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1. Why synthesise data?
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Step back!

Depicts 106,000 aluminum cans, the nmber used in the US
every 30s



A difficulty in generalising from experimental results

6o Guadalupe Arenas-Corraliza et al., 2018
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2. State of the art of available data



A huge amount of data available:
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# Primary studies

6994

# paired-data (experiments)



Crop rotation:

Agroforestry:

And much more data will be published
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But a very uneven distribution of data :

All types of Agroforestry considered together:




But a very uneven distribution of data :

coverage

All tyr B B <l 7

Terasaki Hart et al, in prep
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What types of agroforestry?

Hedgerows
Alley cropping

Parlands-
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What types variables are analysed?

Focus on Agroforestry including

Taungya -

Orchard-grass |

Forest farming

Cut-and-carry |

Homegarden

Cabruca

Multipurpose trees/parkland -
Multistory agroforestry -

Hedgerow -

Improved fallow -
Plantation -

Alley-cropping -

horticultural crops:

|
Types of outcomes:

Agronomic performance
Soil characteristics
Biodiversity

Socio economic impacts
1 Pest and disease control

. Abiotic parameters
. Greenhouse gas emissions

25 50 75 100 O 200 400 600
Proportion of the studies (%) Number of systems



3. Is agroforestry an effective way to diversify
cropping systems to improve biodiversity and
ecosystem services?
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Agroforestry: an effective strategy for storing soil carbon ?

a.Cropland
Species mixtures - 0 2-3-161
Crop rotation - o 5-8-408
Tillage reduction - dton 8-20-4940
Mineral fertilization - ([Te 4 12-31-2425
Cover crops - Jol 5-6-2248 c. Grassland
Residue: retention - 0 9-18-2551
i En G:g 2-7-454 Grazing - o 9-;;1-_;;;;
A Grazing type - o -4-
] - 9-51-2023
. Agroforestry o 2.7.93 Litterfall removal o 1-2-14
Perennial crops/orchards - -0 Mineral fertilization - Qo 7-19-381
Organic amendments - 0(© o0& o0 /-15-808 Liming - o 1-1-20
Substitution of fert. by amend. - ! e 4-13-692 Species mixtures A FoH 1-2-108 |
Biochar - I O 1-4-4/4 | Agroforestry - | 00— 4-9-179 _|
' ' ' ' Organic amendments A o 1-1-244
b. Forest land
d. Wetlands
Forest degradation - COAC /A364z .
Prescribed fire - —o—| 5-8-263 Wetland degradation {4 ©1¢ ) () 2-21-736
Litter removal - FOA 1-3-21 Mineral fertilization - _ | 1-2-15
_ Forest harvesting - @ oaflip © 10-40-3726 50 0 50 100 150
Conifer vs. hardwood stands - e 2-7-252
Forest harvesting type - al 2-5-166 SOC change (percent)
Mineral fertilization - [ o0 6-11-563
Species mixtures - ol 1-2-435
0 50 100 150

Beillouin et al., in prep

SOC change (percent)
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Agroforesiry: an effective strategy?

Agroforestry

Yield Stability Value, size and color of the bubbles:

|
|
|
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45 ' Percent increase in the ecosystem service in agroforestry
* compared to non-tree system
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-> Agroforestry: a promising solution to Improve ecosystem services




Agroforesiry: which type?
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-> Agroforestry system to be adapted locally




What factors affect the performance of agroforestry systems?

Database of Jones et al, on crop diversification: Under what conditions do diversification practices (of all kinds)
allow a simultaneous gain in yield and biodiversity?

Crop commaodity
Practice

Latitude

Biome

Pest group
Agrochemical use
Continent

Crop type

Yield metric
Taxonomic group

Biodiversity metric

Ground relation

0.00 0.25 0.50 0.75 1.00
Relative importance

Jones et al.. In prep



What factors affect the performance of agroforestry systems?

Database of Jones et al, on crop diversification: Under what conditions do diversification practices (of all kinds)
allow a simultaneous gain in yield and biodiversity?
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What factors affect the performance of agroforestry systems?

Database of Beillouin et al, on crop diversification:

Relation entre le RR et |a distance - Parkland

Traitement / Controle

—
o}

RR

0 5 10 15 20
Distance a l'arbre (m)

Jones et al.. In prep
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Some available databases:

Building a global carbon database to characterize agroforestry as a natural climate
solution

Cook-Patton, Susan'; Biswas, Tanushree!; Cardinael, Rémi?; Culbertson, Katherine?; DeStefano, Andrea?;
Garcia, Edenise’; Jacobson, Michael®; Neupane, Kripa®; Rosenstock, Todd’; Sprenkle-Hyppolite, Starry?®;
Suber, Marta?; Surdoval, Alison!; Terasaki Hart, Drew'; Thapa, Bhuwan'?; Valverde, Yesenia®; Wood,
Stephen'; Yeo, Sam!; Zarate, Alina®

'The Nature Conservancy, United States
2CIRAD, UPR AIDA, Harare, Zimbabwe
3 University of California Berkley, United States
4BREC, United States
3 The Nature Conservancy, Brazil
%Penn State, United States
7 Alliance of Bioversity-CIAT, France
¥ Conservation International, United States
’World Agroforestry, Peru
10 University of Missouri, United States
susan.cook-patton@tnc.org
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Some available databases:

& © @ Altmetric it! ) Débuter avec Firefox W Accueil () (& https://cropdiversification.shinyapps.io/Crop_diversification_2020/ ok Y % O i 0O

_rop diversification 4 Effects by plant diversity strategy = Effects tcomes i Quality of the meta-analyses <[> Source Code

...................................... 6994 \ 4

This dashboard present the results of a # Experiments
second-order meta-analysis on crop
diversification. Select the diversification in

the list above, and the results are detailed Effect sizes for the selected diversification strategy (only ratios are presented)
on the right panel. Other characteristics of
the studies are also availbale on the two ) (]
other tabs.
For more information, please see the Agroforestry
references listed in the About tab
water use
...................................... 256101) 1.45[1.13-1.87)]
Select a crop diversification strategies
water quality 187
87 [1.37-2.56]
Agroforestry - (4.13402)
soil quality
(10.572647) ——— 1.19[1.16-1.23]
profitability .
(2.685) 1.54[1.04-2.28]
production .
(7.203021) 1.35[1.12-1.62]
pest and disease control .
(3.7114) ——— 1.59 [1.38-1.82]
other
(2,247) 1.34[0.85-2.13]
associated biodiversity
(3,13504) 1.61[1.26-2.05]
Application author: Damien Beillouin, n 1 2 R A

Tamara Ben-Ari, David Makowski . . . .
Man nf individiial exneriments Temnaoral trands in the niimhear nf ctiidiec



Some available databases:

— C @ Altmetricit! ) Débuter avec Firefox W Accueil O E] https://era.ccafs.cgiar.org/query/app/?country=*&practice=Agronomy%3BA o ©

ERA Explore  Analyze Decide About Data Entry

ERA is a dynamic dataset and web portal. Thus, we often add new data. Currently we are updating the dataset by screening an additional 1,628 articles
published between 2013-2018. Future updates may include data found with new keywords or on new technologies and new outcomes. Please do not hesitate
to contact us with any questions about the status of what is available on-line: icraf-era@cgiar.org

Explore

Discover the papers that are in the database.

0

FILTER DATABASE All Publications
Country

Show All v Citation Countries
PIachics Chikowo, R., Mapfumo, P., Zimbabwe

Nyamugafata, P., & Giller, K. E. (2004).
Mineral N dynamics, leaching and
nitrous oxide losses under maize

Agronomy;Agrofor v

Outcome . :
following two-year improved fallows on

a sandy loam soil in Zimbabwe. Plant
and Soil, 259(1-2), 315-330. doi:
10.1023/B:;PLS0.0000020977.28048.fd

Mitigation: Emissic v
Product

Show All

Agricultural Practices

Fallow Agroforestry Fallow (N fixing)
Agroforestry Pruning Tree Prunings Applied (N fixing)
Agronomy Continuous Cropping
Agronomy;Agroforestry Monoculture (Spatial)
Agronomy;Agroforestry Natural or Bare Fallow
Crop Residue Incorporation Crop Residue Incorporation (Unspecified)
Crop Rotation Rotation (N fixing & Non N fixing)
Inorganic Fertilizer Inorganic P Inputs

Rariicad Tillana Nn ar 7Zern Tillane

Outcomes

Mitigation: Emissions
Resilience: Physical

Agricul
Produc

Agrofor
Residue
Cowpes:
Maize
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