
Building Soil Health for Smallholder 

Resilience

Speakers

Geoffrey Heinrich, Catholic Relief Services

Sieglinde Snapp, Michigan State University 

Jerry Glover, USAID Bureau for Food Security

Facilitator

Julie MacCartee, USAID Bureau for Food Security

December 10, 2015



Jerry Glover

Jerry Glover is a National Geographic Society Explorer and 

Senior Sustainable Agricultural Systems Advisor for USAID. He 

earned bachelor degrees in soil science and philosophy and 

then a PhD in soil science at Washington State University in 

2001. Prior to his work at USAID, Glover studied native 

grasslands and farming systems, including no-till, perennial, 

organic and integrated systems. He has published the results of 

his work in Science, Nature, Proceedings of the National 

Academy of Sciences and Scientific American. His work in soil 

science and perennial-based farming systems has been 

highlighted in National Geographic, Nature, and three 

documentary films. Most recently, Scientific American included 

Gloverôs work in its December 2011 special issue on the ñTop 

Ten World Changing Ideas.ò



Source: Kirui, O. and Mirzabaev, A. (2015). Drivers of land degradation and 
adoption of multiple sustainable land management practices in Eastern Africa.

tǊƻŘǳŎǘƛǾƛǘȅ ŘŜŎƭƛƴŜ ŀƴŘ ŘŜƎǊŀŘŀǘƛƻƴ άƘƻǘǎǇƻǘǎέ 
in Africa



Geoffrey Heinrich

Dr. Geoff Heinrich is a Senior Technical Advisor for 

Agriculture, Environment and Rural Livelihoods for CRS. 

Throughout his 25 years in on-farm research and 

development, Geoff has helped smallholder farmers in 

Africa and Asia to increase farm productivity and food 

security, as well as protect the environment through 

sustainable resource use. Geoff has served in both 

scientific and management positions with agriculture 

research institutions and holds a PhD in Crop and Soil 

Science.



Sieglinde Snapp

Dr. Sieg Snapp is a Soils and Cropping Systems Ecologist at 

Michigan State University and Associate Director of the Center 

for Global Change and Earth Observations. She has edited two 

books and published more than 100 journal articles and 

extension bulletins on sustainable intensification, agricultural 

systems, and participatory action research. Her research 

interests include international agricultural system design for a 

changing climate and understanding factors driving soil 

processes in tropical Africa. She has pioneered improved soil 

management, including multipurpose crops with integrated 

nutrient management. Dr. Snapp is possibly best known for 

being the ómotherô of the mother and baby trial design, as a 

means to support participatory research, communication and 

innovation.



Restoring Soil Health for  
Smallholder Resilience in Africa:

Critical Issues and Options

Geoff Heinrich
AgrilinksWebinar
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The criticalnature of soil, and the impacts of lossΧ

Humankind, despite its artistic pretensions, its 
sophistication, and its many accomplishments, owes its 
existence to a six-inch layer of topsoil and the fact that it 
rains. (Anonymous)  



The criticalnature of soil, and the impacts of lossΧ

άΧand rainfall runoff takes away about 40 percent of the 
nutrients applied to the soil [in Africa] through organic 
and mineral sources of fertilizer107Φέ (1)

Photo by P. Aargaard



The criticalnature of soil, and the impacts of lossΧ

άLƴ !ŦǊƛŎŀΣ ǘƘŜ Ƴƻǎǘ 
conspicuous 
symptoms of the 
negative impacts of 
land degradation on 
food production are 
stagnating and 
declining yields and 
increasing levels of 
povertyέ
(FAO)



Someadditionaldata and quotes(4):
In Africa, areas already damaged:
Å65% (+) of arable land
Å30% of grazing land
Å20% of forests

Africa imports US$ 40 billion worth of 
ŦƻƻŘ ŀƴƴǳŀƭƭȅ  ώŀƭǊŜŀŘȅϐ Χ 

Soil is the cornerstone of food 
ǎŜŎǳǊƛǘȅΧ ŀƴŘ ƛǘǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎƘƻǳƭŘ 
become a major global priority 

There is a crisis of land degradation 
and soil management.. 



The Good News:  We can reverse the soil degradation 
process and restore productivity with known technology 
(quickly)

Need to work at both the 
Landscapeand farm levels.

Landscape Level work is vital:
ÅMany ecosystem services 

depend of [ΩǎŎŀǇŜ-level work

ÅE.g., Water (MalawI FFP WALA)

Å Increase stream flows
ÅRaise water table (wells)
Å Increase crop yields, even 

in dry years



Some good Landscape - level interventions:

ÅCommunity-based 
NRM

ÅWatershed 
Management (a la 
Malawi, Ethiopia)

ÅFarmer Managed 
Natural Regeneration 
(five mill ha. in Sahel)

Å5ƻƴΩǘ ōǳǊƴΣ ŘƻƴΩǘ 
ŘŜŦƻǊŜǎǘΧ



Key Issues - Farm-levelsoil regeneration:

Farmers have serious constraints. New technologies must:
ÅNot cost any extra money or labor
Åbƻǘ ƘŀǾŜ ŀƴȅ άƻǇǇƻǊǘǳƴƛǘȅ Ŏƻǎǘǎέ
ÅHave immediate benefits (food or income) plus long-ǘŜǊƳ ōŜƴŜΩǎΦ

Åaǳǎǘ ōŜ άŦŜŀǎƛōƭŜέ κ άaccessibleέ

aƻǎǘ ƎƻǾΩǘǎ ǎǘƛƭƭ ǇǊƻƳƻǘƛƴƎ ǎƻƭŜ ƳŀƛȊŜκŎƻƳƳŜǊŎƛŀƭ fert.
Å Some also promoting C.A. but
Å Farmers only use part of the pkg.  (no rotations, little mulch)
Å Less impact and slow adoption
Å CA by itself, is not enough

Right policies and incentives must be in place to promote 
regenerative forms of agriculture



Farm-levelsoil regeneration:
Rebuilding soil O.M. essential:
Å Increase water-holding capacity
Å Increase nutrients / availability
Å Increase Fertilizer Use Efficiency
Å Increase soil health, productivity

Green Manure/Cover Crops:

ÅThe best option

ÅάLƴǘŜǊŎǊƻǇǎέ ƴƻǘ Ǌƻǘŀǘƛƻƴǎ

ÅAccompanied by minimum tillage

ÅCRS working with Roland Bunch 
on these options




