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Without an increase in agricultural productivity /sustainable

intensification/ SSA will struggle to feed its people
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https://www.mckinsey.com/industries/agriculture/our-insights/winning-in-africas-agricultural-market
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Distribution of three important soil fertility parameter (SOC,
total N, and extractable phosphorous) in Africa
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Data source: iSDA soil: Open Soil Data for Africa. Hengl, T, MacMillan, R.A., (2019)
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Crop productivity is strongly linked to

Nitrogen use and efficiency
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Analysis by Jodo Vasco Silva, based on FAOSTAT.

Figure 1. Past intensification and area expansion trajectories of staple cereal production
across different regions of the world: (a) cereal yields by percentage of cereal area
harvested (Giller et al., 2021); (b) N use per hectare per percentage of cereal area
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Soil organic matter dictates nutrient use efficiency (N)
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Fig 18: Non-linear model fitting of maize grain yield
response to added nitrogen fertilizer under soils of

different SOC ranges in a Ferrosol in Uganda (from: /fg‘% AGRA
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ncreased fertilizer use 1n selected countries, and increasing fertilizer cost

Except in Ethiopia, Malawi, and Nigeria, the proportion of households using chemical fertilizers is too
low to maintain or restore soil nutrients removed by plants in the other ten countries (WB, 2015)

Thousand tonnes of product - .
| Fertilizer prices
I West Africa
1500 USSim
I st Afc = DAP = Urea — MOP
1200
800
900
600
600 400
20 o
300
2016 07 2018 2019 220 201 22 22
' 1 T

Note: DAP = diammonium phosphate. MOP = muriate of potash. mt = mefric ton. Last observation is December 2022,

Fthiopia Mali  Kenya Nigeria Ghana Tanzania Cdte Burkina Senegal Uganda Rwanda Burundi

0 Source: Bloomberg; World Bank. « Embed this chart » Download image
dvoire Faso



Idt ha -1

in yie

Gra

ield t ha -1

Gra

in yie

12000

10000

8000

6000

4000

2000

8000

6000

4000

N
o
o
o

a) Lemo

A
Axt
Aahadd ‘Am. & . [Footslope
1 A « 2 elds
L 4 A

A

illslope
Fields
S 11T R N46P23 N92P46 N138P69
o b)Worreilu
NOPO N46P23 N92P46 N138P64 o
] N S & 4 “
% 3 Footslope
i all ields
YR A
. SRV TRy NG
?-:'AE/%' : ﬁ*g. o
'K | g o Eofy|om Ok
H% '\3.,' TORR X r\g \
R . A Hillslope
] & [P O% J Fields
o~ (2 *
O v arn! o o . N ’
BB oA o} \
XYY @ R :_-:\ ‘
PSS Y

?

ad

Endamohoni District

« Low soil nutrient content
« Undulated and prone to erosion
« Shallow soils - sandylgravelly
« Crops cry fast during dry spells

15-30
slope

Low - Very low

2.5-1.5 t/ha
Fertilizer requirement
Urea 75 kgma
NPS 60 kg/ha

Kel =

 Often low yield even in good seasons

« Moderately fertile
« Moderately deep

« Well drained

« Moderate to strong acidity

Site-specific Nutrient Recommendation for Wheat-based Farming

« Yield responsive to improved

management

5-15
slope

« Fertile and deep
« Clay or loam

« Higher water-holding capacity

« Higher organic and nutrient content
* Crops remain green during dry spells

<5
‘slupe
-. 2
area
Medium - Low High - Medium
4.5 -25 t/ha 8.0 -4.5 t/ha
150 kg/ha 250 kg/ha
120 kg/ma 180 kg/ha
35 kg/ha 65 kg/ha

For poorly managed hillslopes with <1.5 tha yield: No mineral fertilizer, apply organic amendments only.
* Use of agranomic packages - appropriate variety, timedy planting, weed management and water saving practices.

Lemo District

Site-specific Nutrient Recommendation for Wheat-based Farming

 Low soil nutrient content

+ + Undulated and prone to erosion
15-30 b

slope

« Shallow soils — sandy/gravelly
« Crops dry fast during dry spells

* Moderately fertile

* Moderately deep

* Well drained

* Moderate to strong acidity

 Fertile and deep

* Clay or loam

* Higher water-holding capacity

* Higher organic and nutrient content

« Often low yield even in good seasons

« Yield responsive to improved management

« Crops remain green during dry spells

Response Low - Very low Medium - Low

to fertilizer

Expected yield 25-1.5 tha 4.0-25ha
Fertilizer requirement

Urea 75 kg/ha 75 kg/ha

NPS 60 kg/ha 60 kg/ha

Kel 35 kg/ha 65 kg/ha

For poorly managed hillslopes with <1.5 /ha yield: No mineral fertilizer, apply organic amendments only.

* Use of agronomic packages — appropriate variety, timely planting, weed management and water saving practices.

<5
slope

High - Medium

6.5 - 4.0 t/ha

125 kg/ha
180 kg/ha
65 kg/ha

Crop response to fertilizer application
increases from hills to flat, valley bottoms



Foot slopes

Crop yield response to fertilizer application in differing
landscapes in Tigray, Amhara, Southern Regions of
Ethiopia



Microdoseing, a scalable ISFM technology

m With fertilizer Hm Without Fertilizer

Microdosing : Applying a small amount of fertilizer >
(usually less that 15 kg/ha) in the planting pots =
Substantially increase production and save costs s°

<2
With the use of micro-dose technology, sorghum 11
yield increased between 10 to 36%. 0
Marginal rate of return for microdosing showed &5 (&.-,\c*?e' = & 0@&“
that for each dollar invested the farmer would get 2 ~ G
Sin returnin a good year and 1 S in a bad year. Country

Figure: Effect of fertilizer use on maize grain yield across different countries |
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How do
we take it
to scale in
drought-

prone
farming?

What are the models
in drylands (barley-
based, sorghum-based,
millet-based, agro-
pastoral, early
maturing maize..)..

sandy soils,

low nutrient use
efficiency,

short growing season

Alkaline / sodic soils

* What are the soil
health solutions?

* Enhancing soil
carbon

» Nitrogen and

Phosphorus limiting
» Targeted fertilizer

application

* Increasing nutrient

use efficiency,
* lrrigation,

alternative water

source

* Drought resistant

crops
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How do
we take it

to scale in
high

potential
areas?

What are the soil
health solutions?

* Enhancing soil

What are the models in
high rainfall, high
potential areas (Maize-
based, Wheat-based, Root

and Tubers; Agroforestry carbon
systems..).  Phosphorus, K, Ca
limiting
Land degradation/ * Tarl?get?d fertilizer
erosion apptication

* Increasing nutrient
use efficiency,

» Cover crops,

Moisture non-limiting
Phosphorus fixation
Low N use efficiency,

intercropping
Long growing season « Lime access and
Acidic soils (43% application

affected)
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Investment
needs in soil
health and

fertilizer
systems

R | |\

v'Access to diversified sources of fertilizers by expanding the
Africa Fertilizer Financing Mechanism to improve production,
procurement and distribution of organic and inorganic fertilizers

vInvestment on Lime: Soil acidity dictates input use efficiency:
production, distribution and reach

v'Biofertilizers: inoculant centers, urban waste to farming

v'Landscape restoration and regreening: strongly linked to soil
health

v'Increased access to rural, renewable energy: Save biomass for
CC adaptation and soil health restoration

v'Strengthening last mile delivery systems: farmer to extension
ratio; VBAs; Agrodealership to reduce distance to market

v'Build national capacity for locally relevant fertilizer and soil
health technologies

v'Policy : fertilizer subsidies , regional regulatory framework
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