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1. Statement of the problem

* 799,380 km?
e ~27,284,701 inhabitants (at Dec 2014).

* Poverty is concentrated in rural areas
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http://es.wikipedia.org/wiki/Kil%C3%B3metro_cuadrado
http://es.wikipedia.org/wiki/2008

1. Statement of the problem

dThe itinerant agriculture system, without the use of inputs such as irrigation and
fertilizers in Mozambique (Benson et al., 2012; Cungura et al., 2013) led to a very
low productivity of food security crops;



1. Statement of the problem

JAgriculture challenges
JLow use of fertilizers
JLack of input markets
dLack of farmers knowledge #

JHigher price of fertilizers
and other inputs

Limited access to extension
services




1. Statement of the problem

* Fertilizer rate per ha ~ 3kg/ha for food
crops (corn, beans etc.)(Benson et al.,
2012);

* Almost all imported fertilizer are used
for tobbaco and sugar cane (Benson et
al., 2012; IFDC, 2011 );

* Absence of fertilizer law and only is
the fertilizer regulation (being
updated)

ETG-ADUBOS

Fertilizers Price List

Product name Composition
N P K ZN NPK S Cu
Urea
Npk 23:21:0 +4S 23.00 |21.00 |0.00 4.00
Map 11.0 22.0 0.00 0.8% | 33.00%

Npk 12:24:12

. (39)+0.5%Zn

39.00%

1.1.1
1.1.1. (38) + 2.0%Zn

KYNOPLUS UREA

12.5

46.0

12.5

0.0

12.5

0.0

2.0%

0.0%

37.50%

46.00%

KYNOPOP

14.3

8.7

4.2

2.4%

27.20%

MILEIE OEMFF (Maize Foliar fert

VIGGIE OEMFF START

VIGGIE OEMFF FRUIT

VIGGIE OEMFF GRO

CALCIUM NITRATE WS 15.5 15.50%
POTASSIUM CHLORIDE FINES 50.0 50.00%
CALCIBOR 50KG 15.4 15.40%
CALCIBOR 1200KG 15.4 15.40%
GREENGOLD 30 30.0 30.00%
NPK 14 28 14 56%




1. Statement of the problem

dSoil fertility restoration must be the starting point to reverse both the current
trend of pressure on land and soil degradation (Bekunda et al., 2002; Van

Straaten, 2006; Van Raij, 2011) et Vo
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N, P and K inputs are required for optimum plant growth in these soils

JOrganic amendments are alternative to optimize the fertilizer use



1. Statement of the problem

Focus on mineral fertilizer

Share of Nitrogen, Phosphate, and Potash «.(.
Consumption in Selected Regions @o1s) i
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Share of Global Consumption Source : FAQ, Gro Intelligence

. Nitrogen . Phosphate . Potash www.gro-intelligence.com



1. Statement of the problem

Focus on mineral fertilizer/Adding nutrients: The ‘Green Revolution’

* A success in Asia and Latin America
e External input use (mineral fertilizers & lime)
* Improved varieties
* |rrigation

* A disappointment in sub-Saharan Africa

e Fertilizer is ‘too costly’

* Fertilizer use is uneconomic in poorly responsive
environments

* Fertilizer recommendations were not tailored to
farmer’s specific circumstances
* Heterogeneous soil fertility
* The farmer’s social and economic situation and goals




1. Statement of the problem

Implication on food security

 Mozambique has been suffering from food insecurity and chronic poverty

v “The first strategic objective defined under this priority is to increase the
productivity of staple crops in order to increase food security and access to
markets by farmers through access of improved inputs and technologies by

smallholder farmers”

* Recent data from on station and on farm trials along the Beira Corridor in
Central Mozambique, show maize and legume yields between 1.2 and
0.45 ton/ha, respectively (IIAM-AGRA-Beira corridor baseline report,
2009; Soil Fertility Consortium for southern Africa baseline study report,

2009 and IIAM-AGRA-Tete baseline project, 2012).



2. Strategy to solve the problem

Secondary Maoronutrients & Micronutrients effect on yield
*405% wield increas e over NPK

*Extra 1200 kg/ha (equivalent to addition USSSS52 par

There is now strong evidence that addition of blended {ha/season

* 3 t/haincease from control — more than double in net inoome

fertilizers in most soils leads to remarkable improvement incresss

. . . * For rice in Rwanda-40% vield increase (1.7 t/ha, added value of
in maize yields; USE60,/ha)
* 2% increase inTeff in Ethiopia

Thus, fertilizers that contain macro-nutrients (N, P and K), ource AGRA goranase

secondary nutrients (sulphur (S), calcium (Ca), and
magnesium (Mg)), and several important micro-nutrients
(zinc (Zn), iron (Fe), molybdenum (Mo)) are now

4000 -

1000 4

required; . 3000 1

Moreover, application of lime and secondary 2 @

macronutrients and have also resulted in increased E 2000 - g

yields, even though the responses have shown variability g b

across different sites (Kihara et al, 2016); = s
£
z

This shows a need to develop site-specific fertilizer blends
based on soil analysis to get the expected benefits.

NPK+ Mg+S

Control
PK (-N)
NK (-P)
NP (-K)




2. Strategy to solve the problem

‘yAGRA  TIIAM
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6 institutions that will be working in coordination
to address the fertilizer problem: 1AM, UEM,
YARA/Greenbelt, Mozambique Fertilizer
Company (MFC) and DINAS;

Increasing the availability of improved fertilizers
through soil sampling, analysis, mapping,
formulation and production of new and
appropriate blended fertilizers for maize and
soybean;

Validation of the new fertilizer blends

Improving the availability of quality fertilizer
to smallholder farmers by activating the
functioning of the Mozambique Fertilizer
Quality Control System

eSynthesising
information on
soil, plant and
fertilizer data

Leader:
IIAM

Other
contributors
: UEM

g X

Leader: IIAM;

Other
contributors:
UEM;

eTargeted
soil
sampling,
analysis and
mapping to
identify
limiting
nutrients

.

YARA

eDevelopment
of formulas
and
subsequent
production
and testing of
fertilizer
blends for
use in trials
and demos,
including
nutrient
omission
trials

Leaders: UEM
and IIAM

Other
contributors:
YARA/GB and

MFC

/
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e FA VIO FERTILIZER

Leader: IAM
Others: UEM,
, YARA/GB and MFC

e Validation of
new fertilizer
blends against
existing ones

eLaboratory

analysis and
registration of
new fertilizer
blends (including
revision and
update of fertilizer
regulation for
easy registration
and
commercialization
of new blends)

Leader:
DINAS

Others: UEM




3. Preliminary results

Mozambique soil map unit
1:250000
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?usaka
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Malaivi

Zambezia

Padrio de distribuigao do pH nas 4reas de intervengéo

Legenda
[ Avea de estudo

pH
- Neutro: 7.2

Moderadamente acido: 5.4

15

15

om

Exchangeable Bases (meg/1 Add i A Testure
SamplelD|  ProflaID  [Depth (Cur) u-::' 2q) |oc:/; 724 = s i, CEE Sand Silt Cla Tn:u" ’:"'
- av/em 5 Na I K I C I Mg | cmoUkg | cmoUkg | cmolkg | emolkg = % _/.’ (mg/kg)
caBo 42 M) | s-1s [ sus 340 036 016 0.26 240 1.20 08 [ <01 as [ s 8 [LownySmd 142
CABO462M@) | 20-30 | si2 210 028 017 012 260 140 07 07 <01 s [ 6 9 |LownySd 126
CABO462M () | S5-65 | 501 320 | <o, | ox 009 280 1.20 09 09 <01 ss D 9 13 [Sandy Loan] 6.1
CABO462M(5) | 75-100 | 535 29.0 0.28 0.19 009 3.00 1.00 07 07 <01 51 s s 11 [Sandy Loan] 0.8
CABO462M () | 3545 | 605 900 050 017 016 260 160 06 06 <01 49 0 s 10 |Loumy Sind 22,1
CABOG2B(5) | 80-95 | 792 280 360 018 073 9.50 300 | <01 | <o1 | <ox 134 7 12 17 [Sandy Loan] 192
CABO 642 B (6) | 105-120 | 808 22 262 0.16 073 40 | 380 | <o1 | <o1 | <o1 157 o [} 19 [Sandy Loan| 219
CABO 642 B(7) | 130-145 | 7.9 277 104 018 034 e | 480 | <o1 | <o1 | <o1 165 65 15 20 [Swdy Loam| 326
CABO326B () | 70-90 | 651 570 128 0.25 0.13 540 260 06 06 <ol [ 7 12 14 [Sady Loan] 124
CAOOO G5B () | 0-10 | 824 261 040 0.80 018 1180 | s | <o1 | <o1 | <o1 163 s 18 24 pdyClayLo| 85
CAOOO 6B () | 20-25 | 871 565 067 314 0.09 140 | se0 | <o1 | <o1 | <o1 198 4 25 30 pdy Clay Lo| 90
CAOOO 6SB(3) | 45-85 | s& a0 1.40 0.3 009 380 1.40 12 12 <01 8 6 s 18 [Sandy Lown| 103
CAOOO 65 B () | 70-85 | 638 330 0.8 0.16 038 280 1.40 05 05 <ol 53 65 16 19 [Swndy Lown| 112
CAOOO 65 B (5) | 100-125 | 570 290 178 015 012 240 1.00 06 06 <01 [ 7 9 12 [Sandy Lown] 94
CAOOO 65 B (6) | 130145 | 552 230 143 014 007 220 0.80 08 o8 <01 a1 [ s 10 [Swndy Lown] 8.6
CAOOTTB (1) | 0-5 55 20 029 014 0.05 140 0.60 05 0s <ol 28 ¥ s 3 |LownySwd 32
CAOOITTB@) | 10-20 | 598 6.0 134 015 0.20 3.40 0.80 08 [ <01 5s [ 6 9 |LounySad 97
CAOOITTB() | 30-45 | 615 380 0.60 0.3 0.07 3.00 1.20 07 07 <01 54 [ s 11 [Swdy Lown] 32
CAOO 439 B (5) | 30-100 | 501 200 076 070 01s 600 420 21 21 <01 132 “ ) 28 |dy Clay Lo|__ 49
CAQO4MB () | 0-10 | 675 2.0 08 01s 023 320 1.20 02 02 <01 st 70 13 17 [Swndy Loan] 49
CAQU4MB @) | 15-30 | 693 300 171 016 016 220 160 [ o1 <01 a2 w 14 17 [Sandy Loan] 44
CAQU 4B () | 40-50 | 663 380 0.67 015 016 240 1.40 02 02 <ol a4 7 12 15 [Sandy Lown| 117
cannaenm | o | ons ) o T o Y7 am | <ar T <av T <av . « > 3 bwemid s

16
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P (mg/kg)
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- Baixo : <20

Padréo de distribuigéo do pH em Angonia,Tsangano e Moatize
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Legenda
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pH
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84 646 7958
Yara 5-6t Maize programs colinmaxacrop@gmailcom  Maxs-A-Crop
Soil Low Optimum High Preplant 4th leaf IlOth |eaf
Magflo lime at 10It per ton lime
pH (KCL)
Program 2 - Low phosphate and optimum potassium FRl Blends Options (closeset taking into account limitations of blending.
Yara 15-30 +55+0,2B+0.52n + 2
0.2Mn 300 kg/ha
p— _— Ce/oias EJ #1 - NPK 15-30 + 55 + 0.28 + 0.5Zn + 0.2Mn
>120ppm or> Vara 40465 100kg/a 4 [ton [ 0.300] [ [Transport cost $0]
Potassium 4% K in CEC Top1 2g/plant 5
Yara 40465 100kg/ha (- Products % Raw matterials N P205 K20 Mg Ca S B Zn Fe Cu Mn Mo ol Humate Cost Cost
Top2 2g/plant (A MAP 52 57.7 0173 6.3 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $655.00 | $377.94
Program 3 - Optimum and opti i Ll moP 8.4 0.025| 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 $481.00 | $40.40
Yara 29‘;"2';* 5;;‘;-:,:*”51" * W ASG 19.5 0.059] 4.1 0.0 0.0 0.0 0.0 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $379.00 | $73.91
e In a
s Korpe — Pl Urea 9.9 0.030[ 46 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $500.00 | $49.50
S t20ppmors Yara 0165 100K/ Tiger Mn 1.5 0.005[ 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 |$1335.00 | $20.03
Potassium 4% Kin CEC Top1 1g/plant Boron Gran 14.5 1.5 0.005[ 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |$1,135.00| $17.03
Yara40+65 100kg/ha Zinc Sulfate 34% Gran 1.5 0.005 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 |$1535.00| $23.03
Top 2 1g/plant
Folair program ton 100.0 0.300 15.0 30.0 5.0 0.0 0.0 57 0.2 0.5 0.0 0.0 0.2 0.0 3.4 0.0 $601.82
'8 Born Foliar 1 YaraVita Bortrac 1it/ha
Zinc Foliar 1 Yadavih incitac 2ita #2 - NPK15-30 + 55 +0.2B +0.5Zn
Copper >1ppm Foliar 1 wuc‘z_wuo.slm ITO 0 300]
Molymdenium Foliar 1 YaraVita Molytrac 0.41t/ha n -
Foliar 2 YaraMila Crop boost 2It/ha
Products % Raw matterials N P205 K20 Mg Ca S B Zn Ee Cu Mn Mo cl Humate Cost Cost
Soil sampling | Take soil samples 12-8 weeks prior to planting MAP 52 57.7 0.173 6.3 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $655.00 | $377.94
Leaf sample | Take leaf sample of cob leaf at emergence of silks Atsilking MOP 8.4 0.025 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 $481.00 $40.40
L ] - — . ASG 22.4 0.067 4.7 0.0 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $379.00 | $84.90
If phosphate levels are below 7 ppm look to broadcast 50kg/ha MAP or TSP, or 100kg/ha SSP to programs 1 and 2
56 prgrami e worked Bt 8 pntig dansity 50000 Blactaftia Urea 8.5 0.026) 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $500.00 | $42.50
Boron Gran 14.5 1.5 0.005 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |$1,135.00 | $17.03
Zinc Sulfate 34% Gran 1.5 0.005[ 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 |$1535.00] $23.03
Ton 100.0 0.300 15.0 30.0 5.0 0.0 0.0 5.6 0.2 0.5 0.0 0.0 0.0 0.0 3.4 0.0 $585.79
#3 - NPK 29-10-5 + 55 +0.2B + 0.5Zn + 0.2Mn
[Ton 0.300]
Products % Raw I N P205 K20 Mg Ca S B Zn Fe Cu Mn Mo cl Humate Cost Cost
MAP 52 19.3 0.058[ 2.1 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $655.00 | $126.42
MOP 8.4 0.025 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 $481.00 | $40.40
ASG 17.3 0.052[ 3.6 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $379.00 | $65.57
Urea 50.5 0.152[ 232 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $500.00 | $252.50
Tiger Mn 1.5 0.005 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 |$1,335.00 | $20.03
Zinc Sulfate 34% Gran 1.5 0.005[ 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 |$1535.00 [ $23.03
Boron Gran 14.5 1.5 0.005 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |$1,135.00| $17.03
Ton 100.0 0.300 29.0 10.0 5.0 0.0 0.0 5.2 0.2 0.5 0.0 0.0 0.2 0.0 3.4 0.0 $544.96
#4 - NPK 29-10-5 + 55 + 0.2B +0.5Zn
[Ton [ 0.300|
Products 1% [Rawmatterials [ N | Pp20s K20 Mg ca | s | B Zn | Ee Cu Mn Mo Cl | Humate | Cost Cost

3. Preliminary results




T1: 15N-30P-5K+55+0.2B+0.5Zn+0.2Mn

T2: 15N-30P-5K+55+0.2B+0.5Zn

T3: 29N-10P-5K+55+0.2B+5Zn+0.2Mn

T4: 29N-10P-5K+55+0.2B+5Zn

T5: 14N-28P-14K

T6: 23N-21P-0K+4S

T7: 12N-24P-12K+2S



Dry pod (ton ha™")
N

-

3. Preliminary results

auil

Marllica Soflala Téte
Treatments

‘ES M ERE

Control
T1: NPK 5-30-0+9S+0.2B+0.5Zn+0.2Mn

T2: NPK 5-30-0+8.55+0.2B+0.5Zn
T3: NPK 5-25-0+55+0.2Mn
T4: NPK 14-28-14




4.Final Consideration

« Continue with validation trials
* 54 trials planned
* Inputs (fertilizer and seed) already in place
* Fields already prepared

Introduce lime trials
e 6 trials planned
* Lime already in place and characterized

Introduce small packs of fertilizer to farmers
e 5000 farmers targeted
* Best blends (according to preliminary results) to be distributed
* Farmer identification and registration in course (extension)

To carry out a results dissemination workshop
* National/regional level
* To include relevant actors

Train other stakeholders
* Extension staff, VBA’s, Farmers and other technicians

Produce and distribute extension material
* Materials in development (to include preliminary results)



4.Final Consideration

Interesting research questions

 After IDAI cyclone, what soil changes
occurred in Central Areas that need
more soil research to understand what
impact it brought to rural population?

* How to improve livelihood and resilience
of rural communities affected by cyclone
IDAI in center of Mozambique through
sustainable soil management and
participative education, contributing to
poverty alleviation and resilience?




4.Final Consideration

https://africafertilizer.org/wp-content/uploads/2019/11/AGRA-Feeding-

Africa’s-Soils-2019.pdf

' ¥ Growing Affca's Agriculuro

Feeding
Africa’s soils

Fertilizers to support Africa’s
agricultural transformation

'\

RHarawa@agra.org

Dr. Rebbie Harawa
Head of Soil Fertility & Fertilizer Systems

Dr. Rebbie Harawa is currently Head of Soil and Fertilizer
Systems with the Alliance for a Green Revolution in Africa
(AGRA) responsible for implementing soil health and fertilizer
strategy to catalyze an agricultural transformation in Africa.
Previously she was Interim Head for Farmer Solutions Program
responsible for research and development, and capacity
development. Before joining AGRA, Rebbie worked as a Team
Leader and Science Coordinator for the UNDP/Columbia
University-Millennium Villages Project, a multi-sectoral project
which aimed at achieving the Millennium Development Goals
(MDG’s). Rebbie also worked as an Adjunct Associate Research
Scholar (part-time) for Global Health and Economic
Development, Columbia University. Previously she also worked
for World Agroforestry Center as a Research Specialist where
she implemented projects on evaluating agroforestry
technologies.



Thank you for your attention
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