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LEISA is about Low External Input and Sustainable Agriculture. It is about the technical and social options 
open to farmers who seek to improve productivity and income in an ecologically sound way. LEISA is 
about the optimal use of local resources and natural processes and, if necessary, the safe and efficient 
use of external inputs. It is about the empowerment of male and female farmers and the communities 
who seek to build their future on the basis of their own knowledge, skills, values, culture and institutions. 
LEISA is also about participatory methodologies to strengthen the capacity of farmers and other actors to 
improve agriculture and adapt it to changing needs and conditions. LEISA seeks to combine indigenous and 
scientific knowledge, and to influence policy formulation to create an environment conducive for its further 
development. LEISA is a concept, an approach and a political message. 

ILEIA is the Centre for Information on Low External Input and Sustainable Agriculture. ILEIA seeks to 
promote the adoption of LEISA through the LEISA magazines and other publications. It also maintains a 
specialised information database and an informative and interactive website on LEISA (www.leisa.info). 
The website provides access to many other sources of information on the development of sustainable 
agriculture.

Readers are welcome to photocopy and circulate articles. 
Please acknowledge the LEISA Magazine and send us a copy of your publication.

Gilles Trouche, Henri Hocdé, Silvio Aguirre 
and Irma Ortega Sequeira

Farmers in northern Nicaragua have 
started growing short-cycle sorghum 
varieties, in response to changes in the 
weather. Sorghum is consequently losing 
its reputation as a “poor man’s crop”, as 
farmers showed an interest in improving 
their varieties. With researchers, they 
have been testing improved varieties 
from Africa, and then crossing local 
varieties with the most suitable African 
varieties. Some of these are now being 
registered and are in use. With good 
relationships established between 
farmers, researchers and extension 
workers, they are now looking into other 
ways they can improve cropping systems. 

12	 Farmers and sorghum in Nicaragua’s northern region

Information is vital when farmers are trying 
to adapt to changing weather and climate 
conditions. Radio is an effective way of 
reaching small-scale farmers with useful 
information, especially in rural areas. In 
Africa, a scriptwriting competition was 
launched to provide information about 
climate change. Fifteen winners were chosen, 
and their scripts circulated to radio stations 
across Africa for broadcast. Radio can 
also stimulate debate through radio drama, 
for example. In Nigeria, radio makers are 
currently preparing a long running radio 
drama that will tackle agricultural topics 
and climate change. The challenge is always 
making scripts that are entertaining to listen 
to, while also being informative.       
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D E A R  R E A D E R S

Everybody is talking about climate change. It is truly a global concern. It is in the newspapers, 
on the radio, and many books have already been published. You can read some key findings from 
recent reports on agriculture and climate change in this issue of LEISA Magazine. It is also 
useful to know what is being done, on a practical level, to combat its effects. So, we have put 
together some field experiences, to bring you ideas and insights from the small-scale farmers’ 
perspective. Further reading can be found, as always, in the Sources section on p. 38. 

Next year, 2009, marks 25 years that ILEIA has been publishing LEISA Magazine. On p. 19 
you will find more details about the anniversary celebrations and how you can join in. We hope 
to publish some stories and reflections from you, looking back over the last 25 years, as well 
as looking forward, at the “Future of Family Farming”. Look out for the logo which highlights 
jubilee related contributions.

In addition, we are now launching a new initiative, entitled Farming Matters. With this, we 
aim to describe the basic principles of LEISA, in easy to follow modules. Uniquely for such 
an educational tool, it will be developed over the internet, by a variety of contributors, perhaps 
including you! You can read more about it on p. 13. 

Inside this issue you will also find a 2009 LEISA Magazine calendar. We hope that you like it 
and find it useful. This year we have received more articles for the magazine than ever, so would 
like to thank everybody who contributed. And finally, we would like to wish everyone a healthy 
and prosperous 2009.

The Editors

30�	Farmers’ perceptions lead to experimentation 
		   and learning  

Paul Mapfumo, Regis Chikowo, Florence Mtambanengwe, Samuel 
Adjei-Nsiah, Freddy Baijukia, Ricardo Maria, Andrew Mvula and Ken 
Giller

Farmers’ perceptions are an important entry point when adapting 
to climate change. In a project covering seven African countries, 
farmers were asked how they see climate change, and how 
vulnerable they are to it. “Learning centres” were set up in all 

seven countries, to carry out participatory research in response 
to the issues identified. Farmers, realising the need to use new 
crop types and varieties, have been experimenting to improve 
soil fertility management. The “learning centres” show that 
coping with variability poses a greater challenge for small-scale 
farmers than previously thought. Farmers also need technical and 
institutional support services that allow innovation and enable 
communities to generate locally relevant adaptation strategies.

	32	�The potential of community 
managed forests for carbon trade

Ashish Tewari, Vishal Singh and 
Pushkin Phartiyal

The forests of the Himalayas store a lot 
of carbon. Under the Clean Development 
Mechanism proposed by the Kyoto 
Protocol, this carbon can be traded with 
industrialised countries. For communities 
who depend on, and manage their own 
forest resources, this is an opportunity 
to benefit from preserving their forests. 
But can communities benefit from carbon 
trading? In Uttarakhand State, India, 
members of local village forest councils 
were trained to measure how much carbon 
their forests store per year. The project 
made it clear that communities can use 
forests sustainably to support livelihoods 
and agricultural production, but that these 
forests still store considerable amounts of 
carbon annually. The village councils hope 
to develop these activities in the future and 
find more “buyers” for their carbon.



Paul Mapfumo, Regis Chikowo, Florence Mtambanengwe, Samuel Adjei-
Nsiah, Freddy Baijukya, Ricardo Maria, Andrew Mvula and Ken Giller

For decades, small-scale farmers across Africa have 
struggled to maintain food security for their families. 
With few alternatives available for sustaining their 

livelihoods, it is questionable whether the coping mechanisms 
that have evolved have contributed to the resilience of the 
farming and livelihood systems. In the face of external 
pressures, it is apparent that the systems are virtually at rock 
bottom and farmers are entangled in intricate poverty traps. The 
emerging evidence of climate change, coupled with increased 
climate variability, points to a dire need to develop local 
communities’ capacities to cope with this extra pressure. 

Under the Climate Change Adaptation in Africa programme, a 
study was initiated in 2007, to work with smallholder farmers 
on identifying and using improved farming technologies to 
adapt to climate change and variability. A parallel aim was 
to strengthen the capacity of individuals and institutions to 
conduct related research. The study is being undertaken in 
seven countries: Uganda and Tanzania in East Africa, Ghana 
and Mali in West Africa, and Mozambique, Zambia and 
Zimbabwe in Southern Africa. The sites represent Africa’s 
major climatic zones, with rainfall ranging from about 600 
mm per year in the maize dominated crop-livestock systems of 
Zimbabwe, to 2200 mm per year in the banana-based systems 
of Tanzania. Land holdings range from less than 1 ha in Ghana 
to more than 10 ha in southern Mali. 

We started by focusing on farmers’ perceptions of climate 
change and asking who is vulnerable and how. The next phase 
was participatory experimentation. This aims at promoting 
interactive learning among different partners, and testing 
alternative farming practices that farmers could use to adapt to 
climate change and variability. This was done mainly through 
establishing “learning centres” in each country. 

Farmers’ current understanding of the “threat”
There are diverse and mixed views about the causes and 
indicators of climate change across and within communities in 
Africa, despite the evidence of a general awareness (see Box). 
At a local level, a wide range of indicators for predicting wet 
and drought seasons were identified. For example, farmers 
believed that cold winters indicate a drought, while hot 
summers signify good rains. In addition, farmers identified 
specific environmental changes that they had observed. In 
Wenchi, Ghana, farmers listed the following observed changes: 

reduction in soil fertility levels•	
reduction in yields of major staples such as yam and maize•	
disappearance of cocoa as a major cash crop•	
disappearance of the forest and wildlife•	
changes in rainfall pattern•	
proliferation of disease and insect pests •	
proliferation of obnoxious weeds, e.g. spear grass•	

Farmers’ own responses to these changes included planting 
different (early maturing) crops, planting earlier and using more 
agro-chemicals. 

Learning with farmers to identify opportunities for change
Since 2007, an inter-disciplinary team of researchers, extension 
and agricultural input suppliers worked with farmers to identify 
interventions which could help them minimise vulnerability 
to climate change. Farmer discussion groups were formed, 
facilitated by local leaders and extension personnel. Local 
leaders and farmer representatives had participated in earlier 
climate change awareness workshops with district policy 
makers: what they had heard and learnt there helped to 
invigorate the community-level discussion workshops. Farmers 
and stakeholders discussed topical issues and challenges that 
emerged, which then formed the basis for further interventions 
and participatory action research. 

Across all study sites, the major challenge shared by 
communities was poor and declining soil fertility. Although 
this may sound counter-intuitive when addressing issues of 
climate change and variability, it has long been recognised that 
poor soil fertility is the overriding constraint to the efficient 
use of available water by crops. A common objective in all 
communities was to achieve high crop yields in favourable 
seasons, and to intensify productivity. Integrated Soil Fertility 
Management (ISFM) was therefore used as a key entry point. 
We defined this as: “A combination of a proven set of concepts, 
principles and practices on the efficient use of available organic 
and inorganic resources… in maintaining or improving soil 
fertility leading to sustainable crop production for household 
food and income security, and enhanced livelihoods.”   

As part of the project activities, “learning centres” have 
been established in each of the participating communities. 
Participatory trials are being carried out there in collaboration 
with the farmers. These “learning centres” will contribute to 
creating a more effective context for discussing issues related to 
climate change, thereby building the adaptive capabilities of these 
farmers. The “learning centres” integrate local, conventional and 
emerging knowledge, in testing different ISFM technologies, 
such as effects of planting dates, or alternative crop types and 
varieties as prioritised by communities. Strategically located 
fields were used to test the technologies best suited to the 
circumstances of specific farmer groups (e.g. by gender, available 
resources or social clubs). Agricultural input companies are 
also involved in the “learning centres”, responding to farmers’ 
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“Learning centres” in seven African countries are identifying 

opportunities for adaptation, based on farmers’ perceptions 

of climatic changes. Together, researchers, farmers and 

extension agents are experimenting with crop varieties 

and soil fertility improvements. Results so far highlight that 

adapting to climate change is not just about technical options, 

but access to markets, credit or information is also necessary. 

Summary of farmers’ perceptions of the indicators and causes of climate 
change across different regions in Africa.

Indicators: Increased drought incidences  •  Unpredictable wind 
movements  •  Changes in seasonal temperatures (very hot summers and 
very cold winters)  •  Prolonged winter seasons  •  Marked delays in on-set of 
rainy seasons  •  Disappearance of wetlands and declining water reservoirs

Causes: Deforestation  •  Poor farming practices destroying soils and water 
resources  •  The rise of industries, towns and cities  •  Increasing incidences 
of wild fires  •  Lack of respect of traditional cultural values (e.g. cutting down 
of sacred trees)  •  Unexplained natural forces

Farmers’ perceptions lead to experimen tation and learning  
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demands for alternatives and working with researchers to develop 
new options for fertilizer management. Farmers are interested 
in using the available organic nutrient resources (including 
nitrogen-fixing legumes) in combination with the small amounts 
of mineral fertilizers they can afford.

Emerging opportunities for communities to adapt
Results from the participatory experiments are beginning to 
appear. One evident change is that farmers are interested in 
different crop types and varieties. Some are now demanding new 
crops and varieties, while others are seeking to revert back to 
traditional crops (or cultivars they used long ago). Lack of seed 
within communities is still a major challenge. Similarly, suitable 
crop types and varieties are difficult to find on local markets as 
agricultural input suppliers have tended to lag behind. Farmers 
are slowly moving away from some of the traditional cropping 
practices. Women farmers in southern Africa are proving to be 
the custodians of legume seeds and cereal cultivars that had 
previously been discontinued by dominant seed companies. 

Farmers are aware of the increasing variability in climate, but it 
was apparent that they are not yet able to respond to it adequately. 
For example, extreme events of floods and droughts within 
the same season give small-scale farmers little opportunity 
to recover or respond. There is apparently little emphasis on 
building medium- to long-term adaptive measures because of 
limited information and knowledge about the implications of 
the observed trends. Current strategies to adapt have tended to 
intensify land degradation. Examples include the encroachment 
of cropping and livestock grazing into fragile environments such 
as highly erodible soils and aquatic environments. 

Learning experiences from the different countries suggests that 
the impacts of climate variability among African communities 
are highly differentiated according to land tenure, traditional 
beliefs, resource availability and gender. However, this provides 
opportunities for developing adaptation mechanisms directed at 
specific vulnerable groups:

�In Wenchi district, Ghana, farming is dominated by •	
immigrants who use their agricultural produce as payment 
for land leased from the landlords, who expect annual 
payment regardless of whether it has been a good growing 
season. Short-term climate variations then pose a major 
threat to the security of tenure for the immigrant farmers. 

�In parts of central Mozambique, tradition does not allow for •	
farmers to grow pearl millet (due to bird problems), despite 
its apparent superiority over maize in terms of drought 
tolerance. Selection and testing of drought-tolerant maize 
varieties was one of the key priorities to emerge, together 
with education of farmers and local leaders on the need for 
alternative crop types such as sorghum and millets. 

�In Zimbabwe, farmers in previously maize-dominated high •	
rainfall zones have begun experimenting with sorghum, 
millet and drought-tolerant maize. Early planting was 
identified as a major adaptive strategy, but some farmers, 
notably women-headed households, cannot meet this 
challenge due to other demands on their labour.

�Increasing frequency of seasonal floods has led participating •	
farmers in Tanzania to demand technical and institutional 
support so that they can begin producing rice. In dry years, a 
major source of vulnerability is the increase in transmission 
of cattle diseases due to the congregation of large numbers 
of cattle at water holes.

These adaptation strategies must not be used in isolation. 
For instance, the use of early maturing crop varieties must 
be accompanied by other crop management practices such 
as crop rotations or the use of cover crops. This, however, 
requires additional institutional support, such as credit, access 
to both input and output markets and information. This will 
enable farmers to increase and sustain their productivity 
and production in the wake of changing climatic conditions. 
Migrant farmers are more vulnerable to the adverse effects of 
climate change than native farmers, because the majority of 
them do not have secure access to land. Their adaptive capacity 
is also low, due to low levels of human, financial, institutional 
and technical capabilities as well as limited access to markets.

“Learning centres” are currently at different stages of 
implementation, and experimentation is continuing. By involving 
a variety of partners in the learning, testing and adapting 
processes, relationships improve and farmers are exposed to new 
opportunities. However, the increasing costs of household fuels 
and agricultural inputs, coupled with low prices of agricultural 
produce, and limited off-farm livelihood opportunities, continues 
to pose major threats in building the capacity of farming 
communities to adapt to climate change and variability. 
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With increasing awareness of changing climatic conditions, farmers 
are keen to look for ways to adapt their systems to cope with this extra 
burden. “Learning centres” provide a good opportunity for all parties to 
meet and discuss.

Farmers’ perceptions lead to experimen tation and learning  
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