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Six dimensions of EiA < EA

CGIAR | oo
Challenge: Agronomy has not delivered on its Response: Modernized agronomy
potential at scale... low and variable yields... around sustainable intensification &
limited adaptation to climate change... low climate change adaptation...
resource use efficiencies... declining soil health... ... to deliver agronomic gain at scale

e Yield,
profitability,
quality

B

b3 Sustainable
Intensification

Wy

Climate change
adaptation

A globally organized R&D community operating with
increased efficiencies

A R&D agenda driven by demand from scaling
partners

e Climate
adaptation,
stability,
reduced risk

Standardized, FAIR, open data and tools

® Resource
use efficiency
(nutrients,
water,
labor)

Conscious integration of technological advances

Operationalization of a holistic agronomic gain

e Soil health assessment framework

-,

Process innovation based on agile and informed
decision-making
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Interlinke
Work Packages

EiA Work Packages
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ORGANIZE - Organization, capacity development,
performance management

-> Organization of communication and advocacy

-> Development of capacity of local partners

-> Facilitation of centers to share services

-> Monitoring & evaluation of EiA performance

Excellence in Agronomy Research Engine
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TRANSFORM: Hosts past,
current & novel data plus
analytical capacities

-> Primary & secondary data on

agronomy and soil health
- Advanced statistical, simulation

modelling, and geospatial tools
-> Farming system analytics and
farmer segmentation

-> Decision analytics, with risk
assessment information

- ‘Turn-key’ solutions for transfer of

approaches to crops/geographies
-> Workflows for ‘speed agronomy’

Climate change/sustainability

- Long-term observatories to assess
changes in soil health

< /] ORGANIZE: Hosts
= & « | | functions related to
2 § & | | internal organization & Project 1
$3 g external partnerships
2 2 E - Tracking of demand
SEE from private & public
S 8 ©
9 = partners
S 3 B | | > Prioritization of demand | Project 2
%‘ﬁ L using ex-ante analytical
§ = :é approaches
2 ..3" ='| | > Administration of
Q I~ ;
oL s partnerships under the :
2 DELIVER modules | ro/ectn
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-> Long-term assessment of changes
in agronomy practices

-> Tools to assess the climate-smart
nature of agronomy interventions

(
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INNOVATE: Addresses key
knowledge gaps & facilitates
innovation in agronomy R&D

- Generation of data & tools
required to fill key knowledge gaps

identified through the DELIVER
Module

-> Facilitation of innovation in
agronomy R&D at scale to create
new demand

-> Collection of key data that arg
required for under-research crop

-> Facilitation of specific studj
of common interest for

==

CGIAR presents
advantage
= ent
nstitutes
ills, expertise,
ols

DELIVER: Hosts the
delivery of services &
roducts to partners

towards improved
productivity, climate
change resilience, and
sustainability

Development of
workflows in response
to priority Use Cases

-> Deployment of existing
data and tools

>) Co-creation of solutions
-> Facilitation of feedback

loops to TRANSFORM

—=
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CGIAR EXCELLENCE IN AGRONOMY

ADAPT INTENSIFY GROW

. Cohort | Use Cases Ghana. Cropping calendar Nigeria. Co-development of Egypt. Web-based advisory for Rwanda. Accelerating the use of Ethiopia. Co-development of targeted
advisories for smallholder digital solutions to deliver in-season yield potential & digital tools for delivering fertilizer advisory services to improve
maize farmers and extension fertilizer and time of planting water productivity of irrigated agronomic advice in potato- NUE, reduce cost and enhance =
Cohort Il Use Cases agents in the Guinea advice for rice, maize, and wheat-based systems based cropping systems P productivity o
Savannah zone @ cassava O\ m‘;ﬁ
Ethiopia. Co-development of
Ghanall Testinglhvperlocal agronomy and climate advisory tools
dizital .a ronorﬁicﬁiviso for high yielding and high quality o
e visory wheat production Digital
services and the delivery Green
pathways in rice-based
Cropping Syst< s India. Managing time in the rice-based

cropping systems of South Asia @

Mexico, Columbia, Peru. ﬁ

Smart farming systems

at the local level: Sustainability Cambodia. Optimizing productivity,

assessment and targeted data- profitability and environmental
sustainability using mechanized and -

driven recommendations for g
Ilholder f: S0 recise direct-seeded rice
smallholder farmers ﬁ ‘ p DSRC

ormecT seeod.
Rk ConEORTI

' Vietnam. Optimizing productivity,

8 ' profitability and environmental
- sustainability using mechanized and
g

Morocco. Scaling conservation ‘9
agriculture systems in Morocco
across 1million hectares of

precise direct-seeded rice.

&
<

farmland.
Kenya. Availing digital advisory
Ghana : Developing a site- content through an easily
specific fertilizer searchable content hub for
recommendation system in farmer support organizations. e
Northern Ghana for so' -~~~ CORPS
farmers in maize legur Ghana. Strengthening climate i ‘ ifati . A
systems €S0KOo resilience in cocoa systems in DRE. S.upportm‘g‘dlver?mcatlon Ghana/Cameroon, Cote Malawi. Improved soybean Rwanda. Enhancing nutrient
y Ghana and West Afr\i/ca through and clirfglig" -1 ce In coffee d'lvoire, Nigeria. Building digitally mediated use efficiency through site
i o ¢ systems through improved a context specific ISFM in g vr ; specific nutrient advisories ! "
agronomic support services. agronomy and advisory services ; cocoa systems in West agronomic advisory to ithin funded dli Enhancing good agricultural
s 0y I Africa through agronomic W improve yields, soil health within funded clients. - practices in vegetable and cereal
et Il - _ and incomes . - producers in the ESA and WCA
ke el support services Cocoasolls . solidaridad ONE ACRE FUND regions
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Use Case | Digital Green Ethiopia <L E&A

CGIAR
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Demand Data Analytics MVP (DST) Validation Piloting
partner(shlp)s

Yield gains

NextGen AgroAdvisory Tool

A fertilizer recommendation decision
support tool that is location, context,
and season intelligent. It provides
advise on fertilizer type, amount, and
time of application in wheat growing
regions of Ethiopia. It is data driven,
based on systematic integration of
large legacy agronomic data (collated
throughout Ethiopia), and
corresponding covariates using machine
learning algorithms. % Woredas

a a TRT
Local Blanket Recommendation
National Blanket Recommendation
Site-Specific Recommendation

Grain Yield (Vha)
[

ol
o
o

The validation results shows that yield, profitability, NUE, WUE in the new advisory are significantly higher than
the blanket recommendation and local control. For instance, there is 12-25% yield gain, depending the woreda.
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Use Case | Digital Green Ethiopia

Demand : L —

Use Case has reached piloting stage in 5 woredas; 8k farmers reach; 3384 farmers implemented site specific fertilizer
advisory in wheat producing areas in the Ethiopian Highlands. Digital Green, MoA and LERSHA participated as partners.

Region Woreda Target kebeles Kem;lii:)w'th Re(i::ge;;dli;a’rsrgg)rs Actual Reach Adoption
SNNP Lemo 25 15 5,926 1,346 2,600
SNNP Markeo 16 6 3,565 946 344
Ambhara Basona Warena 20 17 7,820 1,489 144
Ambhara Siyadebir 7 5 2,185 2,649 214
Oromia Goba 12 9 4,541 1,575 85
Total 80 52 24,037 7,987 (63.9%) 3,387 (42.4%)

Partners co-piloted advisory based on EiA Decision Support Tool in 5 woredas. Dissemination was based on maps, videos,
and SMS and IVR when possible.

Digital Green interested to reach out up to 80 woredas (100,000 households) in the coming years, MoA expressing interest
on the way to integrate to the national scale, private sector (LERSHA) already tested on three sites and will engage in
scaling widely the coming season (MoU under development).
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C CE IN AGRONOMY
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* To develop a STEPWISE approach to deliver integrated soil fertility management

practices adapted to the needs of smallholder cocoa producers in West Africa Cichasears
(Cameroon, Cote d’Ivoire, Ghana, Nigeria) o s S g =
* Control (+insecticide) ‘
» Good Agricultural practice (pruning, full [ Eeseriecionct
pest control) Amount of fertilizer kg)
*  GAP + local fertilizer recommendation
& 1+ GAP + ‘Offtake model’ recommendation bow man times do g
STEP4 -
Fertilizer Application g T
o . ! fmuntof i
e | STEP3 [N
ac § 8 —
+ + §
3 o | m&:;f Sulphur (s)
:‘ﬁ:&%“:’m“:ﬂ STEP 2 STEP 2 = :
: + : 8 _ _
:
o T T L - ]
cT GAP GAP+NF GAP+OF CSC Pashboard Calender Management

Treatment

Cargill  Mondeléz,

International

BARRY ((J) CALLEBAUT *‘ "

((( l trade initiative
Tooos ! ‘ ﬂ~ World Cocoa i
Foundation - OLATUNDE

YARA Tulip Cocoa

Nestle

il
s&a SUCDEN Q% O|am



infrastructure critical for Agronomy 2.0 = EA

CGIAR EXCELLENCE IN AGRONOMY

ADAPT INTENSIFY GROW

.......................................................................... ( Home
: born-FAIR DATA : Legacy DATA : EEEESEL————————l
( via standards-compliant tools ) i ( made standards-compliant ) Excellence in Agronomy - Data Pool

AgroFIMS | DataScribe | Other ' FAIRscribe | Carob
l l 1 Data Pool Search
Unified Advanced DATA Search : +Rule IFCIots
{ via harmonization / integration / enrichment ) :

Modeling/Analysis ready " Analytics / Modelling
DATA : i Scripts & Tools '

( enabled via transformation )

| Press P> for demo

. Ag Advisories :
i (fertilizer, planting date, variety...)

0 ® S O

Data & analytics tools, infrastructure Unified advanced data search PoC demo

* Tools to enable digital collection of FAIR agronomic data... ° Standards_comp“ant FAIR data is searched and aggregated
 ...and FAIRification of high-value legacy data .
* CG Labs collaborative computing for low bandwidths (by crop, country, gender, fertilizer...) )
* APIs for access to tabular data and geo-data (for spatial analyses)
Interoperable, open data = quicker insights Aggregated data is downloadable in crop model/analytics ready formats



http://www.cgiar.org/

relevance of weather forecast products

RMSE

r /€ ass

There are many forecast products —
good decision support often requires
knowing which is the most accurate...

* Two products assessed for accuracy of
daily rainfall predications: CFS (NOAA) &
ECWMF

* Two methodologies: Coefficient of
correlation (R?; high = better — column 1)
and Root Mean Squares Error (RMSE; high
= worse — column 2)

* Applied to months 1 (A) and 3 (B) that
farmer received forecasts (not necessarily
correlated with rain onset periods)

* In general, CFS performs better than
ECWMF

* Longer-term daily rainfall predictions at 3
months (B) are more uncertain than
predications at 1 month (A)

d

y ot

Variety Planting

IFQ022 1-7 June

1FQ022 8-14 June

1FQ022 25-31 May

1F0019 8-14 June

Variety

1F0019 1-7 June

Yield

IF0012 1-7 June

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Planting week

* Example of optimal planting date
recommendation developed for maize
varieties used in the Nigeria Use Case

* Accurate forecasts are critical to make
such recommendations, or derive value
from them (e.g., fertilizer application
timing)

W. A. Atiah, F. Muthoni, E. Bendito, S. Mkuhlani, K.
Tijjani, T. Ibrahim, B. Muhamad, C. Kreye

1F0019 8-14 June ”:00 19

= 1F0021
— |[F0022
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recommendations for 11 counties in Kenya
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CGIAR EXCELLENCE IN AGRONOMY

ADAPT INTENSIFY GROW

Step 1. On-farm standardized trial data

On-farm e . 5 Satellite-based Fertiliser and .. . .
fertiliser trial ?':gvtacljzgl On—sf::\r,v; yelg Weather data vegetation grain price Step 2. Optlleatlon a|g0rlthm for
data P 2 data information . . .. .
indigenous N, P, K explaining yield response

Step 3. ML over iSDA, ISRIC soil data to
X _ | | predict indigenous N, P, K supply
Compute soil Predict soil Estimate nutrient- Calculate fertiliser Step 4. Empirical or predicted nutrient-
S tiilicar fassonse p indigenous ‘ indigenous limited and 4 requirements for L . . .
brid] da& ‘ nutrient supply nutrient supply attainable yield specified objective limited (baseline) and attainable-yield

(ceiling) used; improved using satellite data

Step 5. QUEFTS used to predict yield
response to desired fertilizer

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5

Compile and
process on-farm

DAP (kg/ha) A CAN (kg/ha) _ NPK 17-17-17 (kg/ha) B » CAN (kg/ha)

Maps indicate recommended rates of
(A) DAP (basal) + CAN (topdress) and
(B) NPK + CAN for a 30% increase
over current maize grain yields by
sub-county

*can be optimized for Rol rather than
increase in yield

P. Pypers, M. Chernet, A. Ghosh et al. with KALRO, WB
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INNOVATE - R&D progress highlights

CAPTain - the Climate Adaptation

Prioritization Tool
Purpose designed regional prioritization and
discussion tool to challenge assumptions and
engage audiences in comparing research and

investment priorities.

* Excel Macro based tool; tool in Beta finalization

* Piloted across multiple locations in India, Nepal,
Bangladesh with EiA, TAFSSA and Rupantar projects

* Used in BMGF climate convening 1-2 Feb 2023

The Climate Adaptation Prioritisation Tool (The CAPTain)

Versam 23 - Decomnber 2072

Pl Commmenitins 20t b3 Thei Pupected impacts Wy nderventions are hased on nter e deciun That Lack part ipatory aope sasl or discuavon The CAPTam amma
13 34 OEe 3 PrOCeas Thasgh which sk sholders can callabo stierly Warn Whare. Gacuss and (ol Tivedy priortes et chmatic (halengss and thew 3daptation

Using expert ebiotion, CAPTein apgiirs o Wrwctored apoecoch W'\Mo‘»‘nlmn st ted o ation. This bertgs (ollatuor stively o ior e guodicy ared
10 Clorate -ﬂ-w-’n TR0y Droxens L0 harkp bl 3Lakebuodiiers Logwihes 10 Bacums oo hor Bes b0 8 Wkt w0 way
APTien Modie 11 C o nd
Ovipets ‘ IMadie 2] Prior tnation of hey cimete risks s their reletonabi 10 bey (o and oter Lo m ester prnen.
Moo (Mot ) it petental respanes optone.

W\vvnaw! e POpUARed bedire The wasrd e 200 AN Buring 1he work W, The (emairng mod.ies e Sraed ¢ quaarating @acuion wd conammen. Tl
0 b

Bt 1 v mr Ot Of et amens & 30 6 |47 ger Grout WNnie be AT Tned S0or g The ke al grong will ..-.o.« v of caperierc e wirhn 3 arget

Incation 10 enchis s rcad Gacvsskon. A fac .m..‘n..“,.‘. i cxrden 13 Nt Qude 1he g1 TOugh The 1. whed han Fderierce i the 00l devetnpment and
The CAPTam n 8 collabeon #1i0n Brought together by the Lacebence in Agronamy () 20 et han e (ontriuted by the Covesl Syrtem
AT o Ko SOuth Asid [CVTA BIAGH) frcngs S, The 11 mralon mvng Foced Systemns in HAR) pr o an ard The Ragantar traratorming oo
WAtema on the | astern Cangety Py
The folicrang org e 30 e e Pl Undeer w0, (OO

[ orown, 8. McDonald, A M. of of (2027) The Climate Adagtation Priodtietion Tool (CAFTsin] a4 & WOCkiaking snd priormnstion eaerciee 4o s s chmate sdsptation |
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CGIAR EXCELLENCE IN AGRONOMY

ADAPT INTENSIFY GROW

Run across various target Agro-ecologies

System

Characteristics Climatic Hazards

Climate Adaptation
Needs Options

Climate Adaptation

public / private sector

Climate Adaptation For research, Investment,
Priorities scaling etc.

Informs EiA (et al.)
Climate Programming / Strategy /
Investments

J
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progress highlig 4 EA

CG lAR EXCELLENCE IN AGRONOMY

ADAPT INTENSIFY GROW

Yield at scale R&D projects aim to generate innovative approaches using remote sensing and rapid & low-cost ground truth

data collectionto determineyield at scale. Current three projects include:
- Large-scale yield gap estimation and characterization with multi-source remote sensing data for rainfed wheat in Ethiopia
- Scalability of remote sensing-based models for maize yield estimation across sub-Saharan Africa
- Estimation of rice area and yield, and assessment of limiting factors based on remote sensing and rice growth simulation in Nigeria

2022 output: Maps of rice area and planting month in Kano, Nigeria

Workflow

Ground-truth data collection potential rice area Planting month in wet season

1. Collection of ground-
truth agronomic
information

2. ldentification of seasonal
rice cultivated area and
rice phenology

3. Calibration of crop
simulation model

4. Yield estimation by
remote-sensing & crop
simulation model

5. Identification of rice area
and yield limiting factors

I Buit-up

B Stable Water
B Temporary Water and Flat Bare Soll
Temporary Water and Wetlands
[ Stable Vegetation

[ Average Vegstation

[ Sheubland and Grassland
Temporary Vegetation

B Cropland

[ Bare Soil and Sparse Vegetation
[] Potential Rice
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Yield gap
decomposition

Farmer
segmentation

Gender and youth
responsiveness

Climate adaptation &
mitigation potential

Ex-ante impact
assessment

ork package does

Use Case

Demand partner
(public or private)

Active extension
network

Support partners

Specific solution
(Minimum Viable
Product)

Co-creation process

Turnkey solution for
scaling

ORGANIZE - What the w

& SHs
o E A
Yield stability/
reduced risk

bt

Soil health

Productivity

)l
Resource use
efficiency

CENIREERE
studies

RCT studies

Agronomic Gain KPI

§ __3g
<= E/A
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CGIAR ADAPT INTENSIFY GRO!

Assesssment

Impact assessment
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Agro Ecology,
Nature+, SI-MFS

v" Common themes (M&E)
Framework

v’ cooperation on segmentation
and inclusiveness

v’ Strategy paper on CGIAR 's
response to SI, AE , NPS, et al

Plant Health

v" Crop heath as a common theme

v" Cooperation in pest surveillance
and integrated insect pest, weed
and disease management

Digital Innovation

v" Common analytics infrastructure
and interoperable agronomic
data

v’ Testing and co-development of
tools for data management and
reuse

EiA's collaborations with other Initiatives

Agro Ecology,
Nature+, SI-MFS

Regional Integrated
Initiative

Digital

Innovation MITIGATE +

ClimbeR

ClimbeR

v’ Scaling of climate adaptive
agronomic solution

4 __tg

EXCELLENCE IN AGRONOMY
ADAPT INTENSIFY GROW

Regional Integrated
Initiative
v Respond to agronomy —related
demand in the regions and
v Cooperate on specific topics

through the EiA Regional
programs

HER+

v" Joint activity on making Use
Cases youth-gender-responsive

v Randomized Control Trial on
gender transformation action

MITIGATE +

v" Soil health and GHG emissions
as common themes

v Cooperation in the areas of
simulation modelling
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Thank you!
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