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Yields

Economic benefit

Others

Tasks

Wind erosion

Water erosion

Soil Moisture

Weeds Control

GHG Emission
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From http://www.fao.org/conservationagriculture/en/
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CA globally 180 Million hg2015/16) @ PERELE
(12.5% of annual cropland)
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ABSTRACT KEYWORDS
Conservation Agriculture (CA) comprises the practical application of No-till; mulch; crop

three interlinked principles, namely: no or minimum mechanical soil ~ diversification; sustainability;
disturbance, biomass mulch soil cover and crop species diversifica-  2doption; policy

tion, in conjunction with other complementary good agricultural
practices of integrated crop and production management. In 2015/
16, CA was practised globally on about 180 M ha of cropland,
corresponding to about 12.5% of the total global cropland. In
2008/09, the spread of CA was reported to be about 106 M ha.
This change constitutes an increase of some 69% globally since
2008/09. In 2015/16, CA adoption was reported by 78 countries,
an increase in adoption by 42 more countries since 2008/09, respec-
tively. The average annual rate of global expansion of CA cropland
area since 2008/2009 has been some 10.5 M ha. The largest extents
of adoption are in South and North America, followed by Australia
and New Zealand, Asia, Russia and Ukraine, Europe and Africa.



w Benefits

U Increase crop yields
U Decrease production cost

U Improve soil property

U Reduce soll erosion (water/wind)
U

Avoid straw burning Improve soil property Dust and run-off reduction



Machine s the key

for large area adoption
of CA



CA machines

E Straw chopping machine

E Reduced tillage machine

E No/minimum-tillage seeder
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1.1 The chopping blade

Type Figure Description Advantage Disadvantage

Suit for hard crop straw

R (maize, cotton); usually  Good chopping quality; High fuel
made of high strength and long operating life consumption
wear-resistant cast steel
Suit for soft crop straw
Straight (wheat, rice); usually work Good chopping quality; Poor pick up
with stationary blade; sharp low fuel consumption ability
cutting edge
Bent (Srﬁgi;?ar Z?Jrrz&cr)r?)'sglz\ge Good pick up abiIiFy; Low blade
g ’ . low fuel consumption strength
shape is usually L or Y type;
Suit for maize; a \-bending
section is added on L shapec Good Complex shape;
V-L blade; barycenter locates in chopping quality; high machining
the same plane with blade  high work efficiency requirements

handle



1.1 The chopping blade
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Type

Three-
section
linked

Figure

;
P
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Description Advantage Disadvantage

Suit for hard crop straw

(maize, sorghum); Similar Good symmetry of Short edge line;

to Y type blade; barycenter the shape;
s . ) large mass
locates on symmetric line of big inertia moment
blade

Suit for maize; chopping
straw and shredding stubble More cutting edge;
simultaneously; three parts big inertia moment

Complex structure;
inconvenient

of blade fixed together ISl
Suit for maize and wheat;
Chopping straw and Good chopping High working
shredding stubble quality; resistance;

simultaneously; three parts high work efficiency short operating life
of blade hinged together
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Powered by harvester

Features:

E High speed rotation  of
knife:200Q/min;

E Strawwascut, tearedandrubbedto
segment®r fibers

E The choppedstrawis spreadto the
field by the airflow and centrifugal
force

Ve
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China Agricultural University



CA machines

v

E Straw chopping machine

E Reduced tillage machine

E No/minimum-tillage seeder
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2. Reduced tillage machine RIS

2.1 Subsoller
2.2 Shallow tillage machine

2.3 Strip tillage machine
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2.1 Subsoller

Classification :
1.Chisel subsoller
2. Omni-directional subsoller

3. Vibrating subsoiler



1. Chisel subsoller

Features:

E Shank compressed, lifted and cut sc

E Subsoiling depth: 30~50cm
E Shank spacing: 40~80cm
E Simple

E éé




1. Chisel subsoller

Chisel with wing subsoiler

Features:

V4

E Increasdooseningrange

E Higher
coefficient

Eéé

loosening

soll

Disadvantages:

E Increasgowerconsumption




2. Omni-directional subsoller
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V-type Side bended type



2. Omni-directional subsoller

Features:
E Soil looseningcoefficient ©0.77
E Widerlooseningrange

E Flatsoil surfaceafter subsoiling(with roller)

E éé

Disadvantages:

E Higherpowerconsumption

E Poorpassibilitywhen straw mulchingand
muchweedin the soil

E Unsuitablen intertillagestage




3. Vibrating subsoller
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Classification

pd

E Selfexcited vibrating subsoiler

E Forced-excited vibrating subsoiler

Chisel subsoller

"

Omni-directional subsoiler

excitation source

N

vibrating subsoiling

Reduce traction resistance by 6-97%




3.1 Seltexcited vibrating subsoiler

Excitation source ofspring Excitation source ofhydraumatic



3.2 Forced-excited vibrating subsoller

Features:
E Significantlyreducetraction resistance

E Powerexcitationsourceform tractor

Main Composition:

Eccentric shaft, eccentric bearing, cros
connector, connecting plate and supportina
rotatingshatft

Disadvantages:
E Higherpowerconsumption
E Effectthelife of subsoiler

E Partlycompressetroken soil by vibration
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2.2 Shallow Tillage machine

Main Structure:
Multi-beam structurechisel/shovel spring

tooth harrow or shallow tillage shovel

Working depth: 5-10 cm

Function:
U Loosens and flat surface stol obtain a
better seedbed and reduce ditch resistance

U Adjustment of surface straw coverage

U Better weeding function
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2.3 Strip Tillage machine

u Only tillage in seed row

U 20-50% soil was distributed
U Tillage width :1525cm;

U Tillage depth :1€20cm,;

Berm

15-25

U No-till in row space and straw
Starter Zone

mulching

U Fertilization in seed row €

Fertil
izer 2

Surface shape after tillags




Classification of strip tillage machine

Chisel shovel type Disc type



Chisel shovel type




Disc type




CA machines

E Straw chopping machine

E Reduced tillage machine

E No/minimum-tillage seeder




No-till seeding condition

A
* e

No-till, heavy residues cover, uneven.
Great challenge !



Key technology for ndill seeder

Residue
Handling




Three main principles of residue
handling for no-till seeder

1. Residue from Tine Opener

2. Residue Dby Disc whose line speed
equals to tractor

3. Residues are moved, picked up, chopped by
highly moving components which are
by PTO



Type 1
Residue slips from Tine Opene

A High
A Wide
A Simple

Aé é




Highclearance

Traditional
Seeder
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Wider row space




Simpler ground components




Additional components to push
away residues




Avoiding residues rows
---by Guiding System
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Some words to these seeders

Alt is easy for Tine Opener
to open furrow;

A Also easy for Tine Opener to become
stubble collector, then blocked.

AA little bit more soil disturbance as
compared to Disc Opener



ProblemsK
Blockage




Type 2
Residue cut by Disc Opener

High Speed, Cut residues by machine weight



Speed and Force










China Made Neérlill Seeders




Some words to these seeders

A Soil disturbance is lowest, it is even
difficult to find the furrow after sowing

ANeed heavy weight to give enough
pressure to disc;

ANeed big tractor to draw the seeder to
run faster to make disc rotate quickly;

ANot easy to make the disc
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Type 3
Residues handled by
powered components




(1) Strip-till seeding




Rice transplanting after strip-till
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(2) Strip-chop seeding




