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N2Africa - www.N2Africa.org

Sustainable Intensification of Grain Legumes with

Smallholders in Africa through Nitrogen Fixation:
Highlights from the N2Africa project

by Endalkachew Wolde-meskel, country coordinator N2Africa project, ILRI-Addis, Ethiopia

N=N = NH,*

Putting nitrogen fixation to work for smallholder farmers in Africa


http://www.n2africa.org/
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- The project

- Biodiversity of rhizobia (genetic and symbiotic
diversity): the case of Ethiopia

- BNF technology benefiting smallholder in Africa

- PPP for scaling out of the technology
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Mr. Mulatu, Ethiopia:
Even under the current
drought, the inoculated
CB podded better

Putting nitrogen fixation to work for smallholder farmers in Africa



Smallholders demand for access to input, & market link

Are you coming also
this year to establish
demo plots? We are
convinced that the tech.
works— please bring the
inoculants so we grow
more for market

Putting nitrogen fixation to work for smallholder farmers in Africa



The underlying problem - poor soil fertility




Potential solutions - Nitrogen fixing legumes

Legume tree
fallows

Grain legumes

“But what can we use these crops for?
N.B. Soil fertility improvement is a secondary goal — farmers have consistently
rejected green manures, cover crops and fertilizer trees

Legume forages
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N2Africa - www.N2Africa.org

Led by Wageningen University; with [ITA,
ILRI, AGRA and many national partners

Implemented in 11 countries — Ghana,
Nigeria, Ethiopia, Tanzania, Uganda (Core
countries) and DRC, Kenya, Malawi,
Mozambique, Rwanda, Zimbabwe (Tier 1
countries)

15t Phase 2009-2013 — Proof of concept
(US$22M)

2"d Phase 2014-2018 — Scaling through
partnerships; institutionalisation (US$30M)

Putting nitrogen fixation to work for smallholder farmers in Africa


http://www.n2africa.org/

N2Africa — target legumes

Target Legume Crops

ISPVl Cowpea, Groundnut,
Soybean

Cowpea, Groundnut,
East and Soybean, Common Bean
Central Chickpea & Faba bean
(in Eth.)

ST T T Bl Cowpea, Groundnut,

Africa Soybean, Common Bean

Putting nitrogen fixation to work for smallholder farmers in Africa



How to increase the inputs from N,-fixation

Increase the area of land cropped with legumes
(targeting of technologies)

Increase legume productivity — agronomy and P
fertilizer

Select better legume varieties
Select better rhizobial strains and inoculate

Link to markets and create new enterprises to
Increase demand for legumes

Putting nitrogen fixation to work for smallholder farmers in Africa



N2Africa is a development to research project

« Delivery and dissemination
are the core

Monitoring & evaluation
provides the learning

Research analyses
and feeds back

Registered inocu. in TZ Registered, Registered,
inoc., Nigeria___inoc._ in Eth.

Putting nitrogen fixation to work for smallholder farmers in Africa



Genotype x Environment x Management

(G, x Gp) x Ex M

Where:

G, = legume genotype

Gr = rhizobial strain

E = environment
- climate (temperature x rainfall x daylength etc) - to
encompass length of growing season etc
- soils (nutrient limitations, acidity and toxicities)

M = management
- agronomy — inoculation, seeding rates, plant density (row
spacing etc), weeding,
- (Diseases and pests are also a function of G x E x M....)

Putting nitrogen fixation to work for smallholder farmers in Africa



Collection: covering diverse agro-
ecological locations (Alt., T°, RF, pH..)

15°N

9°N

¢ Ad.dlS Ababa Alemaya

6°N

/—\/ Sampling Route

Increasing size of bio-bank
- Ethiopia
Kenya

Ghana
Nigeria
Zimbabwe

Putting nitrogen fixation to work for smallholder farmers in Africa
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Genomic diversity of Ethiopian rhizobia (AFLP dendrogram)
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New Mesorhizonium sp. M. hawassense, shonense, abyssinica

|JSEM (2013), 63, 1746-1753
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Mesorhizobium- Chickpea Strains (Can J Microbiol. 2017 63(8):690-707)

q a 16STRNA b. Concatenated genes
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Rhizobium - (lentil isolates), SAM 40 (2017) 22-33

" 16S rRNA
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Bradyrhizobium - Cowpea, Groundnut isolates, SAM 40 (2017) 205-214 =

a. 16S rRNA
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Il. Diversity in Symbiotic Performances

Screening rhizobia for symbiotic effectiveness and PGP effect, (which strain?)

Symbiotic effectiveness

- In glasshouses

- Under field condition

-V by S by L, MUIti'Iocation b work for smallholder farmers in Africa



Symbiotic effectiveness (glasshouses)

Putting nitrogen fixation to work for smallholder farmers in Africa
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A search for more effective strains (S x V x L)

Overall performances of candidate elite strains, P. vulgaris (GY is an
average of the three varieties at different Location)
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Competition against established rhizobia in soill

Strains isolated from beans in Kenya were marked with a plasmid-borne celB gene
and co-inoculated with CIAT 899 marked with gusA (blue)

George Mwenda, Murdoch University

Putting nitrogen fixation to work for smallholder farmers in Africa



Competition with rhizobia established in soil

M CIAT@B99R ™ SoilEtrainfk

100%0-

90%0-

80%0

70%01

60%0-

50%0-

40%0-

Nodule@®ccupancyd %)

30%0-

20%01-

10%01

0%

CIATBI9WSTIATEBI9R CIATBI9AWSINAKRS87E CIATBI9ASINAKR10E CIATEBI9ASENAKE 200!

Nodule occupancies following sowing of inoculated bean (10 cells of CIAT 899 per
seed) into soils with 10° cells per g of soil of CIAT 899, NAK 287, NAK 210 or NAK 120

Mwenda, Terpolilli, Howieson and O'Hara Murdoch University, WA



Targeting of technology

Which strain? What works where? Why? for whom?

Crop targeted inoculants identified & ready

Targeting

Country

Registered inocu. in TZ Registered, .
inoc.. in Eth. Reglon

!

Farming System

!

Farm (household)

!

Field

Improved varieties available

Putting nitrogen fixation to work to\"¢ Wiarmers in Africa



A ‘demonstration’ trial or farmer try-out

20m
<€ >
A
Soybean, Soybean,
no inputs +P
20 m
Soybean, Soybean,
+ inoculation +P
+ inoculation
 Z
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| +P Increased average grain yield of N2Africa target legumes

Mean legume yields obtained on N2Africa’s demonstration trials compared to national
average legume yields of three years (Ethiopian Central Statistical Agency 2014-2016
reports).

Putting nitrogen fixation to work for smallholder farmers in Africa



Effect of Inoculation and/or Inoculant on
common bean, Ethiopia, 2015
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Chickpea grain Yield with | and/or P (kg ha™)

On farm grain yield of chickpea with Inoculation and/or

P-fertilizer in Ethiopia, 2014 - 2016
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Effect of Inoculant and/or P-fertilizer on soybean
grain yield (t ha') in Nigeria, 2011 and 2012
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Putting nitrogen fixation to wRdsrinerepbhq201 6y Fiefe iCAIpsResearch, 186, 133-145.



Cumulative probability of increase (t ha™') in soybean grain
yield compared with control, Nigeria, 2011 and 2012

— | 30% increase of 0.5 t/ha with P or | alone

----------------- - = >70% increase of 0.5 t/ha with P+l

:|— Why is it not working? — needs research

Ronner et al. (2016) Field Crops Research, 186, 133-145.
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On farm chickpea yield increase with I+P evident for
most of the smallholder farmers, Ethiopia 2012 - 2015

Putting nitrogen fixation to work for smallholder farmers in Africa
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Non-responsive soils

Putting nitrogen fixation t.



Pot experiments - Nigeria

Samson Foli

Putting nitrogen fixation to work for smallholder farmers in Africa



Inoculation and P application on Soybean, Gofa, Ethiopia

Putting nitrogen fixation to work for smallholder farmers in Africa
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Cumulative probability of economic return to use of inputs in
soybean (US$ ha) in Nigeria, 2011 and 2012

Inoculation makes P economic!!

Ronner et al. (2016) Field Crops Research, 186, 133-145.

Putting nitrogen fixation to work for smallholder farmers in Africa



Inoculation enhances the nutritional quality in
lequmes residue

Putting nitrogen fixation to work for smallholder farmers in Africa
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Partnerships: A model for sustainability and
institutionalization

The four project pillars

Stakeholders’ capacity Input demand Delivery of proven Bulking and pulling
development on improved information and legume technologies, marketable surplus,
legume technologies, delivery (Seed, organizing technology strengthening collective
agribusiness, gender inoculant, fertilizer, promotional and marketing, linking with lead
mainstreaming, legume agronomic and dissemination firms and stimulate home
value addition and business support campaigns consumption as an
nutrition services) alternative
c
5 2
B ©
‘5 =
o g
= 2
® =)
o
©
o
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The PPP — for largescale dissemination of the technology

Inputs
Inoculant
Chemical Fertilizer
Improved Seeds
Agro chemicals

~ o

e nucleus farm, Balegreen Spice
and Grain Development, pioneered

n
® Mechanizing chickpea farming and
breaking prolonged cereal mono-
Smallholders (producel cropping

® Out-grower arrangement with
23,000 smallholder farmers to grow
Kabuli chickpea

¢ Stimulated legume technology

scale up through

® Strengthened seed system
development

® Serve as last mile delivery for
inoculants from MBI

® Grain bulking and delivery to
ACQOS for the Monino Kabuli
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Partnerships - components covered

® In total 81 signed partnerships
with public & private partners

® Dissemination forms major
component of partnerships

® Capacity building, output markets
and input supply integral in most
partnerships
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For updates TS
www.N2Africa.org

 |Lots of video resource materials

« N2Africa Podcaster - Monthly Newsletter I1
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http://www.ciat.cgiar.org/ourprograms/TropicalSoil/Pages/TropicalSoil.aspx
http://www.isar.rw/

THANK YOU
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