¥ Best yields are reached year 4



CONCLUSION

According to results, it is possible:

TO TILL WITHOUT PLOWING USING THIS SYSTEM

TO GROW VEGETABLES IN CLAY SOILS

TO IMPROVE SOIL PHYSICAL AND BIOLOGICAL PROPERTIES
TO RAISE CROP PRODUCTIVITY

WITHOUT RAISING WEED PRESSURE

«You have to adapt the system to your soil and
cropping system»




* Soils become structured below
tillage depth of sweeps on the

deep tiller




Thanks to collaborators

Thanks to Maryse Leblanc for ppt

Questions?




