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International Plant Nutrition Institute 

(IPNI)

• Not-for-profit, science-based organization with a focus on 

agronomic education and research support. 

• Began operations on January 1, 2007

• Evolved from PPI

• The mission of IPNI is to develop and promote scientific 

information about the responsible management of plant 

nutrition for the benefit of the human family.



Global Programs and Scientific Staff



Land degradation

Lal and Stewart 2000

• “Pathological processes”

• accelerated soil erosion, nutrient depletion, soil organic 

matter depletion, soil pollution, salinization, sodification, 

acidification, deterioration of soil structure 



• Soil degradation can be rapid due to reinforcing 

feedbacks

management actions

initial soil condition,

vegetation response, 

external environmental conditions

• Threshold is reached after which soil collapse into a 

degraded state

• Livelihood options and production systems become 

unviable



Declining soil fertility a crisis in SSA
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Zingore et al., 2005; Bostick et al., 2007 



Soil Carbon stock (t ha-1)
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Rufino et al., 2008

Land degradation

Maize yield response to organic and mineral nutrient resources



Crop productivity changes associated with 

land degradation

20

40

60

80

100

0 10 20 30 40

Mafungautsi (3% clay) Masvingo (10% clay) Chikwaka (35% clay)

Period of cultivation (years)

S
o

il 
C

 (
%

 r
e

m
a

in
in

g
 f
ro

m
 in

iti
a

l)

0

1

2

3

4

5

0 30 60 90 120

Applied N (kg ha
-1

)

G
ra

in
 y

ie
ld

 (
t h

a-1
)

Clay

Sand

0

1

2

3

4

5

0 30 60 90 120

Applied N (kg ha
-1

)

G
ra

in
 y

ie
ld

 (
t h

a-1
)

Clay

Sand

A

C

G
ra

in
 y

ie
ld

 (
t 

h
a

-1
)

Applied N (kg ha-1)

G
ra

in
 y

ie
ld

 (
t 

h
a

-1
)

Applied N (kg ha-1)

B



Declining soil fertility a crisis in SSA

  

N P K

Low <10 <1.7 <8.3

High 20-40 3.5-6.6 16.6-33.2

Mod. 10-20 1.7-3.5 8.3-16.6

V. high >40 >6.6 >33.2
Smaling et al., 1997

Nutrient balances



Land degradation in SSA 

46 M Ha Degraded

Oldeman et al, 1991



Land degradation in SSA 



What can be done?



Hysteresis of land degradation and restoration

Tittonell et al, 2008



Integrated soil fertility management
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Vanlauwe et al. 2010.



Multiple nutrient deficiencies (Ca, Zn, P)Rehabilitating degraded soils

Appropriately addressing nutrient deficiencies



Rehabilitating degraded soils
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Manure/compost

N+P

N+manure

Rehabilitating degraded soils
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Manure/compost

Control P Manure+P
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Adapted legume germplasm with P application



Manure/compost

Rehabilitating degraded soils

Conservation Agriculture



Manure/compost

Rehabilitating degraded soils

Indi-fallows



Manure/compost

Rehabilitating degraded soils

Maize yields

Indi-fallows



Manure/compost

Rehabilitating degraded soils

Agroforestry



Manure/compost

Rehabilitating degraded soils



• No ‘quick fix panacea’ to restoration of degraded cropland

• Integrated approaches necessary to develop effective 

interventions that recognize:

• Nature and extend of degradation

• Farmers’ biophysical and socio-economic conditions

• Spatial and temporal dimension



Thank you

www.ipni.net


