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Micronutrient deficiencies: The hidden hunger

» 40 % of global cultivated land is

zinc deficient g
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» The first cause for malnutrition itrition
is soil deficiency, followed by il degradation
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» Micronutrient deficiencies 2
affect immunity, blindness,
stunted development, anemia,
diarrheal and respiratory
infections.
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Main project outputs

Soilsfor nutrition: WHERE FOOD

* Soils4Nutrition: state of the art [ s
* Demonstration sites
* National policy briefs
* Technical guidelines
* Farmers training

* Global symposium on
Soils4Nutrition

Sustainable soil management for nutritiot
agriculture in Sub-Saharan Africa and South East Asia .o
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Soils for nutrition: state of the art o o
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* Available information & Knowledge gaps
 Status and trends of nutrients needs and efficiency
* Role of soils on nutrient assimilation
* Impacts on misuse and overuse on environmental
pollution and climate change
* Information to disseminate
* Enhance soil health

SOI'SfOl' nutrition?  Enhance nutritional food value
state Ofthe art * Ensure food safety and inocuity
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Effective dissemination of SSM practices

Sustainable Soil Management
technique will improve soil
quality and increase our
overall production....

v Farmers feel valued in their community through the
field trials

Md. Faruk

v’ The field trials are a good opportunity to bridge the gap e
between farmers' needs and government directions

Soils are getting weaker day
by day. With the guidance
and instruction we get from
your institution will surely
help us restoring the soil

health. II

Dilu Mian
Farmer
Chandina, Cumilla




Global Soil Doctors Programme

* Farmer to farmer programme

* Build the capacity of farmers on soils and
sustainable soil management;

* Provides educational material

e Supporting governmental agencies and

Sustainable soil management for nutrition-sensitive
agriculture in Sub-Saharan Africa and South East Asia
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Soil Doctors

organizations working on agricultural extension (G

in the field. =




Global Soil Doctors Programme roadmap

National promoter:

~he Global ol partnership and the Promoter agree o, thei
Mplg,

1 mentati°'!p/a
n
TheGlobal Soil Partnership trains the Promotey 2
e -
reridentifies farmer groups ang e/, . . .
TreProm Ol S The national promoter is key:
s
- Reach the farmers and implement
< ining of the St Doctorby e Promoter sustainable soil management
practices
! - Provide efficient support to farmers,
by the Soil : : .
Trairing of the FarmersyFEsol Boctor updated materials and tools
- Compile national feedback, pictures,
videos
- - Get international visibility

Global Soil Doctors Programme v - Promote experience exchanges

GLOBAL SOIL



Global Soil Doctors Programme

Training module: Soils4Nutrition

How to manage soil nufrientse

Topic Soil 4 Nutrifion
Objective Emphasize the role of soil nutrients and soil structural components for agricultural production, food
security and nutrition. Identify the best soil conditions that optimize plant nutrients uptake
Posters What is soil¢ £ ST 5 8z
How to enhance soil organic mattere 2 5_§. 2 §§.
What is soil ph? 33 Fi
] ¥ = 73
z %
38
E -

Qualitative assessment of soil physical, chemical
and biological propetrties.

Field exercises

adnjanays

|10 30 UDIIRAIISQ

Soil
educational /1 ?
toolkit = e

: Soil pH kit

4. donated by the government of Thailand =

nojoy tamy

sj00}y

Final evaluation of soil condition and
recommendations on SSM practices

Evaluation

Step 1:
Implementation plan

Training content, translations,
agendas, practical exercises,
kits, visibility, guidelines



Global Soil Doctors Programme: Posters
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Global Soil Doctors Programme

Step 2:
Training of 9
trainers

- Voluntary basis,

- Local knowledge,

- Effective dissemination
strategies

- Farmers empowerment
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Global Soil Doctors Programme

Chief Guest delivered his speech Briefing of Session Chair Step 3:

1} T -

e Identification of
) iy o farmers groups

Chandina
Chuadanga sadar
Baliadangi Upazila

The national promoter is
key:

- Institutional recognition
- Local knowledge




Global Soil Doctors Programme

Step 3:
Selection of Soil
Doctors by T,
certified trainers =

Sustainable soil management for nutrition-sensitive
agriculture in Sub-Saharan Africa and South East Asia



Global Soil Doctors Programme

pH determination

S . Soil sampling
Step 4: 5 i ¥ b
Training
of Soil

Doctors



Global Soil Doctors Programme
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Md. Nur Alam
g e . { i =~ Baliadangi,
Rozina Akter Ayesha Akter Md.Tqu Islam Ariful Islam Liton Ireen Akther Md. Faruk Bhuiyan Thakurgaon
Union: Atbarpur Union: Keronkhal Union: Madhaiya Union: Bataghashi Union: Barkarai Union: Gollai Union: Maijkhar

First 15 Soil

Doctors in
the World

Suma Rani Datta Md. Saiijr Rahman Md. Billal Hossan Mohibur Rahman Md. Abdullah

Md. Masum Billah Billal Hossain . . . .
Union: Barkait Union: Barera Jnign: Mahichal Union: Suhilpur Talukder Union: Dollai Nababpur  chuadanga Sadar
Union: Joyag

—
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Global Soil Doctors Programme

Soil Doctor Soil Doctor Soil Doctor Soil Doctor Soil Doctor

Certificate Certificate Certificate Certificate Certificate
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Conclusions of the Soils4Nutrition Project

Soil knowledge and research

e Soils4Nutrition: state of
the art

e Demonstration sites

* Global symposium on
Soils4Nutrition

=) Implementation tools

¥

* National policy briefs

¥

* Technical guidelines

¥

* Soil Doctors programme

Enhance soil health
Enhance nutritional food value
Ensure food safety and inocuity



National Policy briefs

National Policy Brief

Sustainable soil management as keystone of nutrition
sensitive agriculture in Bangladesh

Key messages
In Bangladesh, more than half the population suffers from malnutrition. Severe acute malnutrition affects
450,000 children, while close to 2 million children suffering moderate acute malnutrition.

Nutrient deficiencies are due to the majoritarian consumption of nutrient poor staple crops, grown on
nutrient depleted soils. In particular, deficiencies of zinc and boron are widespread in Bangladesh.

Intensification of agriculture using nutrient-rich high-yielding varieties can lead to the decline of soil
fertility due to mining of nutrients and soil organic matter depletion, thus jeopardizing longer term food
security.

Soil health is important for a long term nutrient supply capacity and must be considered in nutrition
sensitive agriculture,
When grown on he Table 1. Prevalence of Micronutrient and Nutritional Status of Bangladesh (Source: National

of foods in the long. Micronutrient Survey 2011-2012)
and an increased cc

[ Rural \ Urban \ Slum
SSM practices, inclt (%)
of the soil and ensu Subelinical vitamin A deficiency Miaionsl W Rus W Uben MSums
Preschool Children [194 212 [381 e £
The ‘Fertilizer Reco School-age children | 202 221 271 . = 5 53
NPNL women |54 |49 |69 k]
apply balanced mic Zinc deficiency .
well as organic mat Preschool children [486 [295 [517 &
NPNL women |575  [sas | 66.4
Nutritional status of preschool children
Stunting (314 [313 [511
Wasting 211 [129 [ 203 pr ey
Underweight [296  [281 | 474

On the other hand, agrir.u'tural intensification has put a tremendous pressure on arable land, mining soil
nutrients and producing a decrease of soil organic matter, with the consequent decreased soil fertility, as
well as other related degradation processes such as soil erosion, pollution, increased soil salinity,
compaction and pan formation, acidification and deferestation, that impair agricultural yields and
ultimately decrease the crop nutrient content.

In order to maintain soil production, increasing amounts of chemical fertilizers have been required. The
Government has issued a Fertilizer Recommendation Guide (2018) that includes recommendations on the
dose and time of application of fertilizers based on AEZ, and including macro and micronutrients.

Healthy crop soils: the gear for better nutrition in Malawi

The first results of the field trials showed that crops produced under low soil fertility conditions are lowly
productive and that improving soil nutritional status through fertilization has a positive effect in yields
The yield increases are higher in the case of organic additions compared to mineral fertilizers (figure 1).
The calculated land equivalent ratio also supports this observation.

— In addition to yield, the application
of fertilizers to the soil increased

also the amount of macro and

micronutrients in maize, soybean
and amaranths, with a larger effect
] in the case of organic fertilizers,

particularly when applied together
with intercropping compared to

- Mono-Cropping.
) I I I I This indicates that agricultural
D l - - . practices aimed at improving soil

health provide an effective means
of enhancing quantity and quality
® Organic % Mineral of food in terms of its nutritional

Figure 1 value.

The improvements in soil health, however, could not been quantified through these field essays, since the
duration of the trials (1 year) is too short for the detection of trends in slow-changing variables, such as
SOM content. In fact, organic manure and maize-legume intercropping may take more than two-three
seasons to build soil organic matter. These delayed benefits of the technologies applied must be thus
tracked, communicated and considered in policy design, as otherwise the risk of dis-adoption of the
technologies after one or two seasons of use may increase (Jew et al 2020).

The right rate, time, place, and source for micronutrient fertilizers

Faliar application of micronutrients to crops showed

also notable increases in maize, soybean and S S

amaranths yield (figure 1), and in nutrient content in

edible parts of crops (figure 2). I I I | I
HEN . |

The effect was higher in intercropping than in mono-
cropping systems, and when multi micronutrient
dressing was applied compared with single element
foliar contributions. For example, around a 20-25 %
increase yield was obtained with the separate foliar application of Cu and Zn to maize (figure 3), compared
to almost 40% increase when multi micronutrient dressing was applied in the intercropping trial together
with organic soil additions.

Fioirs 3

Recommendations and way forward
The evaluation trials have shown that use of integrated fertility management including intercropping,
organic and mineral fertilizer additions to the soil, and application of foliar multi micronutrient dressings

* Federal Ministry
of Food
and Agriculture
Document d’orientation

La gestion durable des sols comme clé de voiite de
I'agriculture sensible a la nutrition au Burkina Faso

Messages clés :

- Dennées sur la nutrition dans le pays : au Burkina Faso, malgré les importants efforts déployés, I'évolution de
la malnutrition aigué, de I'insuffisance pondérale et de la malnutrition c ique est ée trés fai
décroissante de 2009  2021.

- Productivité des cultures dans le pays : au regard de |'état de dégradation avancée des terres et du niveau
relativement faible des interventions sur les sols, la productivité des cultures reste encore assez faible.

L'Institut de I'Environnement et de Recherches Agricoles (INERA) a répertorié un total non exhaustif de
bonnes pratiques dont certaines pratigues biophysiques et d"autres biologiques (BAMBARA, 2022).

Les pratiques biophysiques Les pratigues biclogiques

1. Digusttes 4. 2ai manusl 4. Reboisement | 7, Compostags

antiérosives en

pierres

2. Demblunes 5. Régenération | 7. Compast +
manuelles Naturelle bioshar
Assistée (RNA) g

3. Demi-lunes
mécanisdes

3. Tapis herbacé

Des sols agricoles sains : le puits d'une meilleure nutrition

Sustainable soil management for nutrition-sensitive
- agriculture in Sub-Saharan Africa and South East Asia S ouAso
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Technical Guidelines on Soils4Nutrition

Contents

IEFOHUCTION. ceetcereecne ettt en e sesessasrnanas SR 3
Soil health, key to combat hidden hunger...........c.co.. JES P 3
TeCHNICAL RECOMMENDATIONS FOR SUSTAINABLE NUTRITION-SENSITIVE AGRICULTURE ............ 8
1 Aim for soil health and monitor SOil ChENEE .......ocvce e cesese s smsress sresensnsnereseresnsnss &
2 Choose adequate SSM PracliCeS ........covruceevesesrassessssesnmsssssssessssssssmssmsssensssnssmsnsssssressase A0
3 Promote crop diverSifICATION ......v.eeeirercsersssssses s srmsesssesssssssassessnssssssssessmsnsssnesssnne 13
B Use fertiliZers WISEIY .........ccocvcormcrcressemsrmrss s ses esemsrassesssemsnnssesnssessmsssssmssmsssensssnesnsnsssseressnss L3
5  Make use of biofortification SITATEEIES ........cccccvecvreveereeersresssreseessrssmsrmssssnsssnsmsnsraseressase 11
& Build grassroots capacities.
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References..

echnical guidelines

Case studies

Key messages and ‘
recommendations |

Federal Ministry
of Food
and Agriculture

1 Aim for soil health and menitor soil change

Key messages:

Soil characteristics have to be assessed before interventions are designed

Soil erganic matter increases soil health through the improvement of its physical, chemical
and biological properties, including a higher capacity for storing nutrients.

An adequate pH ensures that the nutrients present in soils are readily available to crops.
Sail physical and biological characteristics are crucial for avoiding nutrient losses.

It is necessary to monitor soil health in order to ensure an adequate nutrient balance
through fertilization, and to enable the choice of the most suited management practices,

ensure the most ben
Appropriate indicato
biological attributes

internal architecture
information obtainec

The amount of soil o1
soil health. Soils wit
nutrient supplies a
productivity can be r

By being more informad ahout the currant state of the

il wo can nlan for future uce and

Promote crop diversification

Key messages:

Crop diversification can improve soil health and nutrient balance.

An adequate use of diversification strategies, in particular including legumes, can improve
yields while di shes the need of external inputs.

Using crop-diversified systems has proved to increase the nutrient content in crops.

Crop diversification has demonstrated to be a cost-effective management system.

Crop diversification. reflected in the diversitv of diats further enhances the nutritional

Sustainable soil management for nutrition-sensitive
agriculture in Sub-Saharan Africa and South East Asia et

benefit obtainer .
Build grassroots capacities.
Crop dlvwrslf\cfl\ Key messagest
encouraging die Farmers and non-f; rural lation lack knowledge on the links between soil and nutrition.
produce many a| Far to-farmer ion can be a good to formal ion services for building

capacities on soils, SSM, and combating micronutrients deficiencies.

Community based approaches to extension are capable of reaching larger populations.

Adoption of S5M can be widened and disadoption reduced if the benefits of the S4N approach are
conveniently communicated.

Diversifying pro
biological cycles
increases nutrie
environmental f;

One of the barriers consistently observed for a wide adoption of the NSA approach is the lack or scarcity
of grassroots knowledge on the links between soil health and nutrition. Although farmers are normally
aware that soils are important for obtaining abundant crops and use fertilizers for improving yields, the
effects of soil management on the nutritional value of foods are not that obvious, and soil health generally
is not understood as a desirable outcome of agricultural management.

The facilitation of training to farmers” and building capacities among the rural population in these subjects
is of paramount importance, and gavernments must strengthen the knowledge and capacities of their
extension services to that end. |
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