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1. Introduction 2. Methods: Global meta-analysis
Overview Database
Conservation agriculture (CA) is a farming system a0-N
that is based on three pillar practices: —
* Minimized soil tillage (no-till or reduced tillage) 0N -
» Increased organic soil cover
 Crop rotation s0°N
When adopted simultaneously, these practices are SooN |
believed to reduce soil degradation, improve soil - Data sources: 333
health, enhance climate resilience in crop production, oo studies at 361 trial sites
and mitigate agricultural greenhouse gas emissions across 63 countries
(FAQ, 2022). “*" Five CA practices:
NT, RT, NT+RR, RT+RR, and
40°s — CT+RR. : . . . &—

: 3 Variables (soil properties and yield) P
Research gap and study aims BD, SOM, Ks, Kh, PAWC, AC, FC, WP, PenR, Yield
The universal applicability of CA across diverse 60°S p— " - . - p— p—
contexts is under debate due to inconsistent Fig.1: Locations of the experimental sites. Data analysed include soil bulk density (BD), organic matter content (SOM), saturated and
agronomic outcomes (Pittelkow et al., 2015). near-saturated hydraulic conductivities (Ks and Kh), plant-available water capacity (PAWC), air capacity (AC),wilting point (WP),
Moreover, the biophysical drivers of these trade-offs penetration resistance (PenR), and crop yield,
are not yet well understood (Giller et al., 2011). Data analysis: Effect sizes, yield sensitivity index (SI) and relative importance (RI)
In this study, we aimed to examine the changes in - Effect sizes were estimated from Log-transformed response ratio (InR) of experimental
soil-plant-water relationships, that underpin yield (Xg) and control (X:) observations as InR = In (%), using a random-effects model

C

variability under no-till (NT), reduced tillage (RT) with
and without residue retention (RR), relative to
conventional tillage (CT).

« Sensitivity analysis was conducted using a univariate linear mixed-effects (LME) model:

Bkl . _ O k B. = LME regression coefficient of each soil parameter k = 1,2,...,8;
Sl = ; RI= [ ay ' where g, and o, = standard deviations of soil parameters, and yield respectively

|Blmax

3. Results and Discussion

How does CA affect soil properties and crop yield relative to CT?

(a) Bulk density (BD) (b) Soil organic matter (SOM) (C) Near-saturated hydraulic conductivity (Kh) -0 - Conventional flage @ p<005 SOII CompaCt|0n Under NT alters
'! [225,156] TR [111,81] A : [19,14] = pore-size distribution (Fig. 3),
NI ' 176.113] | _ T 83,56 - ' 8.6 | < 907 2005 : : :
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NT+RR | —0 = ! —0 rot- O ’ ; 0 . . . . . irrespective of residue retention
RT+RR | O  [1514] L0 J24.201 | o [20,16] e \3\06«\ \,0@@! \\!\Of&“ \!\0&0 ol
CT+RR | : O [22,21] d [19.19] e (17,171 | oo oM o1
40 -20 0 20 40 60 80 -40 -20 0 20 40 -40 -20 0 20 40 60
o . How sensitive is the yield to the changes, and which soll
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Fig.2: Overall effects of reduced soil disturbances and residue management on soil properties and yield
AC AC ACFl AC T~ J ACF‘
Effects are predominantly compaction-related and most evident under NT (Fig. 2), - 2ol pens - ; - ;1 - Ji
but vary with climate and soil contexts: . P . P . P . P . P
T Bulk density (p>005) SI, RI [-] SI, RI [-] SI, RI [-] SI, RI [-] SI, RI [-]
- - Fig.4: Crop yield sensitivity (SI) and relative importance (RI) of soil parameters. Hatched bars: p<0.05
v AIr CapaCIty (p<005) For the full definitions of the abbreviated soil properties, see the panel titles in Fig. 2.

, Near-saturated hydraulic conductivity (p>0.05)
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_ _ « Under NT: yield is influenced primarily by WP, PAWC, and Ks (Fig.4)
Penetration resistance (p<0.05) « Under RT or CT with residue: the influences of SOM and infiltration
dYield (-6.1%; p<0.05); but yield benefits from NT in semi-arid climates become more important

4. Conclusion
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