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Début de la tragédie (USA 1900)




Terminologie???
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Zéro labour

Travall minimum du sol conservation

Semis Direct du sol et durabilite

de la production

Semis sur couvert végetal

Agriculture de Conservation




Principes de I’Agriculture de conservation

AC est une méthode de gestion des agro-ecosystemes qui a pour but
une améelioration —durable —etren @- ----- de ta productivité, tout en
préservant et en ameéliorant les ressources naturelles.
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Total 195 Million ha
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Tunisie 14000 ha
Maroc 8000 ha
Algérie 6000 ha
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Millions of ha

Développement du zero labour au Brésil (1972 — 2006)

30

25

20

15

10

0

25.50

4.87 times

A

0.023 million ha yr1 0.112 million ha yr1

10 years 10 years

X
0.23

|

AV A AR AD P @b P PP PP PSP

PP P QP

year



Concept de I'agriculture de conservation

Ecosystéme naturel Travail du sol {( disgue-cl Agriculture de conservation
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Comprendre les MOS dans le systéme CA




“To understand the soil organic
matter in no-tillage system you
have to think as a crop residue”



Distribution of the decomposition products of the crop
residues in the SOM pools
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SOC and Soll attributes interactions

Penetration
resistant ensity
Physical Redox Che_mical
@ attributes 9' Attributes

Nutrients
availability

Decomposition YERURSUICEN ~ Microbial
Rate ANl IT =B\ biomass C,
Mineralization
nitrification




O

How is the organic matter formed
under no-tilage soils?




Pools of the soil organic matter
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Crop residues decomposition (oats + remaining residues) during the corn

development (Pirai do Sul, 910 m ASL, 25 °SL, 2003-04, Oxisol (62% of clay)
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Crop residues (Brachiaria decumbens) decomposition during the corn development

Rio Verde, 880 m ASL, Latitude = 16° S, 2003-04, Oxisol 65% of clay)
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Soil organic carbon on the solil profile
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Microaggregates-macroaggregates model

_____________ 5

O ’O Microaggregates 20-90 and 90-250 Em
Qg

J Plant and fungal debris Plant root

@ Silt-size microaggregate

Clay microstructures

Particulate organic matter

@
\g Mycorrhizal hyphae

Pore space; polysaccharides and other
amorphous interaggregate binding agents

Adapted from Jastrow and Miller, 1997
Slide from Dr. Charles Rice Presentation - Argentine




Macroaggregate model and hierarchy

(Tisdall & Oades, 1982)

Microaggregate

/| Silt encrusted  Plant and Clay-humus

with microbial microbial debris domains
debris encrusted with . i, Microbial
| debris

= Root /ﬁ\\ Fungal hyphae

0.003 mm
e S e e L S e
Macroaggregate Microaggregate Submicroaggregate Primary particles
* Roots * Root hairs * Mineral grains encrusted with plant of silt, clay and humus
* Hyphae * Hyphae and microbial debris ¢ Clay and clay-humus domains

* Polysaccharides * Plant debris coated with clay




Aggregates

» Binding between microaggregates
» Weak binding than microaggregates

» Easily disrupted

» On the field are affected by soil management system




Microaggregates

(Diameter < 250 pm)

v The SOM is linked
and is protected
by long time >
1000 years)

Submicroaggregate Primary particles
* Mineral grains encrusted with plant of silt, clay and humus

and microbial debris * Clay and clay-humus domains
* Plant debris coated with clay




Microaggregates formed by bacteria

@ster, 1983 - cells and bacteria colonies
are enclosed for polysaccharides capsules,
being parallel the enclosed capsule and
aligned by clay particles in the wall cells,
forming an aggregate

Polysaccharides

40 to 60% of the soil microbial biomass
can be associated with the
microaggregates from 2 to 20 um,
depending on the amount and clay type

Robert e Chenu, 1992 - 90% of the
bacteria content is linked to clay mineral

- - The biomass apparently died due to
Bacteria protection the dry soil can retake growth with the

wetting.




Microaggregates
(20 to 250 ym)

Formed through the union of particles or microstructures
smaller than 20 pm

’ Grouping

Clay CB OM

Binding phase

Linked for fungus debris, crystalline oxides and alluminosilicates
highly disordered

Organic matter little decomposed (high C/N ratio and high
concentration of the O-Alkyl-C). In some soils, particles of that size can
be easily eroded, when great amount of organic matter is removed.
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Travail du sol intensif Travail du sol moyennement intensif
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Results and Discussion
Results of this study were given in the table below (table 1).

Grain yield TDM WUE-g WUE-b
Cropping (kg'ha) (kg/ha) (kg/ha‘mm) (kg'ha/mm)
SEason Treatment WIW W/E WIW W/E W/W  W/F W/W W/E
2007-2008 CA 2800* 3100* 6900* 7500* \z36* __8.15" 18.15* 19073* )
CoA 2600° 3300° 6300° 7950 [6.19° 7.85° 15.00° 8.92° )
LSDgos) 175 193 266 320 0.15 0.28 1.13 1.41
2008-2009 CA 3200* 3420* 7600* 8050* 8.08* 8.50" 19.00* 20.12°
CoA 3000° 3460* 7250 8100° 6. 7.55 16.15 18.00
LSDos) 192 210 320 460 0.36 0.42 1.32 1.18
2009-2010 CA 3050 3430° 7300" 8080* (7.14* 8.090* 17.38* 19.23* |
CoA 2080 3640° 7280" 8250 |6.52‘ 7.82* 15.82° 7.93’]
LSDgos) 160 202 380 500 0.41 0.38 0.95 1.22

CA: Conservation agniculture; CoA: Conservation Agriculture; W: Duwum wheat; F: Faba bean; TDM: Total Dry Matter;
15D Tomt Spalicest Deliercncs Cheikh M’hamed et al., 2014

Crop rotation EUE-MST (kg m-3)
2013-2014 2014-2015

T A C o~

_ CA _ (CovA _[cA _ ‘CovA|
wheat/vetch 1,52 1,40 2,40 2,08
WheatFaba bean” (L1 "7 " hde[ T 12277 198
‘Wheatwheat . |1,29 | | 127 = 1210 7 (1,9

Cheikh Mhamed et al., 2017
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