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Soils and human health

f,;‘ Thereis a link between unhealthy
sat soils and unhealthy people

PA Sanchez, MS Swaminathan. 2005.
The Lancet 365: 44244

The Poverty Trap:
= Poor soils result in low yields and low household capital.
= Low household capital prevents investments in soil nutrients, which is a primary

constraint on soil productivity.
CB Barrett, LEM Bevis. 2015. Nature Geoscience 8: 907-912.



Cereal yields across subcontinents

Cereal yields 2005 2014
(tons/ha) (tons/ha)
SS Africa 1 1.6
Latin America 3 4.5
South & Southeast Asia 3 4.5
China 5 6.5

N. America, Europe, Japan 10 10+




Fertilizer use as a prerequisite to economic development

Fertilizer consumption per hectare vs. GDP per capita, 2014

Average fertilizer consumption, measured in Kilograms per hectare of arable land versus gross domestic product
(GDP) per capita, measured in 2011 international-$.
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Fertilizer use (kg NPK/ha)

The situation has gotten better over the last decade
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A close look to addressing the “Yield gap”
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of o ﬁfam’ﬁwm:h Afrr'mnfl viculture
1. Fertilizers are a must o

Effect of N+P fertilizers in 5 MVP sites (4-year averages)

B Control ® N+P Fertilized

Maize yield (t/ha)

Sauri, Kenya Bonsaaso, Mwandama, Pampaida, Mbola, Tanzania
(80,25) Ghana (45,8) Malawi (86,11) Nigeria (129,26) (80,25)

Source: Nziguheba et al, 2010
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2. Incorporating
legumes: organic
nitrogen
factories

Captures 80-150 kg N/ha T Y.\ / , -« ~Innovativermaize-’

B.anana busﬁ : ATephrosa - ;. soybean
Worth $70-130 _y mtercrdp‘ |mproveg ‘ ~ mtercropp

Recycles K, micronutrients

Adds organic carbon
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3. Inoculants: effect on P fertilizer utilization by .
soybean in Nigeria
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5. CA and organic inputs et e
(after 4 seasons in Eastern Kenya)
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Maize yield (t/ha)
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Source: Kihara et al, 2011
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6. Integrated Soil Fertility Management

. Appropriately assess soil
nutrient supply

. Assess all available
indigenous nutrient sources

. Assess plant demand

. Predict fertilizer use efficiency

1. Diagnose nutrient deficiencies

2. Supply in plant available forms

2. Suit soil properties

3. Recognize synergisms among
elements

4. Blend compatibility

. Recognize root-soil dynamics

. Manage spatial variability

. Fit needs of tillage system

. Limit potential off-field
transport

. Assess timing of crop uptake

. Assess dynamics of soil nutrient
supply

. Recognize timing of weather
factors

. Evaluate logistics of operations
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Resources

o
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Household characteristics and climbing bean
yields in NW Rwanda
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Not all households can adopt complete packages but partial =~
uptake is also impact (in most cases)

Large-scale commercial farms

D
i 0

& Small & medium-size commercial farms

Emerging small & medium-sized
commercial farms

Subsistence farming

30-50%

Landless
farmers

Source: DFID, 2015
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Decision making
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Farmers’ attitude towards farming i i

Segment Proportions Description

B eHas very positive attitude towards
Taaz‘:?'_a 2‘5(1,/:% farming but feels he/she requires the
= assistance of others

Tanizatis = AN *Seeks information and networks with
Mali = 13% others; very independent and truly
enjoys farming

N *Generally savvy information user; but
Tanzania = 8% not very engaged or experienced in

Mali = 5% farming; no excitement from farming
o e Looking to make the best out of
Tanzania = 18% farming & improve, but if a better
Mali = 3% alternative came up, would easily sto
YT , -
—— e Love the farming ethos, but is very
Ta':::l'i": ;802/:’% low on information focus and doesn’t

look for change

- *Doesn’'t enjoy farming, sees no hope
Ta':‘za:_"f ;5{:’% in farming; doesn't want his/her
—= children to follow him/her

NS, 2012
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Farmers’ attitude towards farming can
vary substantially

The segments of Tanzania can be mapped by

their ability and willingness to adopt

WA

ﬁvru,s’,‘ﬂg» e r}f;f A Ilﬁ'.r'mpf Aar)"el{,'.',!{.‘”rp'

Independents are a small
group and may therefore
be a lower priority

/% .

3

-

&
Willingness

Traditionalists and
Trapped are the are the
least likely to adopt

TNS, 2012

Competent Optimists
and Frustrated Escapists
are the most likely to
adopt

Example sequencing: Competent Optimists could
be targeted first, as they may influence the
Frustrated Escapists, Independents, Trapped,

and Traditionalists
[Further research is required to determine the
most efficient path to mass adoption]
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The inverse relationship between profitability """
and adoption rate (the unholy cross)

ISFM Fertilizer Organic inputs Nothing
B Adoption rate (%) ™ Profit (USS/ha/year)
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Sustainable Intensification
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Sustainable Intensification o= —

Has a number of dimensions:

(i) Production of more food, feed,
fuel and/or fiber per unit of land, labor,
and/or capital used

(it) Conservation and harnessing of
ecosystem services, including those
delivered by healthy soils and
biodiversity

(ii) Resilience to shocks and
stresses, including climate change

1) PRODUCTIVITY
* Crop yields
* Animal production
* Variability of production

2) ECONOMIC

5) SOCIAL
|

* Equity/Gender
* Social cohesion
« (Collective action

4) HUMAN
* Nutrition
* Food security
* Health

* Profitability
* Variability of

profits

« Labor

requirement

3) ENVIRONMENTAL

* Biodiversity
* Water quality
» Soil quality
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Pathways towards sustainable intensification

High

Productivity

E]
status

Low

Low Soil health status High



UNIVERSITY of
UF[FLORIDA Pathways towards sustainable intensification “_T__J—A

ﬁ’:—m.sﬁ» e r}ﬁf A ‘.G'.r'mrr Aﬂm};mf?urf'

High

>

=

=

b

&)

1

§e.

8

o [Unless incentive
| #§  schemes (e.g. payment

= |@I RTINS for environmental

el | status i services)]

Low Soil health status High



UF[FLORTOA While we intensify, where do we apply what? “TA

Transforming African Agriculiure

Soil nutrient limits - PIPS Malawi, all branches (2016)
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UFFLORIDA  Added benefit: Increasing yields in Africa \\TA
can |mprove water use efficiency

v-"f\'

1 ton/ha “" = ¥===  3tons/ha
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Transforming African Agricullure
! gl :

Fixing it together
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Reaching 3 to 5 ton/ha

—> Sub-Saharan Africa can move from 1 to 3 t/ha by increasing access to improved seeds and fertilizers
—> Going from 3 to 5 t/ha will require interventions across the agricultural value chain; changes to

production, processing and markets
—> Achieving 10 t/ha is agronomically possible, but may require new technologies and beyond the scope of

short-term interventions
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Make inputs available and affordable: The ‘Coca-Cola’ paradox

$ 200-500 /ton urea world market 2011 $ 1.5-2 in Europe
$ 900-1,400 /ton urea in DR Congo $0.5in DR Congo

......
........
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The overall picture: What it takes

Inputs and Processing Marketing and

Finance and Storage Institutions

Technology
Policies

Agronomy

At scale




