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Executive summary 
This document present the final technical report of the University of Zimbabwe–led 
project ‘Lack of resilience in African smallholder farming: Exploring measures to enhance the 
adaptive capacity of local communities to pressures of climate change’ funded by the 
International Development Research Centre (IDRC) and the Department for International 
Development (DfID) under the Climate Change Adaptation in Africa (CCAA) programme. 
The project sought to work with smallholder farmers in identifying and using improved 
farming technologies to adapt to climate change and variability, and at the same time 
enhance the capacity of participating institutions and individual researchers to conduct 
climate change research and development initiatives with communities. Covering the 
continent’s major climatic zones in East, Southern and West Africa, the project was 
implemented through partnerships with relevant research, academic and development 
institutions in seven countries, namely, Ghana, Mali, Mozambique, Tanzania, Uganda, 
Zambia and Zimbabwe. Special capacity building and networking support was drawn 
from the Soil Fertility Consortium for Southern Africa (SOFECSA) which is hosted by 
CIMMYT, the African Network (AfNet) of the Tropical Soil Biology and Fertility (TSBF) 
Institute of CIAT and the Plant Production Systems Group of Wageningen University in 
the Netherlands.  
 
Project implementation started with participatory diagnostic workshops and key informant 
interviews to determine farmers’ perception of climate change and variability, as well as 
create awareness on possible impacts and need to adapt. This led to two main activities: 
i) a questionnaire survey to characterize vulnerability and gain a better understanding of 
coping stategies and livelihood options currently employed by smallholder communities; 
and ii) diagnosis of natural resource management challenges through joint farming 
systems analysis with communities and service providers, coupled with participatory 
experimentation. The diagnostic studies revealed that farmers in the diverse 
environments were aware of the increased climate variability as locally evidenced by 
worsening within season rainfall distribution, shortening of cropping seasons, long dry 
spells within rainy seasons, increased incidences extreme flooding and droughts, and 
exceptionally high winter temperatures or low summer temperatures. However, the 
majority of farmers failed relate to long-term changes (as opposed to short and medium-
term), as this was apparently not within the scope of their planning horizons. Perceived 
causes of climate change and variability included human driven natural resource 
depletion, pollution due to industrial waste in towns and cities, and natural and 
supernatural forces. Among some of the assumed impacts included declining crop yields, 
diminishing agricultural and domestic water availability, and loss of crop diversity as 
traditionally preferred crop types and varieties are abandoned. An example was the local 
long duration sorghum varieties in Mozambique preferred by farmers because it matures 
after six months (July/August) and escapes bird attack, and also give food during critical 
hunger periods. Also cited was the deterioration of wetlands as traditional sources of 
food during drought years, as well as a breakup of social capital as community members 
scatter in desperate search of altenative livelihood options. 
 
Lack of capacity by communities to meet their food security needs at both household and 
community levels presented the main source of vulnerability across the regions. Farmers 
generally lacked timely access to sufficient quantities of agricultural inputs (especially 
improved seed and fertilizers), appropriate agricultural technologies, and institutional 
support mechanisms to take advantage on the narrow windows of favourable weather 
conditions to maximise yields of staple crops. Against a background of inherently poor 
fertility soils, a declining natural resource and limited access to locally relevant seasonal 
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weather forecasting and related climatic information, communities were vulnerable to 
food shortages. Less that 25% of the farmers had access to seasonal weather 
forecasting information and most therefore relied on indigenous knowledge to make 
strategic, tactical and operational farming decisions. Most households invariably relied 
on non-timber forest and rangeland products and food aid/relief from government and 
NGOs to complement their limited harvests. For example, during the drought of 2007/08 
in southern Africa, poorer households in Zimbabwe derived up to 40% of their energy 
intake from non-timber forest and rangeland products, compared with 20% by their 
resource-endowed counterparts. Over-reliance on common natural resource pools often 
resulted conflicts among communities, livestock and wildlife as the resource base 
deteriorated. In a scenario analysis for a communal area in Zimbabwe, participatory and 
computer simulation modelling results showed that there were feedbacks between crop 
and livestock productivity, which went beyond field and farm levels to involve whole 
farming communities. A combination of modeling and participatory action research (PAR) 
exercises on community visioning and conceptualization of change, enabled exploration 
of options for enhancing resource allocation and use efficiencies at farm and community 
scales. The findings could inform policy on adaptation mechanisms by identifying options 
that meet communities’ land use criteria for development. 
 
Using integrated soil fertility management (ISFM) as an entry point, a notable milestone 
for the project was the development and introduction of the Learning Centre concept. 
Farmer mobilized into learning alliances jointly facilitated by diverse service providers 
rallying behind national extension systems resulted in effective farmer- and community-
led experimentation. The resultant dialogue processes among communities, local 
leaders, agro-service providers and policy makers at these field-based learning centres 
raised awareness on climate change and variability, its potential impacts on livelihoods, 
and participatory identification of options for adaptation. The learning centres therefore 
served as platforms for information exchange, adaptive testing of technologies and 
interactive co-learning. Facilitators were mainly drawn from national extension systems, 
and received training on concept and principles of ISFM, and agricultural intensification, 
crop diversification, and climate change adaptation. Complemented by traditional 
dissemination tools of farmer exchange tours, field days and agricultural shows, the 
learning centres encouraged different farmer resource groups to adopt stress-tolerant 
crop types and varieties, superior ISFM technology options and improved crop 
management practices.  
 
Learning experiences from the different countries suggested that the impacts of climate 
change and variability among African communities were highly differentiated according 
to factors such as land tenure, prevailing social safety net mechanisms, traditional beliefs, 
resource endowment, and gender. However, this differentiation apparently provides 
opportunities for developing adaptation mechanisms directed at specific vulnerable 
groups. The use of the learning centre approach in the different countries demonstrated 
that farmers can be taken through paces to adopt improved agricultural practices and 
increase productivity of prefered staple crops. In Zimbabwe maize yields were raised 
from <1 t ha-1 to over 6 t ha-1 using a combination of ISFM options and appropriate 
timing in planting. In farming systems with strong livestock components, such as Mali, 
ISFM technology options increased productivity of suplementary maize and cowpea 
fodder. In Ghana, improved productivity of sharecropped field reduced vulnerability of 
migrant farmers who were obliged to pay fixed amounts of maize grain to native landlord 
regardless of season quality. However, in all countries, communities lacked strategic 
grain reserve facilities and supporting institutional arrangements to store, for future use, 
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staple grains and high quality fodder harvested during favourable cropping seasons. 
Lessons and experiences from these interventions led to protracted PAR initiatives 
around adaptation options prioritized by the different communities. In Zambia, PAR 
activities were centred on empowering eleven women groups to use ISFM technologies 
to increased productivity of maize and groundnut in support of an HIV/AIDS home-based 
care program championed by Cinci wa Babili, a local non-governmental organization 
(NGO). Farmers in Tanzania prioritized community-based production of improved seed 
coupled with use of high quality livestock manure. Working with a consortium of NGOs, 
the Uganda research team working with farmers to reverse a then emerging trend by 
farmers to replace an adaptable millet/sorghum system with drought susceptable maize 
and upland rice varieties. In Zimbabwe, community experimentation with ISFM 
technology options in learning centres convinced farmers to self-mobilize for collective 
inputs acquision and marketing of produce. Communities also successfully participated 
in a traditional Zunde raMambo social safety net that had, hitherto, been abandoned due 
to low productivity and disharmony over sharing of the paltry produce.  With facilitation 
and mentorship support provided by CCAA, the PAR initiatives were also aimed at 
strengthening the capacity of project implementing partners working with communities.  
 
A critical mass of researchers were taken through steps that enabled them to conduct 
climate change adaptation research with communities, specifically acquiring much 
needed PAR skills. Future efforts should therefore focus on strengthening continued 
application of these acquired skills to benefit emerging priority initiatives on climate 
change adaptation in smallholder farming systems, as policy makers become 
increasingly engaged to provide complementary institutional and financial support. The 
project generated insights on how local institutions can be strengthened to activate and 
enhance the performance of internal adaptation mechanisms that are currently hinge on 
indigenous knowledge systems related to seasonal weather forecasting, use of non-
timber forest and rangeland products to supplement food needs, stress tolerant crop 
types and varieties/landraces, and traditional social safety nets. Research for 
development initiatives that seek to integrate conventional scientific knowledge and 
technnologies with such indigenous knowledge are likely to stimulate innovations that 
build resilience of the farming systems. Currently, smallholder communities in major 
climatic zones of sub-Saharan Africa stand highly vulnerable to climate change and 
variability, a situation exacerbated by lack of research and extension capacity to address 
the emerging challenges at grassroots level. 
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1. Synthesis 
In recent years, climate change and variability has emerged as the most significant 
environmental challenge to global efforts to sustainably improve human livelihoods, 
posing a major threat particularly to populations in developing countries. This has 
negative implications on sub-Saharan Africa (SSA) where more than three quarters of 
the population live in rural areas, drawing their livelihoods primarily from smallholder 
production systems centred on agriculture, forestry and fisheries. High prevalence and 
intensity of poverty indicate high vulnerability of these populations to the potential 
negative impacts of climate change and variability, particularly among rural and peri-
urban populations who depend on an already degrading environment. Women, children 
and the elderly are likely to be worst affected, particularly in the wake of the HIV/AIDS 
pandemic. Any short- or long-term climate change will force farmers to adopt new 
agricultural practices including choice of crop varieties, timing of major operations and 
designing of alternative food supply systems. It therefore becomes imperative to 
enhance capabilities of households, communities, and relevant institutions to respond 
appropriately to these changing circumstances in order to reduce vulnerability and future 
threats to food security and environmental integrity in SSA. Recognising these 
challenges, the project sought to work with smallholder farmers in identifying and using 
improved farming technologies to enhance the capacity of participating institutions and 
individual researchers to conduct and manage research and development at various 
levels. Integrated soil fertility management (ISFM) and livelihoods were used as entry 
points to address the following specific objectives: 

1. To characterize livelihood profiles of smallholder farming communities in Africa 
according to their relative capabilities to respond to climate change and variability, 
paying particular attention to the most vulnerable groups in the context of food 
security. 

2. To quantify the biophysical, institutional/policy and economic thresholds that 
determine sustainability of smallholder farming systems under changing climatic 
conditions of major contrasting zones in Africa.  

3. To identify and promote appropriate combinations of institutional x technical 
options which reduce vulnerability and enhance sustainable development of 
smallholder farming systems within the context of climate change and variability.  

4. To build capacity in integrated systems analysis to evaluate approaches to 
sustainable intensification and diversification of smallholder agriculture among 
regional research and development partners. 

5. To translate project research findings into action plans by strategic local/national 
institutions at various levels of policy-making 

The project partners recognised that adaptation to climate change and variability is likely 
to be achieved by invoking and building on the internal mechanisms that have enabled 
them to somewhat cope with problems of food insecurity and limited livelihood options at 
household and community levels. Integration of local/indigenous knowledge and modern 
empirical science was prioritised. The research therefore combined participatory action 
research and integrated systems analysis approaches, building previously on on-going 
initiatives aimed at synthesizing knowledge and analysing tradeoffs of implementing 
various soil fertility technologies for smallholder farmers in mixed crop/livestock systems 
in major climatic zones of Africa. The project took advantage of active coordination roles 
of regional networks to enhance dissemination of findings and sharing of experiences 
among various partners and ultimate beneficiaries. The project recognised the 
challenges to develop expertise on integrated research approaches among women 
partners, in addition to increasing the number of those enrolled for higher degree studies.  
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2. The research problem 
Increasing concerns about the potential negative impacts of climate change and 
variability on the world’s human populations and supporting livelihood systems have 
culminated in global efforts to review the current agenda towards sustainable 
development. Commissioning of global policy institutions, such as the United Nations 
Framework Convention on Climate Change (UNFCCC), and scientific bodies of enquiry, 
such as the Inter-Governmental Panel on Climate Change (IPCC) has not only invoked 
intense debate in development politics, but also revealed the paucity of empirical 
information on the magnitude of the problem across livelihood scales. Findings of the 
IPCC (2007) demonstrate a need to build an understanding of local impacts of climate 
change and variability, as well as identify potential short- to long-term solutions. Whilst 
climate change is a global phenomenon, emerging scientific evidence suggest an 
uneven distribution of impacts with most of sub-Saharan Africa (SSA) negatively affected 
(IPCC, 2001; Vincent, 2004; Fischer et al., 2005). This raises major questions on how 
countries in different climatic zones of SSA will be affected, and to what extent their 
populations will appropriately respond to minimize the negative impacts and amplify any 
associated benefits. The high prevalence and intensity of poverty that already exist in 
SSA is likely to magnify the negative impacts of climate change particularly among rural 
and peri-urban populations, with unprecedented consequences on an already degrading 
environment. Although different coping strategies have evolved among SSA 
communities in response to various pressures of social, economic and environmental 
changes, households dominated or led by women, children and the elderly often 
demonstrated high levels of vulnerability. In the last two to three decades, this has been 
exacerbated by the burden of HIV/AIDS.  Many African countries are considered 
vulnerable to climate change, not only because of poverty, but also lack of viable social 
safety nets. With predictions that agricultural productivity in Africa could decrease by 
30% this century, and marked by severe droughts in Southern Africa, climate change 
poses one of the most serious food security challenges of the 21st century. The project 
reported in this document therefore focused on enhancing the capacity of smallholder 
communities to address key factors undermining their food security, as one of the initial 
critical steps towards community adaptation to climate change and variability.   
 
Increasing variability and a change in climate is likely to impact on ecological adaptability 
of crops, genetic diversity of wild relatives of major crops, distribution of vector-borne 
diseases, seasonal soil water availability to crops and livestock, and human health.  
Experiences in East and Southern Africa, of severe droughts followed by flooding within 
same seasons or in successive seasons, have shown how vulnerable local communities 
can be to extreme climatic events. There is currently limited information on major social 
and ecological indicators of climate change as perceived by local communities in SSA 
and other devloping countries. This undermines any efforts to build capacity and protract 
policies that enable local, national and regional communities to adapt to climate change 
and variability, particularly in the context of food security and natural resource 
conservation. A major challenge therefore lies in the development of strategies and 
mechanisms for enabling dynamic responses in time and space. The New Partnership 
for Africa’s Development (NEPAD) has identified agriculture as the engine for economic 
growth (NEPAD, 2003), as reflected in its Comprehensive Africa Agriculture 
Development Programme (CAADP). In line with one of the Millennium Development 
Goals (MDGs) of the United Nations (United Nations, 2000), CAADP aims to reduce 
poverty and hunger by 50% by 2015. Currently, poor and declining soil fertility remains a 
major biophysical cause for the recorded decline in agricultural productivity (Sanchez et 
al., 1997; Mapfumo and Giller, 2001). This is exacerbated by lack of access to 
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BOX 1: 
Vision 

The diverse smallholder farming communities in Africa 
have sufficient staple food at all times, with households 
having livelihood assets above the poverty line and thus 
rendering them less vulnerable to short- to medium-
term climate changes and variability. Governments, 
NGOs and private companies, and other development 
partners jointly develop institutions and policies 
enabling communities to respond to changes in climatic 
conditions through new and innovative agricultural 
production, processing and marketing methods 
ensuring household food and income security. 
Agricultural production systems are resilient to 
changes in climatic conditions and shocks due to better 
use of technical innovations by communities, in a 
manner that encourages sustainable use of common 
pool resources and reduces land degradation. 

agricultural input and output markets, poor agricultural trade policies and introduction of 
different forms of economic structural adjustment programmes that have arguably 
disrupted or removed traditional safety nets and institutions that supported them. In 
many cases, these have reversed urban-rural remittances and subsidies, at the expense 
of the natural resource base. Millions of Africans, both rural and urban, are therefore 
trapped in a vicious cycle in which poverty is accelerating a degeneration of the natural 
resource base and its associated farming systems, which in turn reinforces poverty. 
Women and children suffer most in this poverty trap.  In our project approach, we have 
therefore viewed climate change and variability as a compounding factor – ‘an extra load’. 
The major challenge is to reverse the current downward spiral in agricultural productivity 
by transforming the predominantly smallholder farming into sustainable, competitive and 
resilient production systems. We sought to enable households to produce sufficient 
quantities of staple food to meet their requirements, and diversify into strategic high 
value crops in the medium to long-term.  
 
Three major avenues through which households and communities can attain food 
security are often evident: i) expansion of areas under cultivation of staple crops and 
livestock production; ii) intensification of production through increased yield per unit area; 
and iii) trade. The latter option is often severely constrained by poorly developed markets 
and market infrastructure in most of the SSA countries. Attention was given to the 
interactions among a diversity of biophysical (e.g. appropriate crop 
varieties, soil water management, mineral and organic 
fertilizer combinations) and socio-economic (farmer 
resource endowment, capabilities to adapt 
technologies, markets, policies, etc.) 
components  
of farming systems influencing  
the capacity of farmers to manage 
soil fertility. Advances made in soil 
fertility research and 
development over the past 2-3 
decades have revealed the 
complexity of soil productivity 
constraints in the predominantly 
smallholder farming systems of 
SSA and how this underpins 
broader problems of food 
insecurity, poverty and natural 
resource depletion. The 
heterogeneity in African farming 
systems – in potential productivity 
and limiting factors, and also in 
socio-cultural preferences and 
resource endowment needs to be 
embraced in  
any approach to enhancing agricultural 
productivity. It is clear that ‘one-size-fits-all’ or  
‘silver bullet’ solutions do not exist. Enhancing  
capabilities of farmers and local institutions to adapt improved technologies and 
innovations to their specific and changing circumstances is therefore considered key in 
preparing the future for millions of vulnerable groups in SSA. In view of the above 
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challenges and state of exisiting knowledge, the project was set out with the vision and 
mission explained in Boxes 1 and 2, respectively. 
 

 
 
 
3. Research activities and findings 
 
3.1  Study sites  
The project was implemented in seven countries in sub-Saharan Africa, namely, Ghana 
and Mali in West Africa, Tanzania and Uganda in East Africa, and Mozambique, Zambia 
and Zimbabwe in Southern Africa (Table 1). Farming systems in the different study sites 
were diverse, ranging from pastoral-dominated systems, through strongly interacting 
crop-livestock enterprises, to crop-dominated systems where livestock have been 
decimated by diseases. This diversity offered an opportunity to implement ‘best fit’ 
adaptation strategies for the specific agro-ecological niches.  
 
 

BOX 2 
Mission pursued 

The project supported the vision by working with smallholder farming communities in Africa to identify opportunities 
for enhancing the capacity of different categories of households to meet their staple food requirements and 
livelihood options in the wake of climate change and variability. The project supported smallholder farmers in 
identifying and using appropriate integrated soil fertility management (ISFM) innovations and other improved 
farming technologies to enhance the capacity of participating institutions and individual researchers to conduct and 
manage research and development at various levels. It supported the work of researchers and smallholder farmers 
in their assessment of vulnerability of households and communities to the effects of climate change and variability 
on agricultural productivity, and developing options to enhance their adaptive capacity using existing knowledge of 
farm typologies coupled with improved crop varieties, timing of major operations and designing of alternative food 
supply systems. The project facilitated workshops, meetings and dialogue where opportunities for improved 
household food security and farm-level agricultural input-output marketing were discussed by an alliance of 
farmers, government agencies and private sector. Representatives from ministerial level and below were involved in 
the coordination of workshops and discussion processes addressing climate change and adaptation challenges by 
communities, in order to sensitise various levels of policy making. The project supported training and development 
of relevant expertise in integrated approaches at various levels of research and development on issues of climate 
change and variability.  
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Table 1     Description of farming systems in the different study sites used for the UZ-led CCAA 
project 

 
Country *Districts Communities Farming system characteristics 

Ghana Wenchi 
(Western 
Ghana;  
7o 41’ N: 
 2o 06’ W) 

Konkomba,  
Asuoano  & 
Beposo  

 Located in Ghana’s forest/savannah transitional agro-
ecological zone  

 Rainfall is bimodal April-July and September to 
November, ranging 900-1300 mm yr-1  

 Mean monthly temperature is about 25oC with a maximum 
of ~30oC during February – April 

 Population density is ~30 person km-2, with land holdings 
of 0.5-4 ha per household 

 Soils are sandy loam Lixisols with low soil organic carbon 
and prone to erosion under cultivation, and challenges by 
poor fertility 

 Cropping system dominated by maize, cassava, cowpea, 
yams, pigeonpea and soyabean 

 Share-cropping and land lease practices are common 
 Good markets access due to Wenchi-Techiman highway 

Mali Koutiala 
(Southern 
Mali)  
(12 o 23’ N:  
5o 28’ W) 

Try & 
N'Goukan 

 Located in South Sudanian savannah agro-zone 
 Rainfall is unimodal with amounts of 800-1000 mm yr-1 
received between May and October 

 Mean monthly temperature range 22 - 33 oC 
 Population density is ~32 person km-2 and mean 
landholding is 10 ha per family 

 Soils mainly Luvisols derived from sandstone and dolerites 
parent materials, with low nutrient reserves 

 Mixed agro-pastoral systems dominant, with millet, 
sorghum, maize, cowpea, groundnut and cotton (for cash) 
being the main crops. 

 High variability of rainfall, and poor and declining soil 
fertility, and  loss of grazing land are major challenges for 
food security attainment 

Mozambique Manica  
(18o 56’ S:  
32o 52’ E) 
Barue 
(18o 03’ S: 
33o 10’ E) 

Chitewe;  
 
 
Honde  
 

 Covers the Miombo woodland savannah agro-regions 
(locally classified as R4 & R10)  

 Receive 800-1200 mm yr-1 of rainfall between October and 
March 

 Mean monthly temperature range 15 - 24 oC 
 Population density is ~11 persons km-2 and mean 
landholding is > 3 ha per household 

 Predominantly soils are Ferralsols (red soils), Acrisols that 
chemically and organically degrade very quickly when 
utilised, and also Arenosols in places 

 Mainly mixed-maize cropping systems dominated by 
maize, sorghum, groundnut, cowpea and finger millet, with 
livestock (mainly cattle) interaction 

 Poorly developed fertilizer and seed industries are 
associated with poor use of fertilizer and use of low 
yielding local seed varieties.  

 Frequently failing rains and seasonal floods are 
compounding challenges 



P a g e  | 11 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

Tanzania Bukoba   
(1o 24’ S:  
31 47’ E)  
 
 
Missenyi  
(1o 08 S:  
31o 23’ E) 
 
 

Maruku, 
Kyema & 
Butahyaibega  
 
 
Nsunga, 
Kassambya &  
Byamutemba 

 Located in Kagera Region in the banana-coffee agro-
ecosystems in the Lake Victoria zone  spreading into semi-
arid savannah 

 Rainfall is bimodal ranging 750-2000 mm yr-1 with long 
rains late February to May/June, and short rains late 
September to early December (season length = 200 days) 

 Heavily populated with effective population density of 
420-530 persons km-2 (overall mean = 70.2 persons km-2) 

 Major soil types are Ferralsols, Acrisols, Luvisols & 
Gleysols, dominated by sandstones, shale and quartz parent 
materials  

 Population in the area depends almost entirely on 
subsistence agriculture 

 Farming system is banana-based and sustained by 
interelationship of homegardens (kibanja), annually 
cultivated fields (kikamba) and open grasslands (rweya) 

 Common crops include bananas, common bean, maize, 
cassava, bambara nuts, yams and coffee  

 Declining productivity of banana and associated crops a 
major threat to livelihoods 

Uganda 
 

Tororo 
(0o 37’N: 
34 o 11’S) 

Kisoko & 
Usukulu 

 Located in Lake Kyoga basin with bimodal rainfall 
averaging 1200 mm yr-1  

 Population density ~280 persons per km-2 
 Mean temperatures range 15.7° to 30.6°C. 
 Predominant soils are Acrisols and Vertisols, often 
presenting problems of acidity and K deficiency 

 Land holding is 2 – 5 ha  
 The cropping system is classified as a banna-millet-cotton 
system, and is farming systems is a mixed crop-livestock 
with free grazing 

 Banana, millet, sorghum, groundnut, beans, cassava, 
maize, rice, sweet patato and cotton are main crops 

 One of the major challenges is increasing risk associated 
with farmers replacing drought tolerant millet and sorghum 
with maize and upland rice 

Zambia Mungwi -
Northern 
Zambia 
(10 o 10’ S:  
31 o  21’ E) 
 
 
Choma - 
Southern 
Zambia 
(16 o 49’ S:  
26 o 58’) 

Changa & 
Mwamba-Mulilo 

 Mungwi is located in Natural Region III & Choma in 
Natural Region I, receiving 1200 mm yr-1 and ~ 800 mm 
yr-1 respectively between late October and early April 

 Growing season length is 160 days in the north versus 
125 days in the south 

 Mean temperatures are 16-17 oC min. and 26-27 oC max. 
 Population density ranges from ~5.8 in Mungwi to 25 
persons per km-2 in Choma 

 Soils are predominantly aluminium containing & highly 
acidic Acrisols in Mungwi, and sandy Lixisols in Choma 

 Land holding is <5 ha in Choma, but > 5 ha in the north 
 Chitemene (lop and burn shifting cultivation) and 
Fundikila (Grass mounding) practised in the north,  while 
mixed crop-livestock dominate in Choma 

 Common crops are maize, finger millet, beans, groundnut, 
cassava,sweet potato and rice in Mungwi 

 In Choma, maize, groundnuts, sunflower, cotton and 
sorghum are dominant 

 Poor access to crop inputs and low uptake of improved 
farming methods are major challenges for attaining food 
security  
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Zimbabwe Makoni 
(Chinyika) 
(18°12´S: 
32°24´E) 
 
Wedza  
(18°37´S: 
31°34´E)  
 
 

Bingaguru, 
Nyahava & 
Nyamangura  
 
 
Dendenyore, 
Goto, Ushe,  
 
 
 

 Makoni site is in Natural Region III receiving 650-750 
mm yr-1; Wedza site is in NR II receiving ~800 mm yr-1 

 Rainfall is unimodal received November to March 
characterised by mid-season (January) dry spells) 

 Growing season length is ~120 days 
 Mean monthly temperature  
 Population density is 30-40 persons km-2, with land 
holdings ranging from <3 ha in Wedza to ~5 ha per 
househols in Makoni 

 Soils in both areas are course-grained sands to sandy 
clay loam classified as Lixisols punctuated in places 
by some Luvisols 

 Mixed crop- livestock systems hinged on maize 
production, with groundnut, soyabean, cowpea and 
tobacco (in Makoni) 

 Lack of access to agro-inputs against inherently poor 
fertility soils and increasing climate variability present 
major challenges for fighting food security and linking 
farmers to markets 

*Geographic coordinates only indicative of the general area 
 

3.2 General activities and approaches used 
The research approach hinged on relatively simple practical approaches that drew from 
detailed scientific understanding of the intricate processes driving smallholder farmers’ 
staple food production systems and livelihood options. Building on the research 
partnership’s experiences and exisiting knowledge of African farming systems, there was 
a deliberate focus on identifying windows of opportunity, in both time and space, for 
manipulating the socio-economic and agro-ecological factors in ways that promote 
sustainable agricultural management responses and environmental resilience in the 
wake of climate change and variability. Overall, the methods embraced in the research 
process were in recognition of the following prioritized impact areas: 

• Creating awareness on climate change and variability among various stakeholders, 
including communities, policy makers, and extension agencies. 

• Building relevant expertise on climate change adaptation among partners 
• Defining the vulnerable groups and developing options to enhance their adaptive capacity 

using existing knowledge of farm typologies 
• Enabling integrated use of local/indigenous knowledge and modern empirical science for 

adaptation to climate variability and change by households across a ‘vulnerability 
spectrum’ 

• Empowering communities to use of improved agricultural production technologies that 
match their circumstances (Best-fits), increase efficiency of resource use and provide 
opportunities for earning income wherever possible 

• Generating empirical evidence on the state of resilience among rural communities, and 
their associated urban populations, to the pressures imposed by intricate factors of a 
degrading land resource base, weakening traditional institutions, lack of capacity to adapt 
to new technological options, poor market access and constraining policy environments 

 
The main methods and tools used by various collaborating partners were: 

i) Formal questionnaire surveys 
ii) Farmer participatory research diagnostic and technology development 

approaches 
iii) Participatory action research (PAR) 
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iv) Field-based Learning Centres (defined later in this section) 
v) Experimentation (researcher-designed- managed, farmer-led, and jointly designed 

experiments were incorporated into the learning centres) 
vi) Computer simulation modeling  
vii) Policy dialogue at national levels and learning workshops at disctrict and 

community levels 
viii)Outcome mapping complemented by participatory monitoring and evaluation tools 

 
A formal questionnaire survey in combination with a suite of participatory rural appraisal 
tools were used to baseline exisiting levels of awareness about climate change issues 
and prevailing coping strategies used by diverse household categories within 
participating communities. Depending on site-specific circumstances, in terms of 
relevance of activities to address the project objectives, follow-up surveys specific to the 
different study sites were conducted. Based on the outcome of the baseline studies, 
further diagnosis and awareness initiatives were conducted through bio-physical 
characterisation of the natural resource base and production systems supporting 
livelihoods. ‘Learning centres’, which promote both field-based adaptive experimentation 
and co-learning alliances of farmers, service providers and facilitators were introduced. A 
Learning Centre is a field-based, interactive platform for practical integration of local, 
conventional research and emerging knowledge on superior agricultural innovations 
requiring promotion or farm-level adaptive testing to address complex problems. Farming 
communities, local leaders, research and extension agencies, agro-service providers 
and policy makers were mobilized around the learning centres to identify major livelihood 
issues constraining the capacity of communities to adapt, and to prioritize key areas for 
action. These activities did not only lead increased awareness about the pending 
challenges and potential impacts of climate change and variability among the various 
stakeholders, but also prompted them to express demand for improved agricultural 
technologies and management tools to reduce vulnerability. This then set the agenda for 
participatory action research, under which communities in the different study sites 
conceptualised a desired change process that they then sought to achieve through 
collective action. Most of the PAR work was implemented as part of a series of capacity 
building initiatives in which all country teams participated with mentorship from CCAA-
supported mentors. Participating communities prioritized issues they perceived required 
short to medium term action and were mobilised with the facilitation of the research and 
extension (including private) partnerships to collectively address the challenges.  In 
Zimbabwe and Mozambique, the partnerships were organised into innovation platforms 
with multi-institutional structures of mutually beneficial partnerships formed at national, 
district and local levels. Related partnerships were fostered in the other countries, but 
still had a greater involvement of the country research teams than mere facilitation. In all 
cases, learning centres acted as i) rallying points for the diverse partners in the research 
process, constituting the core for the joint planning-reflection and action cycles that 
enhanced interactive co-learning by all participants during the project period (and 
beyond), and ii) platforms for joint experimentation, knowledge integration and 
awareness creation. 
 
Our participatory technology development and dissemination of ISFM technologies and 
improved farming practices was guided by our emerging concept of ‘best-fits’, which 
aims to enable farmers and their service providers to tailor technologies according to 
farmer socio-economic x environmental circumstances. This takes into consideration 
factors such as resource endowment, farmers’ production goals, available institutional 
support mechanisms and market opportunities. Lessons learnt by members of the 
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research consortium from previous efforts to enhance efficiencies of resource use and 
farmer dynamic responses to changing scenarios of resource availability and market 
functions with respect to soil fertility management provided major insights into promoting 
mechanisms for enhancing farmers’ preparedness to climate change. One of the key 
lessons carried into the project was the glaring limitations of the ‘silver bullet’ approach, 
where for example single technologies are somewhat ‘religiously’ promoted at the 
expense of a multitude of altenatives that would suit particular groups of farmers. We 
therefore moved from the approach of ‘best bet’ technologies to joint conceptualization 
(with farmers and other service providers) of ‘best fit’ technology options for different 
farmer groups in any given situation. Hence, the relevant role of the learning centres. 
Detailed elements of this research component were pursued by post-graduate students.  
 
Computer simulation modeling was used to analyse trade-offs among different ISFM 
technologies and livelihood options that would enhance adaptation (significant part of 
this work went beyond the lifespan of the project through research of two PhD students). 
Detailed experimentation was used to inform scenario analysis through both simulation 
modeling and participatory learning processes. Data were generated to quantify the 
relationships between planting dates, soil moisture, cultivars and fertility on canopy 
development and eventually on yields. This enabled risk analysis around planting dates, 
draught power availability and climate variability for smallholder communities in selected 
sites. Crop productivity and the effect of climate variability on feed resources were also 
explored. The different scenarios generated from modeling were presented to 
communities for group discussions, generating alternative options that could be further 
tested through participatory experimentation or analysed using the relevant models. For 
instance, discussions held with communities centred on alternatives for feeding livestock 
in seasons/years of contrasting rainfall patterns, as well as gender roles, labour 
availability and constraints to implementing adaptation strategies. Labour calendars and 
labour demands of key activities were quantified and scenarios developed on how labour 
use efficiency could be increased.  
 
Project activities, outcomes and potential impacts were monitored and evaluated using 
outcome mapping with complementary tools drawn from the conventional participatory 
monitoring and evaluation approach. An outcome mapping framework was developed 
and implemented across study sites. The framework was developed by the project core 
research team at the University of Zimbabwe following an IDRC-CCAA supported 
capacity building workshop, and was facilitated from a CCAA supported consultant.  
Although there were challenges of capacity by research partners in some countries to 
use the tools consistently, the approach enhanced data collection and reporting.  
 
3.3 Project inception: setting an agenda for early diagnostic and baseline 

studies across sites 
The project started with an inception workshop held in Harare in June of 2007 and was 
attended by representatives of all implementing institutions and other key stakeholders. 
The workshop sought to create a shared understanding of the main principles and 
concepts of climate change and variability, available ISFM technologies, the learning 
centre concept, and the vulnerability and livelihoods elements of smallholder farming 
systems in SSA. At this workshop partners: 
(I)  Characterised the selected sites and communities, and also presented and 

discussed the proposed site-specific activities  
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(II)  Agreed on major diagnostic tools (e.g. surveys, use of on-farm experimentation 
with farmers and learning centres) and general protocols for monitoring and 
evaluation 

Another major outcome of the workshop was the development and adminstration of a 
baseline questionnaire and supporting participatory appraisal workshops to:  
• determine farmers’ perceptions on climate change and their prevailing coping 

strategies used at household and community levels 
• characterize livelihood profiles of smallholder farming communities across sites, 

according to their relative capabilities to respond to climate change and variability  
 
Although there were variations in findings from the specific study sites (see country 
specific sections that follow), indications from the questionnaire survey and focus group 
interactions with farmers and local institutions were that communities were conscious 
that climate was indeed changing. However, there was no evidence to suggest that this 
had become an integral part of decision-making processes influencing planning of future 
livelihood options. For instance, after known cases of flood and drought events, there 
was apparently little evidence to suggest preparedness by local communities to similar 
events in the future, as communities looked up to relief support and aid from 
governments and non-governmental organizations (NGOs). Community understanding of 
weather changes was used as a proxy for understanding of climate change and 
variability in relation to agricultural activities, with at least 76% of households in the study 
areas indicating that they noticed significant changes in weather patterns over the years. 
Poor rainfall distribution and temperature regimes emerged as the most significant 
changes observed by the communities (Box 3), but the perceived causes varied widely, 
with local context explanations of climate change featuring prominently in some countries. 
This suggested deficiencies in the information dissemination networks and information 
systems that inform farmers. 
 

BOX  3 Smallholder farmers’ perceptions of the indicators and causes of climate 
change across different regions in Africa 

 
Indicators:  
• Increased drought incidences 
• Reduced rainfall and shortening of rainy seasons 
• Unpredictable wind movements resulting in ‘cyclones’ 
• Changes in seasonal temperature regimes (very hot summers and very cold winters) 
• Prolonged winter seasons 
• Marked delays in on-set of rainy seasons 
• Alternating floods and droughts within same 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 veld/wild fires 
• Lack of respect of traditional cultural and religious values (e.g. violation of sacred places, cutting 

down of sacred trees, non-performance of rain-making ceremonies) 
• Unexplained natural forces 

 
There were diverse and mixed views about causes of climate change despite the 
evidence of a general awareness. The rise of cities and industries was cited by many 
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communities, and also human management factors of deforestation and poor farming 
practices (Box 3). Studies on use of indigenous knowledge to inform household decision-
making revealed a wide range of local indicators for predicting wet and drought seasons. 
For example, farmers believed that extremely cold winters indicated a pending drought 
while hot summers signified prospects of good rains. Some indigenous tree species were 
perceived to blossom significantly when there were prospects for a drought, and 
presence or absence of certain insect species was in some cases used to predict season 
quality.  
 
Poor soil fertility was identified as a major underlying cause for food insecurity, and 
therefore a source of vulnerability for many households, particulaly women-headed and 
aging families with limited access to agro-inputs and labour.  Communities recognised 
non-timber forest and rangeland products as a traditional mechanism to cope with 
drought and crop failure during poor seasons. A few key indigenous fruits trees 
contribute to about 20% of energy intake of wealthier farmers, and up to about 40% of 
energy intake for poor farmers in years of poor rainfall. However, the effectiveness of 
these indigenous fruit trees as a climate adaptation option was threatened by severe 
deforestation for fire wood extraction and general construction, and by what local 
communities perceived as ‘illegal’ harvesting of fruits by urban traders. Because of poor 
access to improved seed and nutrient inputs as well as other agricultural technologies, 
farmers across the different climatic zones had limited capacity to grow sufficient staple 
food even in favourable rainfall seasons. Diagnostic experimentation with communities 
established knowledge gaps on use of ISFM technologies and supporting management 
practices among farmers and service providers, and this undermined local capacity to 
respond to production challenges related to both food security and market participation. 
Yields of staple crops were often about five times less than known potential productivity 
levels. For instance, use of ISFM options following guidelines developed jointly with 
farmers showed increases in maize yield from ~0.5 t ha-1 to >5 t ha-1. Farmers often used 
different criteria to define vulnerability than was commonly used by development 
agencies and expressed concern about the breakdown of traditional social safety net 
mechanisms through establishment of the so called ‘modern’ rural development 
institutions. 
 
3.4 Moving towards action oriented adaptive measures in different sites 
Diagnostic activities of the projects enabled mobilization of communities, local authorities, 
agro-service providers and representatives of policy makers at different levels (boundary 
partners) to participate in visioning and change conceptualization exercises facilitated by 
the research teams using PAR tools. To this end, a series of PAR workshops were 
conducted, during which communities in the different countries identified priority issues 
that if addressed would yield positive outcomes in terms of adaptation (Table 2). The 
communities then took collective responsibility to designing and testing technical and 
institutional options for adaptation ‘best-fitted’ their circumstances. These interventions 
recognised climate change and variability as an ‘extra load’ to already existing and 
complex challenges that range from a declining resource base through weakening 
traditional institutions to poor market access. It was also important that the mapping out 
of adaptation strategies had to be sensitive to the reality of strongly heterogeneous 
communities, in which access to production resources or social safety nets are highly 
differentiated across farming households.  
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Table 2 Selected issues prioritized by communities in different African countries for action to 
address climate change adaptation challenges 

 
Country  Prioritized issues  

Ghana i) Improving the fertility of soils 
ii) Enhancing the capacity of farmers (particularly migrant farmers) to meet contractual obligations 

under sharecropping and other land lease arrangements due to declining soil fertility  
iii) Developing mechanisms for establishment and sustenance of local strategic food reserves 
iv) Poor markets, land tenure conflicts and institutional bottlenecks  
v) Declining yields and poor cooking quality of cassava. Local cassava varieties accepted by farmers as 

having good cooking quality are highly susceptible to Cassava Mosaic Virus (CMV)  
Mali i) Promoting farmers’ access to improved production technologies including more adapted crop types 

and crop varieties, improved organic nutrient sources and mineral fertilizers, and water harvesting 
techniques 

ii) Improving farmers’ access and use of climate information and technical knowledge 
iii) Promoting livestock productivity and breeds that are tolerant to climate related stresses 
iv) Improving soil fertility and combating increasing land degradation  
v) Identifying alternative fodder crops and associated production systems 

Mozambique i) Access and timely  availability of  inputs to include sufficient quantitities of locally preferred crop 
types  and seed varieties (e.g. short season maize variaties) 

ii) Access to and use of appropriate production technologies and climate information 
iii) Establishing local strategic food reserves at household and community levels 
iv) Developing a local criteria for targeting vulnerable community members  
v) Promoting local markets for agricultural produce  
vi) Enhancing availability of draught  power (particularly cattle) and crop production implements 

Tanzania i) Developing mechanisms for addressing emerging problems of pests and diseases for crops and 
livestock due to climate variability and change 

ii) Promoting use of locally available organic nutrient sources in combination with mineral fertilizers 
iii) Promoting farmers’ access to agricultural inputs and production technologies 
iv) Promoting networking of service providers to work with vulnerable community members 
v) Developing and promoting soil moisture conservation techniques 

Uganda i) Promoting ISFM: use of organic & inorganic fertilizers, soil and water conservation and crop rotation 
coupled with recommended agronomic practices and reduced tillage 

ii) Availability of inputs: Improved crop types and varieties [early, mid and late maturing], pesticides, 
herbicides, fertilizers 

iii) Improving farmer access to climate information 
iv) Improved storage structures: Improved local storage structures, Value addition and processing, 

Simple dryers) 
v) Developing mechanisms that enable farmers to access credit and promote  financial savings clubs  
vi) Rainwater harvesting for domestic use and irrigation of crops (Rain water harvesting, small scale 

irrigation, using, underground water, swamps) 
Zambia i) Promoting farmers’ access to improved production technologies and technical knowledge  

ii) Promoting timely access to agricultural inputs and support services 
iii) Addressing poor soil fertility problems 
iv) Promoting farmers’ access to weather information (e.g forecasting) 
v) Promoting participation of the youths in agriculture (currently youths are perceived to shun 

agriculture) 
vi) Reducing deforestation rates due to increased trading of charcoal as well as use of the traditional 

‘Chitemene’ (shifting cultivation) practices
Zimbabwe i) Availability and timely access to affordable inputs 

ii) Improving performance and role of learning centres: Providing opportunities for co-learning and 
access to climate information and knowledge  

iii) Access and use of appropriate production technologies  
iv) Improvement of poor soils 
v) Developing mechanisms for establishment and sustenance of local strategic food reserves 
vi) Involvement of communities in defining vulnerability and mechanisms for reaching the vulnerable 
vii) Strengthening / developing local marketing channels, as well as access to external output markets 
viii) Environmental protection e.g. saving of indigenous fruit trees 

 
The project adopted an inclusive approach that promoted co-learning with identified 
project boundary partners around the learning centre concept (Figure 1). Guidelines for 
prioritised ISFM technology options were developed with communities, and tested at 
learning centre field sites strategically selected by the local committees to ensure easy 
access by diversity categories of farmers and stakeholders. In principle, communities 
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were trained to efficiently use locally available nutrient resources as an entry point, 
before their capacity to acquire and utilize external inputs was strengthened. Use of 
improved crop cultivars and crop types planted at different planting windows constituted 
common treatments in many of the countries. The planting windows were identified and 
prioritized jointly with communities based on their local experiences. Various treament 
combinations related to these factors were tested and evaluated by organized farmer 
alliances in leaning centres.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As an integral part of the PAR process, communities, service providers and research 
teams jointly evaluated the various interventions and embraced emerging lessons and 
challenges into the replanning and action processes that followed. These planning-
action-reflection-and-replanning cycles drew from tools such as field days, policy 
dialogue meetings, learning centres and farmer exchange visits (Figure 2).  In the 

Figure 2 Approaches employed to promote co-learning and adaptation to climate change by 
project boundary partners across the project sites 
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LC was the nucleus for interactive and non-linear co-learning 
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following sections, we describe the main implementation thrusts and findings for 
individual countries. 

3.4.1 Ghana 
 
Investigating underlying problems 
The study was conducted with Konkomba, Asuoano and Beposo communities in Wenchi 
district. The Konkombas, which are made up of Konkomba and Dagarbas ethnic groups, 
are a predominantly migrant community as opposed to the other two, which are 
dominated by the natives. These communities were purposively selected based on main 
criteria such as market access, status of the population (native or migrant dominated) 
and accessibility to land. Households that have insecure access to land (migrants) were 
perceived as the most vulnerable to the negative impacts of climate change as they must 
pay the landlords in form of grain at harvest, whether the cropping season has been 
successful or not. Wenchi had experienced drier conditions over the past four decades, 
with rainfall between December and March over the period 1960-2007, indicating a 30% 
decline in the number of rainy days (Figure 3). The two driest years on record have both 
occurred after 1981. During workshops with communities, soil fertility decline emerged 
as the most important challenge affecting the productivity of the smallholder farming 
system in Wenchi district, and this needed immediate intervention if any prospects of 
adapting to climate change and variability were to be realised.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 Number of rainy days in Wenchi district, Ghana, during the period 1961-2007  
 
Communities indicated a significant shift from traditional cocoa growing to maize 
production over the recent years. Cocoa cultivation, which used to be the main 
occupation of the people of Wenchi before the 1980s disappeared following the 
devastating bushfire which ravaged much of the country in 1983. Re-establishment of 
cocoa farms in the Wenchi area after these bushfires has been unsuccessful. This is 
attributed to several factors including soil fertility decline, increasing rates of 
deforestation, persistent dry season bushfires and decline in mean annual rainfall. A 
preliminary rapid survey revealed that 90% of the farmers had maize as the main crop 
while cultivated area under cocoa was now a mere 3%. A number of factors that include 
market conditions (producer price), land tenure system, soil fertility, bushfires and 
vegetation and changes in rainfall were cited by farmers as factors contributing to the 
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shift from cocoa to maize based cropping system. What had remained undocumented is 
the impact of climate change on the cropping system shift. An M.Sc. study was therefore, 
commissioned to analyze the current and past cropping systems and changes in climatic 
variables and how these could affect regional shift in cropping systems.   
 
Negotiating strategies for enhanced adaptation 
Following the questionnaire survey to understand current perceptions about climate 
change and variability, and corresponding coping strategies that had been used by 
farmers, service providers and communities were mobilized to identify and test potential 
adaptation options. The mobilized farmers formed core groups that participated in an 
action research to develop ISFM options to improve crop productivity. Planning 
workshops were conducted with each of the target communities, during which activities 
to be carried out, the approaches to be used, and the resources needed for the activities 
were discussed. Roles and responsibilities were shared among various stakeholders 
including farmers, extension agents and the research team. A timeline for the various 
activities that had to be undertaken was agreed upon. Participatory technology 
development (Veldhuizen et al., 1997) approaches were coupled with PAR activities to 
implement planned change processes centred on ISFM technologies:  

• Two groups of farmers in Konkomba evaluated the effectiveness of both long-term 
technical practices such as cassava cropping, pigeonpea cropping and bush 
fallow, and short-term rotations involving cowpea, soyabean and groundnut, as 
soil fertility improvement options.  

• In Beposo, farmers sought to improve the yield and cooking quality of cassava, a 
major staple food crop in the area, by experimenting on the effect of mineral 
fertilizer and organic manure application on yield and mealiness of local versus 
improved cassava varieties  

• In Asuoano, farmers evaluated three early maturing and three late maturing 
pigeonpea varieties, obtained from ICRISAT, against a local pigeonpea variety 
traditionally cultivated by most members of the community 
 

In each of the participating groups, farmers decided to meet once every two weeks to 
work and learn together with the research team. To achieve the objective of developing 
ISFM options with farmers, learning centres were established in each of the communities 
providing a platform for communities, researchers and other stakeholders to gainfully 
interact. Periodic monitoring and evaluation meetings were carried out with the groups 
and within the research team to evaluate the extent to which planned activities had been 
implemented, as well as level of interest and involvement of different stakeholders. 
Based on the outcome of the monitoring and evaluation, the work plans were adjusted to 
enhance the effectiveness of the interventions and performance of various players. At 
harvest, farmers evaluated the treatments mainly through yield comparisons, while 
researchers used soil fertility indices to evaluate the less obvious variables. 
 
Some key findings from Ghana 
 
Farmer perceptions on climate change and variability 
Farmers in Wenchi were aware of the increasing variability in climate. They perceived 
increased frequency in drought incidences, and poor rainfall distribution as the most 
common adverse weather event in recent times. Perceived implications were that 
farmers needed to adjust their management practices to ensure optimum use of limited 
rainfall and water resources for agricultural production. While about 50% of the 
respondents attributed climate change and variability to natural phenomenon, the other 
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50% attributed it to anthropogenic causes such as tree felling, poor farming practices 
and bush fires. The households that had insecure access to land were perceived as the 
most vulnerable to the negative impacts of climate change. Adaptation options prioritized 
by farmers (Table 3) suggested a need for redesigning support services for crop 
production systems in the smallholder sector, and in some cases, this could mean 
revisiting of the previously neglected crop types and varieties. 
 
Table 3 Strategies for adaptation to climate change and variability as perceived by farmers 

in Wenchi, Ghana before research interventions 
 

Adaptation strategy   % of respondents (N=105) 

Planting of early maturing crops 16 
Planting of different crop varieties 4 
Planting of drought tolerant crops 4 
Early planting 34 
Allowing rains to stabilize before planting 9 
Changing of planting time 11 
Construction of fire belts 8 
Increased use of agro-chemicals 18 
Allowing land to fallow 5 

 
Rotational benefits of grain legumes/cassava on maize grain yield and effects on  soil fertility  
Maize grain yield differed significantly among seven cropping sequences (Figure 4). On 
the unfertilized plots, maize grain yield ranged from 0.90 t ha-1 after a soyabean-
soyabean system to 3.0 t ha-1 with a cowpea-cowpea system, while on fertilized plots the 
maize yields ranged from 1.3 t ha-1 with a soybean-soybean system to 4.4 t ha-1 following 
cowpea-cowpea system. Nitrogen application increased maize grain yield, giving largest 
benefits of 39% on fallowed plots. 
  

 
 
Figure 4 Grain yields of non- and N-fertilized maize following different cropping 

sequences at Konkomba, in Wenchi, Ghana 
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Effects of soil fertility management options on root yield and cooking quality of different 
cassava varieties  
At Beposo, application of poultry manure or mineral fertiliser increased the fresh root 
yield of cassava by up to three times compared with the control, but there was no 
significant difference between mineral fertilizer and poultry manure application (Figure 5). 
Yields were lowest with the local variety, Afosa, which gave between 6 and 10 t ha-1. 
Application of mineral fertiliser and poultry manure also resulted in improved cooking 
quality of all the cassava varieties evaluated except for Essam, for which cooking quality 
was not influenced by fertilization. Another local variety, Bensre, consistently gave the 
highest yields ranging from 23.5 t ha-1 without fertilization to 33.5 t ha-1 with poultry 
manure application. However, the improved cassava varieties, Nkabom and Essam, 
gave higher yield responses to nutrient application than the local varieties (Figure 5).  
 

 
 
Figure 5 Root yields of four cassava varieties grown under poultry manure (PM), NPK 

fertilizer by the Beposo community in Wenchi, Ghana 
 
Notable achievements and pitfalls from Wenchi  

• Three pigeonpea early maturing varieties obtained from ICRISAT were evaluated 
with the farmers, multiplied and distributed to farmers 

 Through regular interactions with stakeholders including policy makers, farmers and 
agricultural extension agents, awareness of climate change impacts has been 
created in Wenchi 

 Through the action research, interest has been generated among farmers to solve 
their own problems.  

 There was increased demand on climate information from farmer groups and 
communities by the end of the project 

 Awareness has been created among stakeholders, including policy makers, at the 
municipal level on the need to review the land tenure system in Wenchi area. During 
the last stakeholders workshop held at the Municipal Directorate of the Ministry of 
Food Agriculture to present the results of the project to stakeholders, there was a call 
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Researchers evaluating crop performance at a Learning 
Centre in Wenchi, Ghana  

to bring stakeholders together to deliberate on the land tenure situation in the Wenchi 
area. It was apparent that this dialogue would continue beyond the project phase. 

 Challenges faced during implementation of the project mainly centred on harmonising 
the divergent interests between the indigenous community and the migrant farmers. 

 
Lessons from Ghana 
 
• Farmers could be supported to 

experiment with new technologies in 
the context of their usual farming 
practices, accumulating valuable 
knowledge that could enhance their 
livelihoods in the process. However, a 
great challenge in action research is 
on how to balance the requirements 
for scientific rigour and the demand 
for research designs that meet 
farmers’ needs and priorities. For 
instance, in evaluating the influence 
of fertilisation on cooking quality of 
cassava in the Beposo, farmers did not see the need for a control plot (without 
application of either fertilizer or manure) as they already knew that cassava from such 
degraded soils did not cook well. In this research, this challenge was in some cases 
resolved by having researcher-managed experiments in addition to the farmer-
managed ones, to conform to requirements for scientific analysis. However, this 
expanded the research costs. 

• Despite their recognition of the soil fertility benefits of growing pigeonpea, farmers at 
Asuoano did not include this as an important criterion for selecting the varieties of 
pigeonpea to grow. The farmers considered criteria such as early maturity, short plant 
height, labour requirement, smaller plant canopy and ease of intercropping with yam. 
Therefore, some options for adaptation such as ISFM, would need integration into 
economically attractive interventions in order to encourage their uptake by farmers. 

• Although the Dagarba farmers in Konkomba, who are mainly migrants, recognized the 
long-term benefits of including pigeonpea and cassava in the rotational system for 
improving soil fertility, they were reluctant to include these crops in their rotational 
system because of a lack of good markets for these crops. In the Konkomba farming 
area, migrant farmers rent land and pay the land rent in the form of maize grain or its 
equivalence in cash. Tenant farmers are obliged to pay their rent irrespective of what 
crop is cultivated on the land and irrespective of the weather conditions during the 
cropping season. Since markets for pigeonpea and cassava were not well developed, 
farmers were reluctant to include these crops in their cropping systems for fear that 
they would not be able to get money to pay for the rent. Thus, promising technical 
options for addressing soil fertility decline need to be strategically supported by 
adequate socio-organizational arrangements that encourage uptake by beneficiary 
communities.  

• Identifying the unique circumstances of farmers was key in targeting adaptation 
options. Apparently, migrant communities were more eager to learn due to the need to 
increase their productivity in order to increase their income and be able to meet their 
comparatively larger financial obligations than the local farmers. 
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3.4.2 Mali 
 
Background  
Mali is a vast Sahelian country situated in west Africa where smallholder farmers 
manage crop and animal production in an integrated way, to minimize production risk, 
diversify sources of income and achieve food security. This project was implemented in 
Koutiala zone in southern Mali (Figure 6). The sustainability of this mixed crop-livestock 
system is under threat from diminished pasture resources, and poor soil fertility. 
Available animal feed are no longer adequate to satisfy annual requirements of livestock 
due to the degradation of vegetation, over exploitation of grazing resources by farmers 
and frequent droughts. Koutiala is the most important cotton production zone in Mali, 
with better skilled farmers, leading to a high human population density due to this thriving 
economic activity. However, there has been an over-dependancy on cotton and the 
region is now constrained by a declining soil resource base due to intensive utilization of 
tillage and overstocking of livestock whose numbers increasing substantially due to high 
cotton returns in the past. A recent liberalization of the cotton industry has resulted in 
increased uncertainty and high volatility of the cotton markets on one hand, while climate 
change and variability is increasingly threatening animal production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 Geographic location of the project area, Koutiala, in Southern Mali 
 
Preliminary studies showed that cropping seasons were becoming more unpredictable, 
with an unusually delayed start of rainy seasons becoming a common phenomenon. This 
often resulted in widespread crop and pasture production failure. Pastoral communities, 
increasingly affected by lack of inadequate pastures, were now in open conflict with crop-
based communities over exploitation of common property resources. There was 
increasing livestock migration towards places that can sustain pastures for longer. These 
emerging circumstances call for approaches that improve productivity and resource use 
efficiency of the whole agro-pastoral system during specific windows of the seasons to 
reduce vulnerability. As an adaptation strategy, pastoralists have also recently started 
producing fodder crops that they strategically reserve for supplementary feeding during 
the dry season when pastures are scarce. 

Study area
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Team building, community mobilization, and diagnostic studies 
Following consultations and a review of literature on state of knowledge about climate 
change and variability in Mali, researchers and development  practitioners teamed up to 
facilitate a demonstrable change of attitudes and behaviour towards adaptation by 
communities and diverse partners in the country’s agricultural sector. The resultant team 
selected two villages, Try and N’Goukan, as the project sites. The following partners 
were mobilized through meetings with target oranizations, individuals contacts with 
prospective actors, and the local radio:  
• Extension  
• Media (radio in particular) 
• Producers’ association (agricultural, livestock, natural resource management 

organizations)  
• Micro -financiers 
• Policies makers  
• Villages chiefs 
• Try and N’Goukan communities 
A series of participatory appraisal workshops were held involving key informants and 
communities. A baseline questionnnaire survey was then conducted with a randomly 
selected sample of 60 households in each of the two communities. Both the participatory 
and questionnaire surverys investigated i) current awareness of farmers on climate 
change issues; ii) farmers perceptions/knowledge and indicators of climate change; iii) 
community analysis of vulnerability and iv) current copping mechanisms and perceived 
strategic options that farmers can use to adapt to climate change. Data on 
characteristics of exisiting agricultural production systems, supporting institutions, and 
exisiting market opportunities were also collected.  
 
Conceptualization and management of change with communities and partners 
Using insights from the diagnostic activities, visioning and change conceptualization 
workshops were conducted with communities and agro-service providers. Overall, 
farmers envisioned a community that increased productivity of crops and livestock for 
sustainable food and income security, and conservation of natural resource systems. 
The farmers demanded (also refer to Table 2) 

• options for increasing forage production in the wake of increasing climatic 
stresses, declining soil fertility and land pressure  

• increased access to improved seed for adaptable crop types 
• options for better management of natural resources (trees, rivers, pastures and 

watering zones for animals) 
Participatory actions to address some of the desired changes therefore, focused on: 

• identifying and testing alternative fodder crops 
• assessing the potential for intensified livestock production through feeding trials 
• linking producers with diverse actors in the seed production sector 

 
As part of the participatory planning process, lead farmers, community leaders and other 
partners participated in field visits to seed farms of N'Pessoba and the Agricultural 
Research station of N'Tarla. At the N'Tarla, Research Station the community leaders and 
lead farmers were able to evaluate the performance of new varieties and gained 
knowledge on how these could be integrated into their own farming systems in order to 
reduce the effects of climate change and variability. The participatory action planning 
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that followed led to three main activities conducted with the two communities through 
learning centres: 
 
a) Adaptive testing for fertilization of fodder crops  

 Cowpea 
- Crop Variety: PBL 112 (DOUNAFANA) 
- NPK mineral fertilizers applied at 65 kg ha-1 
- Plot area per farmer is 0.25 ha from which 0.20 with fertilizer and 0.05 without 

fertilizers 
- Number of host farmers: 25  
- Number of farmers involved: 35 

 
Maize 
- Crop variety: Sotubaka (SWAN 1)  
- Mineral fertilizers applied at 100 kg ha-1 for basal NPK and 150 kg ha-1 urea 
- Plot area per farmer is 0.25 ha from which 0.20 with fertilizers and 0.05 without 

fertilizers 
- Number of host farmers: 15 
- Number of farmers involved: 35 

 
b) Feeding trials 
Feeding trials were conducted with ten farms in each of the two communities, selected 
according their motivation, availability of lactating cows and forage legumes. The animal 
breed used in the experiment was a Mere, being a cross between N'Dama and Zebu 
Peul. The experimental period was about three months.  
A total of 67 experimental animals were divided among three treatments:  

i) control (32 cows) under farmers’ traditional feeding strategies, (grazing, use of 
crop residues and cotton seeds) 

ii) Improved diet (ID, 24 cows) - grazing and supplementation with 2 kg of forage 
cowpea, 2 kg cotton cake and 2 kg crop residues per day  

iii) Stall feeding (11 cows) - 3 kg of forage cowpea, 2 kg cotton cake and 4 kg crop 
residues or grass collected from pastures per day 

These animals were assessed for productivity in terms of milk and manure production. 
 
c) Linking farmers with actors in the seed production sector 
Under this activity, which was also aimed at raising awarenes on climate change and 
variability challenges among service providers and policy makers, the following 
institutions were involved: 

• N'Pessoba center of seed production 
• Agricultural Research Station of Canzone for seed production 
• Project WASA (West African Seed Alliance Project), which support farmer’s 

organizations for seeds production 
 
Key results from Mali  
 
Farmers’ perception and indicators of climate change  
The analysis of farmers’ perceptions on climate change in the Koutiala area revealed 
that most of the farmers (88%) were aware of climate change and variability issues and 
some of the implications on their livelihoods (Figure 7). None of the survey respondents 
considered climate change and variability as insignificant. 
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Figure 7 Farmers perceptions on climate change and variability in Koutiala, Mali 

The major indicators of climate change identified by farmers included reduced rainfall, a 
marked reduction of season length due to late start and/or early termination of the rains, 
and poor rainfall distribution (Table 4). There was marked decrease in productivity of 
herbaceous species, such as Andropogon gayanus and trees species, such as 
Terminalia macroptera, Spondias mombi, degradation of soil fertility, and declining 
groundwater resources. 
 
Table 4 Local indicators of climate change and variability as perceived by smallholder 

communities in Try and N’Goukan villages in Koutiala, Mali 
 
Perceived indicators of climate change and variability Try (N=60) N’Goukan (N=60) 

% of Respondents 
Late start and early termination of rainfall season 
Insuffient and poor distribution of rainfall 
Decrease in available grazing land 
Decrease in crop yields 
Low productivity of Vitelaria paradoxa and Parkia biglobosa 
Decrease of plant and animal diversity 
Loss of valued herbaceous and trees species 
Decline in soil fertility 
Abandonment of late maturing varieties 
Declining ground water 
Reduction in fallow periods 
Increase in temperature 
Other 

24.0 
16.0 

4.0 
8.4 
4.4 
7.1 
7.6 
6.7 
4.0 
5.8 
5.3 
2.2 
3.5 

28.1 
15.8 

2.6 
11.4 

4.4 
3.5 
7.0 
6.1 
2.6 
3.5 
7.9 
1.8 
4.4 

 
Over 50% of the farmers indicated that the most severe impacts of climate change and 
variability as exprienced in the area were on increased food insecurity and decreased 
income opportunities for the communities. Increased incidences of human and livestock 
diseases as well as rising conflicts in use of natural resources such as gazing lands, 
forest resources and farming land were cited. About 47% of the farmers considered lack 
of agricultural equipment as a major source of vulnerabilty. Both livestock- and crop-
based farmers were perceived to be more vulnerable than households pursuing off-farm 
livelihood options. However, there were no significant differences perceived in terms of 
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Testing improved cowpea varieties fodder 
production with smallholder communities in the 
Sahel region of Mali 

gender, as most participating community members (~58%) considered the elderly and 
children as less vulnerable since the burden tends to be passed on to active groups of 
man and women alike. When farmers were asked about potential adaptation strategies, 
the majority of respondents prioritized early planting, use of early maturing crop varieties, 
production and use of manure, as well as production and storage of fodder (Figure  8). 
Communities now continue to work with a PhD student on the project to analyse 
interactions between planting dates, crop varieties and different ISFM technology options 
under farmers fields and management conditions. 
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Figure 8 Options for adaptation as identified and prioritized by Try and N’Goukan 

communities in Koutiala, Mali 
 
Testing influence of fertilizer application on improved varieties of cowpea and maize fodder 
crops as an option to reduce climate change effect on livestock 
In Try village, fertilization of cowpea 
significantly increased biomass yields 
from 2125 kg ha-1 to 3580 kg ha-1, while 
corresponding yields in N’Goukan village 
were 1438 kg ha-1 for the unfertilized crop 
versus 2920 kg ha-1 with fertilizer (Figure 
9). Farmer learning alliances around this 
experimentation led to development of a 
local criteria for a ‘good’ fodder cowpea 
crop, which included attributes such as 
rapid vegetative development, 
responsiveness to fertilization and 
influence on animal performance.   
 
Fertilization of fodder maize resulted in 
dry matter yields exceeding 11 t ha-1, against a maximum of just over 2 t ha-1 with no 
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fertilizer (Figure 9). The mere production of maize forage was a unique and novel idea to 
farmers in the two communities, and the learning centres therefore raised a lot of interest. 
Following the evaluation and reflection workshops, farmers in N'Goukan had begun 
experimenting with fertilized maize and cowpea forage in their own fields to guarantee 
livestock feed availability during the dry season instead of resorting to moving their 
animals to other regions in search of pasture. Due to poor productivity of common 
grasslands, farmers are supplementing animal feed through collection of forage at the 
end of the cropping season which will be used during the dry period when feed will be 
most limiting. Experiences have shown significant animal weight loss and barely any milk 
production during part of the dry season. Fodder legumes such as cowpea have multiple 
roles, which include being a source of feed for animals as well as improvement of soil 
nitrogen balance. Other than the important role of sustaining herds during the peak dry 
period, year round milk production is a key direct financial incentive for farmers to 
produce fodder legumes. However, the replanning exercises to further this initiative could 
only be scheduled beyond the project period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 Biomass productivity of improved varieties of fodder cowpea and maize as 

influenced by fertilization under on-farm experimentation with communities in 
Koutiala, southern Mali  

 
Influence of improved feed on dairy milk and manure production 
Dairy milk yields improved significantly under ‘stall feeding’ and ‘improved diet’ 
treatments. The average milk production milked by the shepherds ranged from 85 litres 
with ‘improved diet’ to 152 litres under ‘stall feeding’ compared with 44 litres from the 
control animals. These production levels correspond to average daily production of 0.85, 
1.50 and 0.44 litres per animal, respectively. The animals under the different feeding 
regimes also differed significantly in manure production. The mean production levels of 
manure were 131 kg for the control groups, 159 kg with ‘improved diet’ and 248 kg under 
‘stall feeding’. Based on gross margin analysis, the achieved results would enable 
farmers to realize significantly improved economic returns.  
 
Linking farmers with various actors in seed production 
Organised farmer exposure visits to research stations and seed producing companies 
did not only help to create awareness among farmers on available services and products, 
but also encouraged dialogue and co-learning with the respective organizations. For 
instance, after the visits, farmers expressed their desire to use improved varieties of 
maize (Denbagnuma and SWAN-1 varieties) and cowpea (PBL 112, IT89KD and PBL-
245 varieties). These varieties have high productivity potential in terms of both grain and 
biomass. Increased interaction among farmers, farmers’ associations, and researchers 

Villages

Try N'Goukan

C
ow

pe
a 

fo
ra

ge
 (k

g 
ha

-1
)

0

1000

2000

3000

4000

5000

Villages

Try N'Goukan

M
ai

ze
 fo

ra
ge

 b
io

m
as

s 
(k

g 
ha

-1
)

0

2000

4000

6000

8000

10000

12000

14000
Fertilized
N0-fertilizer



P a g e  | 30 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

at N'Tarla Research Station has yielded close collaboration that seek to joinly establish 
learning centres in order to design and test options for reducing the effects of climate 
change and variability. 
 
Notable achievements and challenges  

The major achievements included:  
• There is increased farmer awareness about climate change and variability within 

the communities 
• Increased awareness of community problems by service providers (e.g. seed 

producers) and policy makers 
• Increased participation by community members in joint learning, experimentation 

and use of improved fodder crops, fertilizers and research-based technical and 
climate information 

• Increased enthusiasm of farmers to self-mobilize for improved milk production 
• Realization of increased milk  and manure production as well as draught by 

participating communities 
 
Two major challenges have been identified: 

 Reliable availability of seed for improved fodder crop varieties every year 
 Storage problems of forage after harvesting, following increased production 

 
Lessons from Mali 
 
• Use of PAR could significantly enhance the capacity of communities and their service 

providers to increasing the resilience of smallholder farming systems to climate 
change impacts in Koutiala area. The PAR approach led to better understanding of 
climate change issues as well as better targeting of intervention by various actors. 

 
• Farmers are aware of the increasing variability and changes in climate and their 

criteria of vulnerability apparently embrace the social organizational parameters that 
often protect livelihoods support systems at community scales.   

 
• Local knowledge on indicators, impacts, sources of vulnerability could provide critical 

entry points for developing strategies for communities to adapt to climate change 
effects 

 
• The organization of learning space (such as workshops and learning centres) is 

necessary to enhance farmers’ knowledge. In the context of the current project, a 
focus on adapted and improved varieties and seed for fodder production had results 
whose effects were realised in the short term, and this could open opportunities for 
adoption of long-term adaptation options by farmers.  

 
• In the context of economic and environmental uncertainty (climate change), fodder 

legumes seem to be one of the best adaptive strategies for farmers to sustain cattle 
productivity, avoid mortality and improve farm income. Successful livestock 
production during droughts is a key resilience indicator. 

 
• There is a need for further investigations on mechanisms for storage of harvested 

fodder, introduction of adapted and early maturing millet and sorghum crop varieties 
to enhance food security 
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Osukuru and Kisoko communities in eastern Uganda 
are replacing drought tolerant sorghum with maize and 
upland rise, rendering themselves vulnerable to climate 
change and variability

3.4.3 Uganda 

Background 
Project activities in Uganda were carried in Kisoko and Osukuru communities of Tororo 
district. In Uganda, over 85% of the households depend directly on agriculture as a 
source of livelihood. However, agricultural production is still largely dominated by 
smallholder farming, characterised by use of rudimentary  tools, unimproved crop 
varieties, use of recycled seed, and with strong reliance on indigenous knowledge. 
Women play a key in the primary agricultural production activities. The soils in the 
country are of low inherent fertility, which is also declining due to poor capacity of 
farmers to adopt recommended soil fertility management practices, encroachment onto 
fragile areas, and lack of technical knowledge and skills of communities in natural 
resource management for production in fragile, drought and flood prone areas. Rainfall in 
the study district of Tororo is bimodal, allowing for two annual crop growing seasons. A 
growing problem has been the replacement of sorghum and finger millet by maize and 
upland rice in marginal areas that are largely suitable for these small grain crops. As a 
result the rate of crop failure has been alarming, leaving many households with acute 
food deficits. With climate change and variability, the problems in these communities are 
likely to mount if no concerted efforts are directed towards intensifying productivity of 
traditional crops and identifying alternative crop types that are adapted to the current and 
emerging climatic and environmental conditions. The project activities therefore focused 
on enhancing the capacity of farmers to use appropriate ISFM options in increasing 
productivity of sorghum, millets and prioritized grain legumes in relatively low and erratic 
rainfall conditions, as well as to identify market opportunities to improve incomes. 

Baseline surveys and participatory diagnosis 
A multidisciplinary team composed of subject matter specialists and experts who 
included soil scientists from the National Agricultural Research Organization (NARO), a 
socio-economist from Gulu University, gender specialists from Africa 2000 Network (a 
network of NGOs), and an agronomist and livestock specialist from Tororo local 
government) was formed. The team formed partnership with district extension personnel 
and other NGOs in Kosoko and Osukuru sub-counties to engage the communities in 
diagnostic activities.  A formal questionnaire survey as well as participatory diagnostic 
workshops were conducted in both Kisoko 
and Osukuru communities. The formal 
survey involved 100 randomly selected 
households 
 
During the diagnosis and visioning 
exercises, farmers indicated that their 
expectation out of the project included 
acquiring farming knowledge, NARO 
bringing improved and high yielding crop 
varieties and training farmers on soil and 
crop management, linking farmers to 
markets, strengthening farmer groups, and 
help in solving farming problems including 
erratic rainfall, floods and drought. Farmers 
indicated that they were finding it 
increasingly difficult to sustain their livelihoods due to the more hostile rainfall seasons 
that they were experiencing over the past 20 years. However, it was intriguing to realise 
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Figure 10 Proportion of farmers who had access to 
climate information in Kisoko and Osukuru 
in Uganda during 2007 
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that the farmers were actively replacing finger millet and sorghum from their cropping 
system, preferring to produce maize and upland rice, despite the increased risk 
associated with growing maize in rainfall-limited environments.  
 
Participatory planning and experimentation with ISFM technologies with farmer groups 
Acknowledging farmers’ preference for maize, learning centres were established to test 
the yield performance of maize, sorghum and millets under different ISFM technology 
options. Different maturity cultivars of these crops were used. The project engaged a 
network of Farmer Field Schools, extension and NGOs working in the areas to facilitate 
wider dissemination of concepts that enhance the resilience of the communities that they 
serve. Most of the partners in Tororo district, including researchers, were more familiar 
with the Farmer Field Schools approaches than the learning centre approach. The 
learning centres were hosted by one farmer for each crop on behalf of other members 
and used as learning platforms for the groups. The interventions, therefore, built on 
farmers’ experiences with Farmer Field Schools. The main ISFM options tested with 
farmers were: 
• Sorghum - variety ‘Sekedo’ planted during the long rains with treatments that 

included (i) farmers’ practice (ii) N fertilizer only (iii) NP fertilizer  (iv) manure only (v) 
manure + NP fertilizers 

• Soyabean  and/or groundnut receiving inorganic P fertilizers, manure and rhizobia 
inoculants 

• Maize - variety ‘Longe 5’ was planted with treatments that included (i) farmers’ 
practice (ii) N fertilizer only (iii) NP fertilizer  (iv) manure only (v) manure + NP 
fertilizers 

• Upland rice ‘Nerica 2’ was planted with treatments that included (i) farmers’ practice 
(ii) N fertilizer only (iii) NP fertilizer  (iv) manure only (v) manure + NP fertilizers 

 
A variety of materials on different ISFM options were developed jointly with communities 
and partners, and disseminated through a network of NGOs in alliance with national 
extension and local authorities. 
 
Key results from Uganda  
 
Farmer perceptions on climate change and variability 
There was high awareness among farmers in Tororo district, about 76% and 89% of 
surveyed households in Kisoko and 
Osukuru indicated increased 
variability and change in climatic 
factors over the last several decades. 
When asked about the indicators of 
the said changes, 58-63% of the 
farmers cited poor rainfall distribution 
and increased incidences of 
droughts, that are sometimes 
interrupted with floods within and 
across cropping seasons. Most of the 
farmers in both Kisoko (63%) and 
Osukuru (55%) attributed the 
experienced changes in climate to 
natural forces, while 26-44% blamed 
it on human forces. However, only 
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7% and 25% of the farmers in Osukuru and Kisoko, respectively, indicated that they had 
access to climate information. Major reasons given by the communities for this 
apparently low use of weather and climate information in the area included low frequency 
of dissemination and unreliability (Table 5). Farmers therefore still relied mostly on local 
knowledge to make farming decisions. Farmers were able to identify what they perceived 
as major impacts of climate change and variability on components of their livelihood 
systems apart from food security (Table 6), although some of the impacts were not 
adequately explained during the study.  Between 33 and 68% of the farmers perceived a 
significant increase in incidences of crop and livestock diseases due to climate variability 
and change. There was also recognition of negative climate change impacts on 
household asset base, soil fertility and quality of cropping seasons. 
 
Table 5 Reasons for low use of meteorological information by communities in Kisoko and 

Osukuru sub-counties of Uganda 
 

Limitation  Kisoko (N=100) Usukulu (N=100) 
% of Respondents  

Reliability  37 12 
Frequency of dissemination 24 42 
Content    3   2 
Timing    8   7 

 
Table 6 Perceived impacts of climate change and variability on by smallholder farming 

communities in eastern Uganda 
 

Perceived impacts Kisoko (N=100) Usukulu (N=100) 
 % of Respondents 
Change in economic situation 42 23 
Decline in household assets levels 47 23 
Increased incidences of pests and crop diseases 61 47 
Increased incidences of livestock diseases 68 33 
High incidences of drought 66 47 
Poor access of extension services 58 35 
Poor infrastructure services 21 21 
Low farmer knowledge 26 26 
Decline in soil fertility 45 33 

 
Performance of alternative ISFM technology options and crop types tested with communities at 
Learning Centres 
There was a significant increase (P<0.05) in sorghum grain yield in response to the 
application of inorganic fertilizers and manure when compared with the farmer practice 
(control). The highest sorghum yield increases were achieved with combinations of 
organic and mineral fertilizer combinations (Table 7). Communities in Osukuru also 
achieved similar yield increases of up to 100% under the same ISFM treatments. The 
debate that ensued during farmer field days was related to whether the increase in 
productivity of sorghum by such a magnitude would be attractive enough for farmers to 
prioritize the crop which was competing with maize, a crop that responds more 
favourably to fertilizers during favourable rainfall seasons. Maize-based Learning 
Centres yielded up to 4 t ha-1 of maize grain following application of combinations of 
manure, nitrogen and phosphorus fertilizer (Table 8).  However, maize yields in relatively 
poor seasons (2008B and 2009A) during the course of the study were < 2 t ha-1, 
comparable to sorghum yields during the same seasons. This seems to suggest why 
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Mr and Mrs Osinde, hosts to one of the learning centres on 
soybean in Tororo, Uganda showing plus P (in front) and 
control (behind) treatment effects  

farmers continued to take the risk of growing maize, but notwithstanding the multiple 
benefits of sorghum such as better storability and low external nutrient demands. 
Farmers agreed that sorghum would ensure some yield during bad seasons, and 
therefore resolved to strategically grow both crops to ensure food availability when 
below-normal rainfall seasons fail to sustain high maize production. The significant 
increase (P<0.05) in maize grain yield in response to application of P as compared to N 
alone indicates that P is a limiting factor for these low fertility soils. 
 
Table 7 Influence of different integrated soil fertility management (ISFM) options on sorghum 

grain yield over different cropping seasons at Learning Centres run with smallholder 
communities in Kisoko, Uganda 

  
 
Treatment 

 Yield (kg ha-1) by cropping season 

*(2008A) (2008B) (2009A) (2009B) (2010A) 
Farmer practice 2.5d 1.0c 1.5c 1.2d 1.4d 
30 kg N ha-1 3.2c 1.5b 2.1b 1.8c 1.8c 
30 kg N ha-1 + 10 kg P ha-1 3.7a   1.8ab 3.2a  2.2ab 2.3b 
4.0 t ha-1 manure   3.3bc   1.7ab 2.0b 1.6c 1.9c 
(15 N + 5 P + 2.0 t manure) ha-1 3.0c 1.9ª 2.3b  2.2ab 2.3b 
(30 kg N + 4.0 t) ha-1 manure    3.5ab  2.0a 2.3b 2.5a 2.7a 
LSD5%  0.36   0.31      0.4  0.25  0.30 

   *A and B denote long (A) and short (B) rain seasons, respectively, under bimodal rainfall  

 
Table 8 Influence of different integrated soil fertility management (ISFM) options on maize 

grain yield over different cropping seasons at Learning Centres run with smallholder 
communities in Osukuru, Uganda 

 
 
Treatment 

 Yield (kg ha-1) by cropping season 

*(2008A) (2008B) (2009A) (2010A) (2009B) 
Farmer practice 2.0d 0.81e 0.6e 2.2c 1.0d 
60 kg N ha-1 3.0c 1.5b 1.4b 2.8b 2.0ab 
60 kg N ha-1 + 10 kg P ha-1 4.0a 1.7a 1.2c 3.5a 2.7a 
4.0 t ha-1 manure  3.5bc 1.1d 0.9d 2.7b 1.7c 
(30 N + 5 P + 2.0 t manure) ha-1 3.0c 1.3c 1.1cd 3.5a 2.5a 
(60 kg N + 4.0 t) ha-1 manure  4.1a 1.3c 1.7a 3.5a 2.3a 
LSD5% 0.55 0.15 0.22 0.34 0.25 

*A and B denote long (A) and short (B) rain seasons, respectively, under bimodal rainfall 
 
The yields of both soyabean and 
groundnuts generally doubled with a 
combination of rhizobial inoculation and 
P fertilizer application. The rotational 
benefits realized by farmers in terms of 
yield increases for both sorghum and 
maize encouraged farmers to experiment 
with the various options in their own 
fields. 
Networking with other organizations 
through Africa 2000 Network enabled 
wide dissemination of the project findings 
in a short time. Following the PAR 
planning workshops held during 2009, 
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the community leadership mobilized farmers to double the production of sorghum 
through use of ISFM, as well as increasing the planted area. However, this gave rise to 
an urgent need for animal traction, to enable timely planting and increased returns to 
labour investment. This therefore constituted part of the replanning cycle for 2010, an 
activity that extended beyond the lifespan of the project. 

 
Notable achievements and challenges  

• Creating awareness on climate change and variability among communities, agro-
service provides, and policy makers 

• Bringing to discussion, the dangers and opportunities for communities to change from 
traditional sorghum and millet systems to maize and upland rice production in the 
wake of climate change and variability 

• Mobilization of researchers, NGOs, development agency and private and public 
extension to promote of a range of ISFM technologies improve soil fertility, and in turn 
leads to high crop yields, enhancing household food security and generating surplus 
produce for sale and storage for use during poor cropping seasons 

• Development, testing and dissemination of ISFM extension materials including 
brochures, leaflets, posters and pamphlets 

• Farmer training sessions on different aspects of integrated soil fertility and water 
management for farmers and frontline workers 

 
Lessons from Uganda  

• Manure was at the time of the project an under-utilized resource, but upon increased 
interest by farmers, the available quantities within the farming system proved 
insufficient even when it was used at low rates of 4 t ha-1. Therefore, use of inorganic 
fertilizers and exploitation of legume biological nitrogen fixation (BNF) should be 
enhanced for increased crop and soil productivity to meet the farmers’ goal of food 
security and improved livelihood. 

• Enabling extension and other front line staff working with communities to conduct and 
effectively use learning centres to inform farmers of improved agricultural pratices will 
generate opportunities for increased adoption.  

• The participating farmers who were involved in the PAR process from participatory 
diagnosis and characterization exercises through to the implementation of learning 
centres and assessment of results, are a potential resource for an organized farmer 
to farmer dissemination of information.  

• Farmer involvement in testing of improved technical options ensures compatibility of 
these practices with the existing farming systems 

• Implementation of PAR is expensive in terms of time and financial resources, yet it 
provides a good platform for farmers and other stakeholder to exchange ideas 
amongst themselves, and with researchers. 
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Figure 11 Project implementation site in Bukoba 
district, North-West Tanzania 

3.4.4 Tanzania 

Background 

Smallholder farmers in North West Tanzania are increasingly appreciating the 
challenges associated with climate change and variability in their production systems. 
This realization follows an increase in intensity and frequency of occurrence of extreme 
climate events such as severe droughts and floods all leading to decline in yield of both 
crops and livestock. The study 
was implemented in an area that 
lies on the Tanzania-Uganda 
interface ecosystem to the west 
of Lake Victoria (Figure 11). The 
area has a complex mix of 
natural landscapes interspaced 
with human settlements, ranging 
from heavily populated, banana-
coffee agro-ecosystems in the 
lake littoral zone to the sparsely 
populated but heavily grazed 
semi-arid savannah in the 
hinterland. The study was carried 
out across two administrative 
districts namely Bukoba and 
Missenyi. The area encompasses 
two broad agro-ecological zones 
distinguished by local geology, 
rainfall and altitude. The vast 
majority of the population in the 
study area depends entirely on subsistence agriculture. The farming system is 
comprised of three distinct but closely linked land use types; i) the homegardens 
(kibanja); ii) the area for annual crop cultivation (kikamba) and iii) grasslands (rweya) 
which serve as communal grazing land, source of mulch and thatch grass and area for 
shifting cultivation. Common crops in the kibanja are bananas (Musa spp.), coffee 
(Coffea canephora), beans (Phaseolus vulgaris), maize (Zea mays), taro (Colocasia 
esculenta), cassava (Manihot esculenta) and various fruit trees. Crops in kikamba 
include maize, cassava, sweet potatoes (Ipomea batatas), yams (Dioscorea spp.) and 
occasionally taro. Bambara nut (Vigna subterranea) is also cultivated. 

Investigating perceived causes and indicators of climate change, and exisiting coping stretegies 

Complementary diagnostic tools (questionnaire survey, group discussions & semi-
structured interviews) were used to capture and document how local communities 
interpreted the broad subject of climate change and variability. A questionnaire survey 
was administered to 180 households, of which a third were female-headed. More than 
twenty focus group discussions were held, with each group comprising 10–30 farmers. 
Transect walks were carried out by the research team together with key informants from 
the community in order to observe and record the state of the farming units, crops and 
livestock. The combination of these tools allowed for analysis of divergent views and 
implications of these differences regarding the design of appropriate adaptation 
strategies. The research team also interviewed extension officers including veterinary 
officers, crop and soil scientists, human health specialists, in addition to district 
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administrators and ward and village leaders to ascertain their views on the problems of 
climate change/variability in their respective areas of jurisdiction. A baseline report was 
prepared and discussed at meetings held with a mobilized district technical team 
comprising the district executive director, district planning officer, district agricultural, 
livestock and community development officer. Others were district natural resource 
officer and district health officers. A copy of the survey report was given to each of the 
participants for action and future reference. The team then undertook to mobilise 
communities to enhance their understanding of causes and impact of climate change 
and build their capacity to test adaptive options that could reduce some of negative 
impacts of climate change and variability for action. 
 
Change conceptualization and implementation of prioritized adaptation strategies 
Based on insights from diagnostic activities, feedback workshops were held in both 
Bukoba and Missenyi districts with communities, local authorities, extension agencies, 
civic organizations, NGOs, and policy makers and other stakeholders. The workshops 
were an initial step in creating the much needed awareness on climate change and 
variability issues, enabling discussions to identify sources of vulnerability, the most 
affected households, and actions necessary to enhance adaptation. Using PAR 
approaches, visioning exercises were then held with the communities, and their desired 
changes on prioritised issues discussed.   
 
Exeperimentation and co-learning with farmers aroung  ISFM learning Centres 
Participatory action planning meetings were held with facilitation from the extension 
workers and the core research team. Communities came up with a plan that involved a 
series of learning steps, with the aim to enhance the capacity of farmers to test or 
implement some of the options in their own fields at scale (Table 9). 
 
The participatory action planning process led to development of a criteria for 
establishment and implementation of 7 Learning Centers, namely, Nsunga, Kassambya 
and  Byamutemba in Missenyi district, and Maruku, Kyema, Butahyaibega and Bulinda 
(in Bukoba District). These Missenyi Learning Centers represented the low rainfall zone, 
while  those in Bukoba represented the sub-humid zone. The main objective was to 
promote co-learning and accelerated exchange of technical information among farmers 
(and with service providers) while testing different ISFM options for increased crop 
productivity. The learning centres were managed by farmer groups, composed of both 
males and females. The treatments used in the learning centres were informed by farmer 
production objectives. In the sub-humid zone of Bukoba district, production of crops is 
constrained mainly by poor soil fertility and high pest and disease pressure (Table 10). 
Farmers in this zone requested to learn (through experimentation) about the use of 
mineral and organic fertilizers and test improved crop varieties for tolerance to pests and 
diseases. In the semi-arid zone in Missenyi district, crop production is constrained by 
droughts and frequent floods. Farmers in the area therefore, prioritized learning on 
techniques to conserve soil moisture as well as use of crop cultivars that are adapted to 
both drought and flood conditions (Table 10). 
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Table 9 Identified impact of climate change and variability and corresponding adaptation 
options prioritized for participatory action by smallholder communities in Bukoba 
and Missenyi, Tanzania 

 
 
Table 10 ISFM teatments tested in learning centres by communities in Bukoba and 

Missenyi, Tanzania 
 

Agro-ecological zone ISFM options tested Crop 
High rainfall zone 
(Bukoba) 

Fertility management with: 
i) No fertilizer application 
ii) Mineral fertilizers (calcium 

ammonium nitrate) 
iii)  Farmyard manure 
iv)  Farmyard manure plus mineral 

fertilizer 

Improved and local 
maize varieties  
 

Low rainfall zone 
(Missenyi) 

Planting maize seed on:  
i) Flat cultivation 
ii) Flat cultivation with mulch 
iii) Normal ridges  
iv) Tie ridges  

Improved and local 
maize varieties  

 
To ensure effective farmer learning, training sessions were organized at each key stage 
during the production process (e.g. land preparation, planting, fertilizer application, and 
post harvest handling). In addition, farmers met once every two weeks to assess the 
performance of treatments at their learning centres. At these visits, the farmers were 
able to generate informative reports on plant vigour and incidences of pests and 
diseases. At least one major field day was organized per season for each of the learning 

Zone Climate 
indicator/impact 
topic 

Intervention Issue Proposed action to 
take  

High rainfall 
zone 

Cycles of 
droughts and 
floods, with 
increased 
incidences of 
pests and 
diseases 

 

Use of drought tolerant 
and pests and disease 
tolerant/resistant  crop 
varieties 

 

How to make 
improved seeds 
available 

Community based 
seed production  

Use of fertilizers (animal 
manure and mineral 
fertilizers) to boost crop 
productivity 

Unavailability of 
mineral fertilizers 
and limited 
manure 
quantities 
(including poor 
quality) 

Improved 
management of 
manure handling to 
maintain high N 
content (basic quality 
index) 

Low rainfall Recurrent 
droughts leading 
to widespread 
food deficits 

Use of short season and 
drought tolerant crop 
varieties 

Unavailability of 
improved seeds 

Community based 
seed production  

  Use of moisture 
conservation techniques 
e.g. water harvesting, 
mulching 

Unavailability of 
mulch materials 

In situ production of 
mulch  
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Maize planting by farmers at Bulinda Learning Centre in 
Bukoba, Tanzania

centres, during which evaluation of both the treatments and the learning arrangements 
was jointly carried out with various partners. The dissemination meetings were organized 
by village governments, but facilitated by ward leaders the project team. Core group of 
farmers at each learning centre was split into three sub-groups composed of 15-20 
members. The sub-groups would go through four major steps to enhance learning and 
knowledge sharing, namely, field observations, data collection and processing, 
discussion and synthesis and then presentation and sharing to the bigger core group. 
 
Some key findings from Tanzania 
 
Understanding causes and vulnerability to climate change and variability 
Farmers generally indicated having noticed significant increases in variability and change 
of climatic conditions. Over 80% of respondents stated frequent floods and droughts as 
indicators of climate change, while 75% percent associated increased pest and disease 
pressure with changing climate. The majority (>80%) of farmers identified lack of 
seasonal climate forecasting information as a major source of vulnerability for the 
communities. Due to this lack of information, there was a general lack of know-how and 
therefore demand for appropriate production techniques and adaptive measures. This in 
turn, was perceived as being among the key factors that lead to increased negative 
impacts of climate change and variability to most farmers. Farmers perceived that there 
was an urgent need to test, with communities, extension and other service providers, 
possible technologies to improve agricultural productivity to primarily address the 
problem of food insecurity. 
 
Coping and adaptation strategies 
Smallholders farmers in the study area were generally perceived as fundamentally 
innovative and having a relatively 
high capacity to adapt. This was 
illustrated by the ability of the 
communities to transform the 
predominantly poor grasslands 
into inhabitable dwellings through 
years of cultivation, selection and 
cultured management of the land 
under the traditionally known 
Haya farming system. Major 
coping strategies included 
remittances and gifts, in-kind 
loans from family or friends, sales 
of livestock and household assets, 
and cutting down trees for timber 
or charcoal to raise capital. However, these strategies have over the years proved 
insufficient as sources of adaptation. Farmers have inreasingly been unable to repay 
loans. Livestock populations have been negatively impacted upon by the changing 
climatic pattern, and there has been accelerated deforestation. During the study, 
communities identified three major pathways to adaptation, namely extensification, 
intensification, and diversification into off-farm activities.  
 
The potential for extensification of the Haya farming system is constrained by a number 
of factors. The land surrounding the homegarden system is usually sandy with low 
organic matter contents. Although existing natural forests are jointly controlled and 
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Farmers’ field climate change adaptation day 
Kassambya Learning Centre in Missenyi District, 

managed by local and district authorities, the possibility for clearance and settlement on 
these does not exist due to steep slopes. On the other hand, the fertile grasslands on 
less sloping land of the system, designated as grazing land over the last four decades, is 
now almost entirely under tree cultivation. Historically, these poor fertility soils supported 
grazing for livestock, as well as production of tolerant crops, mainly bambara-nuts and 
yams. Crop production has been undermined by unavailability of manure, the main 
fertilizer for the home gardens. Productivity of home gardens is increasingly declining as 
the number of cattle has decreased due to diminishing grazing land. The lack of 
available land and manure for home gardens, suggests that opportunities for extending 
the system are severely constrained. 
 
In both the high and low rainfall areas, potential for intensification has mainly been 

constrained by limited feasibility to 
mechanize production on steep 
slopes, and difficulties to access 
inorganic inputs either due to lack of 
credit or removal of subsidies. 
However, available options include 
increased application of manure and 
compost, traditional application of 
mulch grass, utilization of improved 
seeds, cultivation of higher value 
agroforestry species, and higher 
yielding livestock breeds. However, 
these options need re-evaluation in 
the context of increasing climate 
variability and change, analysing 
associated risks, current and 

projections on market opportunities, and distribution of benefits to safeguard vulnerable 
households. 
 
Current elements of diversification that have occurred over a century in Bukoba and 
Missenyi districts, include migration to more fertile lands, as well as seeking off-farm 
employment opportunities (quiting farming) in town/cities nationally and in neighbouring 
Uganda. Farmers indicated that in recent years coffee, tea and vanilla revenue provided 
the opportunity to educate children, opening new livelihood opportunities (e.g. through 
remittances). Transportation, and the level of physical infrastructure partially determines 
the prospects of generating off-farm income as it dictates access to more profitable 
agricultural markets and employment opportunities. 
 
Influence of different ISFM options on maize productivity 
Farmers were able to learn that they could get better returns to fertility management if 
they used improved maize varieties instead of recycling local seed. The local variety 
yielded 0.7 – 2.9 t ha-1 under the different ISFM treatments, while the improved variety, 
SITUKA, yielded between 1.0 t ha-1 and 5.0  t ha-1 (Figure 12). Combined application of 
farm yard manure and mineral fertilizer gave the best yields in each case, out-performing 
both sole manure and sole fertilzer treatments by about 38-80%. Across the cropping 
seasons and different learning centres, the improved variety consistently gave 2-5 times 
more maize grain than the local variety. Sole manure and sole fertilizer treatments did 
not differ significantly. During participatory evaluation exercises, farmers acknowledged 
that improved crop varieties were more tolerant to soil moisture stress as well as 
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diseases. The short rain season of 2008 was regarded by many farmers in Tanzania as 
a drought season, but the improved variety SITUKA gave considerable yield as opposed 
to almost zero yields from the local varieties.  Under low rainfall conditions, in Missenyi, 
use of mulch on flat land gave the highest maize yield followed by use of ridges. Both 
these treatments more than doubled yields achieved under farmers’ current practice. 
 

 
 
Figure 12 Performance of local versus improved maize varieties under different soil 

fertility management options across farmer learning centres in Bukoba, 
Tanzania 

 
Participatory action by communities to increase availability of improved seeds and manure 
Following participatory evaluation and reflection worshops, which brought about 
interaction between communities policy makers at local, district and national levels, 
emerging action plans have focused on mechanisms for enhancing availability of 
improved crop varieties and organic and inorganic fertilizers to farmers. 
 
To address challenges on availability of improved maize seed, facilitation was made by 
the research team for farmers to acquire basic seed from research centres. Farmers 
leading the learning centers were asked to provide fields of at least 1 ha, with sufficient 
isolation distances. Training of farmers on community seed production was done by 
breeders and seed inspectors in respective districts, after which the fields were 
established. Seed inspectors from the National seed certifying Institute (TOSCI) were 
mandated to monitor, and provide technical backstopping to the communities for 
enhanced seed quality. This activity attracted the attention of district councils and was 
handed over to the respective councils towards the end of the project. By the end of 
June, 2010, a total of 3.5 tonnes of improved maize seed had been produced by 
participating farmers. Re-planning activities were now focused on scaling up and 
developing a criteria to ensure distribution of benefits. 
 
Improving availability of quality manure for use by smallholder farmers was perceived as 
the best method to rehabilitate degraded soils in the high rainfall area and sustain 
productivity under changing climate. This was pursued through three major steps: 
Step 1: Mobilization of members of the learning centres to practice zero grazing of goats 
or pigs. Farmers were then trained on proper housing, feeding methods and on how to 
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collect and manage animal manure and feed refusals. Following this, the groups secured 
experimental animals, which were housed and kept at a learning site. Participating 
farmers were required to replicate what they learn at learning sites and a monitoring plan 
of the individual farmers was designed by the group assisted by the research team. At 
the end of the this first step a reflection of the action taken was done to identify lessons 
learnt.  
Step 2: Farmer groups were trained on how to produce and manage manure quality (this 
was still on going at the end of the project phase). The farmers would then be trained on 
manure placement methods and application rates. The farmers plan to evaluate the 
influence of the different manure qualities on crop productivity.  
Step 3: As currently planned, this step will involve identifying the necessary conditions for 
a farmer to adopt the production and use of high quality animal manure.  
These conditions will facilitate the participatory production of training manuals on manure 
production and management, extension materials (leaflets, brochures posters) to 
facilitate scaling out this technology to more farmers in the Lake Zone region and 
Tanzania at large. The activity has generated interest from community and policy makers, 
and Lake Zone Research Fund (ZARDEF) had agreed to continue funding it beyond the 
project phase. 
 
Notable achievements and challenges  

• Influencing changes in perceptions of communities, district authorities and policy 
makers about climate change and variability. The subject is now an integral part of 
develpment planning discussions in the area. 

• Mobilizing communities and service providers into action to enhance availability of 
improved maize seed and associated fertilizers including good quality animal manure. 

• Attracting the attention of district and national policy makers, and getting support for 
continuation of the participatory action component of the project 

 
Lessons from Tanzania  

• Majority of farmers in Tanzania view climate change as signified by short-term events 
manifested into seasonal hunger or simply shorter rainy seasons, and tend to seek 
for coping strategies rather than adaptation measures 

• Resource poor households largely represented by female-headed, child-headed, 
household headed by elderly people and households with small land holdings are 
more vulnerable to impacts of climate change and variability 

• Education level determined the availability of livelihood options, and therefore 
potential for adaptation 

• The current practice whereby experts (including extension workers) impose solutions 
on farmers has long been discussed. If adaptation measures have to be effective, 
dialogue and building of trust are required to facilitate behavioral change in which 
experts actively seek to understand farmers’ views and integrate the useful ones into 
adaptation strategies. Climate change adaptation opportunities can be broadened by 
bringing together both local and non local perspectives which can facilitate dialogue 
between farmers, experts and authorities  

• There is scope to develop locally relevant adaptation strategies with communities 
through PAR on improved agricultural practices that enhance food security. The 
performance of improved maize variety (with vigor, resistance to diseases, escape to 
drought, grain yield) with different ISFM options attracted farmers participation 
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3.4.5 Mozambique 

Background  

The project was implemented in Barue and Manica districts of Manica province in central 
Mozambique (Figure 13). Maize is the main food crop grown under rain fed conditions, 
with sorghum prominent especially in Barue district. Rainfall distribution is generally poor, 
resulting in crop failure even if cummulative amounts received may seem ‘adequate’. 
Farmers in central Mozambique are often faced with severe food security challenges due 
to low crop productivity coupled with poor access to agricultural inputs and output 
markets. Mozambique offers a unique climate change study environment as years of 
drought are often followed by excessive rains and floods. Vast low lying plain that 
communities use for rice production are prone to flooding as major rivers that originate 
from further inland often burst their banks at the peak of rainy seasons, especially if 
associated with cyclones. Problems have recently come to the fore regarding the 
sustainability of current cropping systems in the light of emerging negative impacts of 
climate change and variability. Smallholder agricultural production in Mozambique is 
largely carried out without much use fertilizers of due to poor accessibility and the 
general perception among farmers that their soils are fertile. However, indications are 
that the soil resource base has been degrading as nutrient mining without maintenance 
fertilizer application has occurred for decades. The use of low yielding long season local 
maize varieties is widespread. This results in farmers failing to utilize windows of 
opportunity when favourable weather conditions arise in some seasons.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Team building and diagnostic studies 

Project activities started with a national team building workshop involving soil fertility 
specialists, agronomists, breeders, livestock specialists rural sociologists and agricultural 
marketing and technology dissemination specialists from the national agricultural 
research and exension departments and local government authorities. Mobilization of 
community leaders then followed.  
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Figure 13 Geographic location of Manica and Barue study district in, 
central Mozambique 
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In line with broad project objectives, diagnosis of prevailing community perceptions to 
climate change, current coping strategies and livelihoods options in Barue and Manica 
districts was then conducted through formal questionnaire surveys and a variety 
participatory appraisal tools. The participatory methods used included resource maps, 
transect walks to identify common resource pools supporting the communities and focus 
group discussions to investigate current coping strategies and potential adaptation 
options. A formal questionnaire, informed by participatory diagnostics, was administered 
to a total of 100 households  by enumerators trained by the project. The focus group 
discussions culminated into a design and setting up of diagnostic field experiments to 
determine limiting nutrient and corresponding responses of crops to applied fertilizers.  

Participatory mapping of coping strategies and conceptualization of change 

Current coping strategies were further investigated with the Honde community in Barue 
to explore vulnerability and map out major food sources for most households following a 
failed 2007/08 cropping season. Participatory visioning exercises were conducted as part 
of the PAR process, and priority issues pertaining to community needs to adapt to 
climate change and variability were explored. The research team and local aouthorities 
facilitated the mobilization of diverse stakeholders, including private input supply 
companies, farmer associations, agro-processors/buyers, transporters, potential credit 
providers, and policy makers. These partners formed an Innovation Platform that would 
work with the communities in addressing some of the problems and challenges that were 
beyond local solution. This process benefited from SOFECSA implementation of the 
FARA sub-Saharan Africa Challenge Program (SSA-CP) within the same districts.  
 
Testing improved technical options with communities 

A major outcome of the participatory planning process was the establishment of Learning 
Centres by communities and service providers, initially with the facilitation of the 
research team, but eventually by the national extension. Farmers were mobilized into 
volunteer groups based on location and social interactions. Because of the central role of 
the cereal-legume systems in their livelihood strategies, farmers prioritized activities that 
would strengthen their capacity to be self reliant in terms of food and income generation 
from the sale of crops. Learning centres were therefore established to test the response 
of different maize/sorghum varieties to time of planting, fertilization. Maize/sorghum yield 
response to intercropping and rotations with different grain legumes was also evaluated. 
The main factors tested in the Learning Centres included the following:  

• Cereal and legume intercrops/rotation 
• Different maize/sorghum varieties planted at three different planting dates, with 

plantings before 20 November considered ‘early’, and late planting after 1 January. 
• Inorganic fertilizer (300 kg ha-1 NPK and 150 kg ha-1 Urea) 
• Cattle manure 

 
Crops used included:  
• Maize 
• Sorghum 
• Cowpea 
• Pigeon pea 
• Ground nut 

Guidelines for experimentation with these options were developed jointly with 
communities, and accordingly modified between cropping seasons. About 65 ISFM-
based learning centers were established  during the course of the project. Each Learning 
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Centre benefited about 25-30 farmers, who in turn, were facilitated to educate other 
surrounding farmers by actors on the innovation platforms. 
Participatory evaluation of activities and dissemination of findings 
Both farmer-facilitated and researcher/extension-facilitated dissemination and knowledge 
sharing patforms were provided through field days, farmer exchange visits, and local and 
disitrict shows. Regular meetings by farmer groups at Learning centre enhanced 
information flows and feedback of performance of technologies during the course of the 
season. Policy dialogue workshops were conducted at provincial and national levels with 
the facilitation of the extension (DNEA) and research (IIAM) departments.  
 
Key results from Mozambique  
 
Perceived causes and impacts of climate change and variability 
There was high awareness of changes in climatic patterns, with farmers considering the 
following as some of the indicators: 
• Changes in distribution, duration and amount of rainfall within seasons. For instance, 

the rains would normally start in late October to mid-November, but increasingly the 
rainy season is perceived to start in December. In some cropping seasons, the rains 
still start normally in October/Novermber but a long period of drought follows, 
scorching all the early planted crops 

• Winter seasons last longer until August. This gives an indication of a pending late 
start to the rainy season 

• Disappearance of some plant  and animal species 
 
Farmers were consistent in citing the following as major causes for the observed climate 
change and variability effects: 
• Burning of forests and deforestation driven by agricultural land clearance, hunting of 

wild animals, charcoal making, firewood marketing and timber harvesting 
• Loss of cultural, religious and moral values (e.g. burning of sacred places such as 

cemeteries; pollution of major rivers by locals; immoral behaviour including murder, 
prostitution and baby dumping)  

• Pollution of the environment through industrialization in cities and towns 
• Natural forces not understood beyond current understanding of humans 
• Lack of government institutional support to sustain traditional values that have 

supported sound management of natural resources  
 
Factors increasing vulnerability of community members to climate change and variability 
The farming communities, including local leaders ranked ten major sources of 
vulnerability (in order of importance): 

1. Lack of timely access to seed and fertilizers, including short season crop varieties 
and other agricultural inputs 

2. Lack of market opportunities for trade of agriculture produce 
3. Lack of draught power and farming equipment 
4. Lack of access to weather forecasting and other climate information 
5. Unavailability of local storage facilities to keep strategic food reserves at 

houesehold and community levels 
6. Local grain storage not available 
7. Poor support and criteria for targeting vulnerable groups 
8. Poor access to agricultural technologies and associated technical know-how 
9. Lack of support and promotion on use of local varieties  



P a g e  | 46 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

10. Lack of commitment of service providers  
 

Current coping strategies and proposed adaptation strategies 
The study revealed that a large proportion of the households were not able to produce 
adequate food crops to last them through the next harvest, even during a normal 
cropping season. A drought would severely weaken the overall community safety net as 
the resource endowed farmers, who would normally produce excess during favourable 
rainfall seasons and support others, would also register food deficits. In-depth 
discussions with the Honde community following on their experiences during the severe 
drought of the 2007/08 season, showed that coping strategies were hinged mainly on 
utilization of fruits (both domesticated and wild fruits) and other non-timber forest 
products such as honey, wild roots and tubers (Table 11). Farmers indicated only four 
months of food self-sufficency. It was apparent that more than 50% of the households 
found it difficult to harverst food that would last their families for a period of more than 
five months in a year, even in normal years. The most critial period is often between July 
and December after which some households have access to fresh produce mostly from 
the gardens and wetlands (vleis). Wetlands are an important resource as they are 
strategically utilized to produce an early maize crop so as to shorten the hunger period. 
Other coping strategies included sell livestock to buy food, off farm activities through 
migration to cities and towns, and sell of wares from art and crafts. 
 
Table 11 Tracing coping strategies used by farmers in Honde community in Barue 

district, Mozambique, following a failed cropping season  
 

Month Coping strategies used by farmers 

 
March 

Maize from the early harvest from the farms 
Some households utilize the diminishing food from grain reserves from 
previous year harvest, while others scavenge for whatever little produce 
that can be found in fields after major food crops fail 

April Cassava, little harvest from drought tolerant sorghum and millets 

May Sorghum bran, bananas, yams, sweet potatoes, sugar cane 

June Sorghum bran, bananas, yams, sweet potatoes, sugar cane 

July Sorghum bran, bananas, yams, sweet potatoes, sugar cane 

August Bananas, yams, sweet potatoes, sugar cane , honey 

September Wild roots and tubers (nhamuthatha, munhanha, nhamufu), honey 

October Honey, wild fruits (e.g Uapaca fruit ), unripe mangoes 

November Honey, unripe mangoes, bananas, banana root 

December Honey, mangoes, pumpkin leaves, green mealies from gardens 

January Cassava leaves, pumpkin, water-melons, cucumbers, green mealies 
from gardens 

February Pumpkins, maize from wetlands 
 
Communities were severely constrained by lack of weather forecasting and climatic 
information, mostly relying on indigenous knowledge to make farming decisions. Some of 
the indicators used to predict the quality of pending cropping seasons were: 
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Learning Centre host: A resource-constrained 
farmer and his family (top) in central Mozambique 
explaining (left) the use and benefits of ISFM to 
achieve food security 

• Uniform flowering of mango trees (Mangifera indica L.) across different agro-zones, 
indicative of low rainfall during the coming season. This was often intepreted as ‘a 
God given mechanism’ to enable more fruit for people as they face the hunger period. 

• Occurrence of very hot days in the midst of the winter season indicative of a pending 
poor season 

• Prevailing North to South winds, instead of the normal East to West, would suggest a 
drought season.  

• Migration of some species of wild animals and birds into and out of the area before 
the coming of a rainy season 

 
Communities suggested some key adaptation strategies:  
o Establishment of small shops for agricultural inputs at community level with capacity 

to provide diversity of crop types and varieties, including traditional crop types and 
varieties  

o The local government should create conditions for establishment of local markets, 
and should also critically look at institutional arrangements supportive of organisation 
that are willing to work with communities for self-reliance, against those that are 
exploiting the poor farmers 

o Strengthening mechanisms to enhance livestock production 
o The government should assist in building strategic grain storage facilities and 

promote agro-processing at local service centres (e.g. grain milling plants) 
o Create a feasible criteria for identification of target group with the support of national 

extension and community leaders to ensure efficient allocation resources and 
aid/relief 

o Research should produce technological 
packages that address community needs 
and the extension to disseminate those 
packages by practicing with farmers 
through learning centers, and providing 
illustrated pamphlets 

o Building road infrastructure to make 
services accessible to communities 

Experimenting with ISFM options and 
planting dates in Learning Centres 
Different options of ISFM tested with 
communities in the learning centres 
showed potential to increase productivity 

of maize from the current 1 to between 2 and 3.5 t ha-1. Traditionally, farmers in these 
districts do not use external inputs in their production systems. The learning centres 
created awareness among communites and service providers that the soils’ apparently 
high nutrient reserves, can be run down quickly through use of high nutrient demanding 
crop varieties that are needed to achieve food security. A need for use of external 
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Figure 14 Performance of different maize varieties planting at different times at 
learning centres in Barue district, Mozambique  

fertilizers was therefore realised. As a long term strategy to safeguard future livelihoods, 
it was found imperative that farmers commence to apply maintenance quantities of 
external inputs to avoid soil nutrient depletion that could lead to poor adaptive capacity of 
future generations. Results from the learning centres showed the local maize variety 
consistently producing the least yields, while the Pan67, an improved cultivar from 
Pannar Seeds (Pvt) Ltd, had largest yields across the three planting windows (Figure 14). 
Matuba and Tsangano are both improved open pollinated early maturity varieties. While 
they are promoted by the national systems due to other positive attributes including 
disease resistence, they did not differ significantly with the farmers’ local variety in terms 
of yield. Other than yield, farmers evaluated appropriateness of maize varieties in their 
farming system based on how well the grain stores, maturity period and the possibility to 
produce some grain without fertilizer application. Results indicated that the local variety 
was poorly responsive to fertilizers, but was also stable at a yield of 1.8 t ha-1 across the 
three planting dates, while the hybrid variety lost its yield substantially when planting was 
delayed. In learning centres that tested different fertilization options, the hybrid varieties 
also yielded < 1 t ha-1 when no fertilizer was applied. The local variety was also highly 
rated because of its storability under farmers’ local storage facilities, but is clearly inferior 
when the objective is to increase productivity and build strategic stocks to safeguard 
against periods of climatic shocks. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notable achievements and challenges  

• Farmers were equipped with knowledge and hands-on skills to use improved crop 
varieties and ISFM technology options to improve food security. Farmers now 
working through farmers’ associations to demand knowledge and improved 
technologies 

• Mobilization of diverse agro-service providers and policy makers to be responsive of 
community needs. Extension and research departments now working closely with 
local leaders and farmer associations 

Major challenges included: 
• Limited opportunities to mobilize key partners to build infrastructure on local grain 

storage facilities 
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• Lack of short- to medium-term solution to farmers’ demands for crop varieties that 
integrate the good attributes of traditional crop varieties (e.g. storability) with the 
strengths of new cultivars (e.g. high yield potential and responsiveness to fertilization).  

• Convincing credit-providing institutions to work with smallholder. Currently these 
institutions primarily provide credit facilities for medium and large scale commercial 
farmers, and the innovation platforms need strengthening to ensure that smallholder 
farmers also benefit. 

 
Lessons from Mozambique  

• Most of the smallholder households in Mozambique are highly vulnerable to climate 
change and variability due to high incidence of food insecurity and poverty. Any 
increased frequencies of drought will further diminish opportunities to get 
supplementary food sources from natural resource pools and wetlands. 

• Strengthening of local institutions and local social safety nets could provide a key 
entry point for enhancing adaptation of local communities to climate change and 
variability. Farmers are currently pre-occupied by issues of climate variability. 

• The project implementation approaches used (especially PAR and Learning Centres) 
equipped farmers with strategic measures to adapt to pressures of climate change 
and variability.  

• PAR is costly in terms of time and resources, but was an effective way to understand 
farmer livelihood strategies.  
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Women farmers in Fwambo village of Northern Zambia 
welcoming the project team during diagnosis

3.4.6 Zambia 

Background 

Project activities in Zambia were carried out in two distinct regions of Northern and 
Southern provinces (refer to Table 2). Mungwi district in the Northern province receives 
high rainfall, usually >1000 mm per year which has over years resulted in development 
of acidic soils, and is home to the Bemba people who traditionally do not keep cattle. For 
decades, the Chitemene (slush and burn) system has supported production of finger 
millet, but is increasingly trained by a diminishing forest area. About 10-12 ha of 
woodland are required annually to lop trees that sustain 1 ha of millet. In contract, 
Choma district in the Southern Province is dominated by a mixed crop-livestock system 
and experiences frequent droughts. Tonga communities live in Choma, and have 
permanent homes. 

 
Team building and diagnostic 
studies 
The research team in Zambia was 
built around a multi-displinary 
SOFECSA country team 
coordinated by the Zambian 
Agricultural Research Institute 
(ZARI).  Following participatory 
diagnostic workshops, a 
questionnaire was designed and 
administered in both Mungwi and 
Choma districts to investigate 
farmer perceptions on climate 
change and variability, current 
community copping strategies and 
practices towards adaptation. The 

diagnostic workshops were coupled with policy dialogue meetings to create awareness 
on current and potential impacts of climate change and variability, as well as identify 
sources of vulnerability for different communities. 
 
Joint identification and testing of adaptation options with communities at Learning Centres 
Visioning exercises conducted with farmers as part of a PAR processes resulted in 
prioritization of actions that promoted increased productivity of staple maize and finger 
millet to enhance household food security. This was considered as the first critical step 
towards building the adaptive capacity of communities to climate change and variability. 
Following the mobilization of diverse agro-service providers and local leaders and 
subsequent participatory planning workshops, Learning Centres were established with 
the following objectives: 

• To evaluate different ISFM technology options that included grain legume 
(groundnut, cowpea and soyabean) – maize rotations, and cattle manure and 
fertilizer combinations (Choma only), against current farmers practices  

• To determine the effect of planting date on yield performance of different maturity 
cultivars of maize 

• To promote production of finger millet on permanent fields using ISFM technology 
options 
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• To evaluate different liming packages promoted by the national agricultural 
research and NGOs 

Farmers were mobilised into action groups through a criteria already developed by the 
communities through facilitation of the national extension in partnership with Cinci 
Wababili, a non-governmental organization working in the Mungwi district. New farmer 
groups were formed using the extensive Cinci Wababili structures in the Northern 
Province, in areas around Kasama town. Working with farmer groups proved effective in 
promoting co-learning, not only among farmers but also among partners including policy 
maker respresentatives. In Choma, farmer groups were formed mainly through the 
activities of the national extension, with support from the Agricultural Support 
Programme (ASP). Each farmer group included resource endowed farmers, the 
resource-constrained, and those who were considered intermediate. For purposes of 
effective targeting, resource endowment was used as a proxy for vulnerability. Each 
farmer group was facilitated by a camp extension officer, with support from the local 
leadership and a committee selected by the members. The learning centre sites were 
selected by the community/concerned farmer group. The learning centres were managed 
by the farmer groups in consultation with camp extension officers.  
 
The planting date by maize cultivar treatments in the two districts were as follows: 

a) Mungwi site  
Three planting dates 
1- Normal planting: 16th November – 26th December 
2- Late planting:  27th December – 10th January 
3- Very late planting: 11th January – 20th January 
  Four maize cultivars 

i)    SC 513  - Early maturing 
ii) SC 627 - Medium maturing 
iii) SC 709  - Late maturing 
iv) Pandawa (Local variety –medium maturing)  

b) Choma Site 
Three planting dates 
1-Early: 19th November 2009 
2-Normal: 4th December 2010 
3-Late: 19th December 2010 

Eight maize varieties, three from Seed-Co (SC series) and Four from 
Pannar (Pan series)   

i)-iii)     SC 513, SC 621 and SC 709 
iv)-vii)  Pan 4M-19, Pan 413, Pan 53 and Pan 6777  
viii)  Gankanta (Local) 

 
The liming teatments were based on the following packages: 

1- ZARI-1500 kg ha-1 lime broadcast 
2- CLUSA-200 kg ha-1 lime applied in furrow 
3- PAM-400 kg ha-1 lime applied in furrow 
4- CFU-300 kg ha-1 lime applied in furrow 
5- Farmer Practice-No lime 

 
Participatory evaluation of the different technical options was conducted at different crop 
growth stages using criteria jointly developed with communities and partners. Farmer 
groups would meet at least once a month. Local and district level field days held at the 
learning centres were used to provide platforms to communicate research processes and 
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findings to non-participating communities, service providers, local authorities and policy 
makers. A gross margin analysis was performed by researchers to evaluate the potential 
economic benefits of the technologies. 
 
Key results from Zambia 
 
Perceived causes and impacts of climate change and variability 
In Southern Zambia, only 10-20% of surveyed households indicated that they perceived 
climate was changing. However, 62-80% of the farmers indicated that they had 
witnessed extreme weather events of floods and droughts. About 59.3% of the farmers 
associated climate variability with poor management of natural resources, primarily 
deforestation, while 40% were not sure about the causes. Deforestation was attributed to 
charcoal burning and the slash/burn Chitemene shifting cultivation system. The 
remaining 0.7% cited pollution from industry as the major cause, most likely because 
there were not major industries in the study sites and only a few farmers could relate to 
pollution from far away towns and cities. All (100%) farmers who participated in the 
survey and diagnosis workshops in northern Zambia said they had no access to weather 
forecasting information and relied only on indigenous knowledge to make farming 
decisions. They used several ecological indicators to predict the quality of the next rainy 
season. However, they were apparently no medium- to long-term prognostic measures. 
Examples included: 

• Early shading of leaves by particular species of indigenous trees, which often 
indicated well distributed rains in the next season 

• High prevalence of “whirl wind” just before on-set of rains in September/October 
are considered indicative of a normal rainy season 

• Extreme temperature during winter, poor fruiting of mango trees and high 
incidence of caterpillars indicate a poor rainfall season (a drought) 

In the southern province, farmers indicated that there was a significant shift in rainfall 
pattern. Early rains that would normally occur in October have become increasingly rare, 
with most of the effective rains falling around mid-December. The rainy seasons were 
now tailing-off at the beginning of April, instead of a month later.   
 
Farmers’ current coping strategies 
Farmers recognised droughts and floods as major sources of vulnerability to climate 
change and variability, and they indicated their current coping mechanisms, which 
included use of stress tolerant crop types such as cassava and sweet potatoes, and wild 
fruits (Table 12). Farmers identified their perceived impacts of climate variability and 
change. Most farmers cited reduced crop yield/crop failure, food insecurity, decreasing 
crop diversity in farmers’ fields, decreasing livestock populations and increasing crop and 
livestock diseases as some of the main indicators of negative impacts (Table 13). 
Community members recognised some of the poor natural resource management 
practices that they considered as sources of vulnerability to climate change and 
variability. The majority of farmers could not afford to buy inorganic fertilizers, lime  and 
hybrid seed due to high prices and/or long distance to markets (Table 14). A number of 
potential measures to address the major constraints of deforestation and decline in soil 
fertility were suggested. 
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Table 12 Farmer’s current coping strategies to conditions of drought and flood in Zambia 

Challenge Coping Strategy 
 
An imminent 
drought season  

 
 
 
 
 

 
 

• Use cassava as a food bank because it is drought tolerant 
• Indigenous fruits as a source of food (Impundu, Mfungo, 

Masuku ) 
• Pumpkins and sweet potatoes intercropped with maize and 

cassava 
• Hire out labour in exchange of food and/or money 
• Planting of wetlands (dambos)  
• Utilize already constructed irrigation furrows for crop production 
• Intensify gardening activities, especially planting of  maize  

In the case of 
floods 
 

• Plant local maize varieties that are more robust despite low 
productivity potential  

• Use cassava as a food source because it can tolerate flood 
conditions 

• Indigenous fruits as a source of food (Impundu, Mfungo, 
Masuku, ) 

• Eat caterpillars 
 
Table 13 Perceived impacts of climate change and variability and preferred 

adaptation mechanisms by smallholder farmers in Zambia 
 

Adverse effects of 
climate variability and 
change 

Farmers’ different coping mechanisms 
(Percent of respondants in parenthesis) 

Reduced crop yields Buying (15.8%) Diversification of 
income sources 
(82.7%)

Remittances 
(1.5%) 

Reduced crop 
biodiversity (crop types, 
varieties) 

Buying of new 
crops/varieties 
(100%) 

  

Decreasing livestock 
populations 

Buying (71.4%) Intensifying 
management (28.6%) 

 

Increasing livestock 
diseases 

Intensified treatment 
regimes (97.4%) 

Adoption and use of 
breeds that withstand 
high disease pressure 
(2.6%) 

 

Worsening crop pests 
and diseases 

Use of pest/disease 
tolerant 
varieties/crops 
(74.3%) 

Use of improved 
cultural practices 
(25.7%) 

 

Recurrent droughts Drought tolerant 
varieties/crops 
(17.8%) 

Use of water 
conservation practices 
(55.1%) 

Diversification of 
enterprises 
(27.1%) 

Poor rainfall distribution Drought tolerant 
varieties/crops 
(12.8%) 

Use of water 
conservation practices 
(67.0%) 

Diversification of 
enterprises 
(20.2%) 

Reduced food 
availability 

Food aid (22.8%) Diversification of 
enterprises (56.1%) 

Sale of labour 
(21.1%) 
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Figure 15 Influence of planting time on grain yields of different maize cultivars 
under high rainfall conditions in northern Zambia

Table 14 Adverse natural resource management practices perceived by communities in 
Zambia to increase vulnerability to climate change and variability and possible 
strategies to address them 

 
Key issues 
identified 

Reasons given for continued practice Community’s desired 
situation 

Chitemene 
‘slash & burn’ 
shifting 
cultivation 

• To address the problem of low soil 
fertility 

• Cannot afford to buy inorganic 
fertilizers, lime  and hybrid seed 

• Lack of agro inputs in communities due 
to large distance from the market 

• Find it difficult to implement some of 
the recommended soil fertility 
management technologies due to lack 
of resources to buy farming inputs 

• Used to the practice 
• Planting methods for crops usually 

grown in Chitemene (finger millet, 
groundnuts, and cassava) are labour 
intensive if grown on permanent fields 
using conventional methods 

• Implementation of 
integrated soil fertility 
management technologies 
such as the use of green 
manures, fundikila and 
crop rotation. 

• Creation of a credit facility 
for inputs 

• Agro input dealers should 
establish shops within the 
communities 

• Programmes to empower 
communities with animal 
draught power. 

• Community sensitisation 
on effects of Chitemene 

Charcoal 
burning 
 
 

• Due to high demand from near - by 
towns like Kasama and Monze 

• Poverty because wealth creation 
ventures are not sufficient 

• Availability of other more 
sustainable wealth creation 
ventures to  enable them 
meet their daily needs 

 

Co-learning ISFM technical options with communites and service providers 

Aggregated results from learning centres indicated that late planted crops resulted in 
large yield penalties (Figure 15). These learning centres enabled farmers to understand 
the implications of lack of preparedness at the beginning of the rainy season and the 
subsequent late planting that lead to huge yield losses. Experiences from these learning 
centres were used for strategic planning by service providers that include agro-dealers. 
A four-week delay in planting reduced maize grain yields from over 6 t ha-1 to a mere 1.5 
t ha-1 in Mungwi, while the early planted maize varieties outperformed the medium and 
late planted by 38.4% and 78.8% respectively. Local varieties gave the lowest yields. 
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BOX 4:  A success story from Zambia: 
National research/extension and a local NGO facilitating farmer groups to experiment with options to increase 
food self-suffiency 
Using PAR approaches, the ZARI-led SOFECSA-Zambia team worked closely with Cinci Wababili in northern Zambia to 
promote food self sufficiency among eleven farmer groups that comprised about 70% women. The farmer groups ranged 
from those who were involved in HIV/AIDS home-based care programs to those who aimed to improve household food 
security and general livelihoods. Learning centes were used to promote knowledge sharing on improved farming 
practices and ISFM technologies to intensify crop production. Cinci Wababili (meaning two is better than one) embraced 
the learning centre and ISFM approaches in working with what it called the ‘viable but vulnerable’ farmers. Farmers 
realised they could more than double their yields and meet their food and nutritional requirements and minimise effects 
of climatic shocks by using a diversity of crops and varieties. These included improved maize, millets, cassava, groundnut, 
cowpea and sweet potatoes. A district level field day and tour of learning centres in Malole and Mwambamulilo villages 
was organised by communities in April 2009 with facilitation from the project team. The tour provided a platform to 
communicate the benefits of PAR and the other approaches that could strengthen the capacity of farmers to adapt to 
climate change and variability. Farmer groups showcased their field work, and used songs, drama and dance to articulate 
their current understanding and emerging benefits. Notable guests at the field day were the Provincial Commissioner, the 
Regional Forestry Director, and Mukukamfumu, the chieftainess for the area. Both communities and stakeholders were 
increaingly aware of the soil acidity and climate challenges in their area, as well as potential solutions provided through 
improved farming practices such as the use of lime, ISFM technologies and diversified choices of crops. As was evident 
during the field tour of the Cinci Wababili learning centre in Malole village, crops that pod below ground like groundnut 
may not vegetatively show the benefits of liming as the evidence maybe hidden in the well formed pods below-ground. 
Farmers were encouraged to collectively harvest the groundnuts and ‘unearth’ the differences in treatments. At 
Mwambamulilo the learning centre had a range of crops and different maize genotypes that were either early or late 
planted. Farmers were able to determine the implications of different management practices, such as poorer yields and 
increased prevalence of diseases such as maize streak virus, which were associated with late planting. This co-learning 
enhanced collaboration among diverse stakeholders and attracted community participation. 

Researchers and farmers touring a liming and 
planting dates learning centre in northern Zambia

Liming significantly increased both maize and groundnut yields in Mungwi. The yields 
increased from 652 to 1671 kg ha-1 for groundnut, and 1976 to 3491kg ha-1 for maize. 
The best liming package for maize in 
the first year was PAM with the net 
benefit of US$169.12 ha-1 followed by 
CFU and ZARI packages with 
US$126.41 and US$88.41, 
respectively. However, in the second 
year the high liming rate of the ZARI 
package gave the best returns. There 
was a distinct advantage for farmers 
to lime groundnut in the first season 
for better yields and financial returns 
from maize in the second year. 
However, during participatory 
evaluation and reflection workshops, 
most farmers indicated their 
preference for the PAM-400 and 
Conservation Unit - 300 packages 
that they perceived has a relatively 
low initial cost. 
 
During implementation of project activities, several field days, tours and exchange visits 
were held in the different sites (see Box 4). Experiences gained by lead farmers, farmer 
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groups and their extension partners helped to accelerate co-learning, at community level, 
of climate change adaptation, ISFM and improved agronomic practices. The importance 
of these activities was demonstrated by the participation of senior government officials 
and non-governmental organisations at field days and exchange tours organised by 
SOFECSA-Zambia country team in the two Districts.  
 
Notable achievements  

• Increased awareness and debate on climate change and variability issues among 
stakeholders at different levels 

• Increased demand by communities for improved crop varieties and agronomic 
technical support services from extension and other service providers 

• Contributions to the national climate change debate by the project team members 
• Farmers demonstrating increased awareness about the need to use different planting 

windows to reduce risk of crop failures 
• Farmers are growing finger millet on permanent fields using fertilizer 
• PAM and CFU liming packages are being incorporated in conservation farming 

activities.  
• Farmers have been sensitized to apply lime to groundnuts in the first year of the 

groundnut maize rotation (more benefits than applied to maize) 
• Mainstreaming of the PAR approach in ZARI research activities 
 
Lessons from Zambia  

• Planting early ensures high yield in the face of climate change and variability 
• Farmers who plant different maize varieties with varying maturity levels have high 

chances to reduce the risk of crop failure due to climate variability  
• Appropriate targeting of liming in crop rotations is crucial to maximise the desired 

benefits 
• High transportation costs hampers lime utilization and hence uptake of the 

technology by smallholder communities 
• Government fertilizer subsidy programme (FISP) need to be harnessed to promote 

soil fertility management initiatives that are beneficial to communities in the long term  
• PAR approaches give more sustainable research outputs 
• Outcome mapping as a monitoring and evaluation approach is effective for 

community-based research projects 
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3.4.7 Zimbabwe 

Background  

The study involved communities in six wards (groups of villages under the leadership of 
a councillor) located in the two districts of Wedza and Makoni in eastern Zimbabwe. The 
number of households per ward ranges from 900 to 1500. The farming systems in both 
districts are characterized by strongly interacting crop-livestock production. The cropping 
component is predominantly maize occasionally rotated with grain legumes such as 
groundnuts, bambara nut, and recently soyabean and cowpea. Sorghum and millets 
(also commonly known locally as small grains) have gradually lost prominence as food 
preference has significantly shifted towards maize, which also has an appeal with 
women due to its less demanding post-harvest processing. However, most of the 
currently grown maize cultivars are susceptible to conditions of soil moisture stress, and 
therefore threatened by frequent droughts and prolonged mid-season dry spells that are 
increasingly characterising the country’s rainfall seasons. Poor soil fertility on granitic 
derived sandy soils is widely pervasive, leading to paltry cereal crop yields when 
fertilizers and other improved soil fertility practices are not adequately used. 
Consequently, poor soils and the increasingly harsh environmental conditions are 
inducing widespread food deficits, hightening vulnerability of these predominatly 
resource-constrained communities.  Empirical research done in Zimbabwe indicated that 
farmers could profitably utilize ISFM as a vehicle to increased productivity, generate 
surpluses, and begin to participate meaningfully in local markets for improved livelihoods. 
It is with this realization that the core project research team based at the University of 
Zimbabwe has developed the ‘Learning Centre’ concept as a platform that can be used 
for co-learning with communities and generate technical and institutional innovations that 
can increase resource allocation and use efficiencies, and contribute to food security. 
Defining the entry points with communities 
The communities were engaged through a series of participatory diagnosis and change 
conceptualization workshops during 2007. Historical timelines were used to trace how 
current farming systems have evolved in the face of climate-related changing 
circumstances. Focus group discussions were employed to understand fundamental 
farmer production objectives, and paved for an appropriate approach for integration of 
indigenous and science-based empirical knowledge systems, to reinforce the 
increasingly stressed and under-performing local farming systems. These interactions 
resulted in a shared understanding of key constraints to crop productivity among farmers, 
extension, private agro-service providers and researchers. This enabled a contextual 
discussion about the implications of climate change and variability to the livelihoods of 
communities and the demands for corresponding response mechanisms. As part of 
diagnosis, transect walks were jointly carried out to determine the extent of natural 
resource degradation, the diminishing quality of products and services from the natural 
resource pools and the types of soils as they increasingly failed to support crop 
production. Farmers were able to identify soil types and their inherent fertility status 
using local indicators, as well as provide evidence of the impacts of changing rainfall 
patterns on water resources and availability of cropping and grazing lands. During these 
transect walks, soils from selected different fields were sampled for laboratory analysis of 
basic properties, including soil organic carbon and nutrient supply capacity. Three of the 
major outcomes of this community engagement were: 

• The design and implementation of a questionnaire survey further investigating 
farmer perceptions of climate change and variability, its emerging impact, current 



P a g e  | 58 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

coping mechanisms by different categories of households and potential 
adaptation options 

• Participatory identification, designing and testing of technical options that could 
enhance communities to adapt to climate change and variability 

• Mobilisation of communities, local authorities, public and private agro-service 
providers and policy makers for participatory action research (including capacity 
building) to address prioritized issues that would enhance the adaptive capacity of 
communities 

 
Based on the diagnostic enquiries, it was clear that farmers prioritized participatory 
initiatives that enhanced their capacity to produce sufficient qualities of staple food, as 
well as strengthen their local institutions to protect vulnerable community members 
against climatic shocks. Prioritised technical options included ISFM to improve soil 
productivity, experimentation with improved crop types and cultivars, and ‘staggered’ 
planting dates for the staple maize as options to spread risk. To respond to the 
registered interest on ISFM, farmers were asked to indicate their preferred rates of 
fertilizers and organic nutrient sources, in accordance with their resource endowment 
and production circumstances. This exercise resulted in three broad farmer groups with 
different capacities to utilize ISFM options: (i) the commercially oriented farmers who use 
as much as 10 t ha-1 manure and 120 kg N ha-1 (resource endowed group or RG1); (ii) 
an intermediate resource group (RG2) considered as being neither rich nor poor with the 
community; and (iii) the resource constrained group (RG3) farmers with poor access to 
resources, and often excluding themselves from development initiatives. The resource 
groups were consistent with the findings of Mtambanengwe and Mapfumo1 (2005). 
 

Table 15 Soil fertility management options targeted at different farmer resource groups for 
adaptive experimentation with communities in Wedza and Makoni, Zimbabwe 

 
 Farmer Resource Group 

Fertilization rates and options  RG1 RG2 RG3 

Basal compound fertilizer (kg ha-1 P) 26 21 14 

Nitrogen fertilizer (kg ha-1 N) 120 70 35 

Cattle manure (t ha-1) 7 -10 4 – 7 3 - 4 

Woodland litter/compost (t ha-1) Optional 4 – 7 3 - 4 

RG1 = resource endowed farmers; RG2 = intermediate resource group; RG3 = resource 
constrained farmers 
 

Mobilizing diverse service providers to promote innovation 

High level workshops involving policy makers, private sector representatives, national 
extension and researchers were held with the overall objective to establish innovation 
platforms at district and community levels. The workshops shared the following specific 
objectives :  

• To deliberate on issues affecting rural livelihoods and local production systems 

                                                 
1 Mtambanengwe, F. and Mapfumo, P. (2005) Organic matter management as an underlying cause for soil fertility 

gradients on smallholder farms in Zimbabwe. Nutrient Cycling in Agroecosystems 73, 227-243. 
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Policy makers, researchers, and private sector 
participants at a project workshop in Rusape (Makoni), 
Zimbabwe, to establish innovation platforms  

• To promote dialogue and 
advise policy on entry points 
that could stimulate 
increased productivity and 
options for climate change 
adaptation 

• To  expose participants to 
ISFM and climate change 
risk-averse practices that 
could enhance adaptation 
actions by communities 

The setting up of innovation 
platforms was part of the 
promotion of integrated agricultural 
research for development (IAR4D) 
approaches supported under the 
sub Saharan Africa Challenge 
Programme (SSA-CP) of the 
Forum for Agricultural Research in 
Africa  (FARA).  
 

Exploring improved management options with communities 

Planning workshops were then held with communities, extension and private agro-
service providers to design participatory experiments that encompassed ISFM, different 
maize varieties and planting dates as key factors. The learning centre approach was 
used to test agreed treatments and evaluate these options. The main factors and 
treatments tested in the learning centres were:   

I. Maize cultivars of different maturity: A very early maturing SC403, early-medium 
maturing SC513, medium maturing SC635, and late maturing SC709, as well as 
an open pollinated early maturing variety, ZM521. The late maturity variety was 
targeted at sites that were hosted by resource endowed farmers and excluded in 
marginal agro-ecologies. 

II. Planting dates: Staggered planting of each of the identified maize varieties was 
agreed upon as a viable strategy to spread and manage climate-related risk. 
During participatory workshops, farmers defined three planting windows: (i) early 
– before 26 November (ii) normal planting - 26 November to 15 December, and 
(iii) late planting -16 to 31 December. Actual planting dates depended on soil 
moisture availability within each of the planting windows, but successive planting 
events had to be at least 2 weeks apart. Invariably there are some farmers, who 
for various reasons will establish crops later than December 31. This scenario 
was excluded from the treatments through a general consensus to discourage 
what was perceived as outright ‘poor practice’ that has often failed. 

III. Grain legumes: These were considered an integral part of an adaptive strategy, 
and their production at scale would ensure availability of basic protein to 
households as well as attainment of meaningful legume-cereal crop sequences in 
line with ISFM principles. 

IV. Small grain cereal crops: Communities recognised the potential of sorghum or 
millets as both drought tolerant and resistant to storage pests.  
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[The experimental set up was replicated under researcher-managed (by PhD students) 
conditions in selected farmers’ fields in Mali and Zimbabwe for detailed testing, 
simulation modelling and analysis of the interactive effects of these factors and their 
implications in designing adaptation options] 
 
 Implementation and facilitation of farmer learning alliances 

During the first year, (2007/08 cropping season) communities were mobilized to 
establish six Learning Centres. The learning centres were strategically located to 
facilitate easy access by community members and other stakeholders. During the 
second season (2008/09), an additional 36 Learning Centre sites were established 
across the six communities, with treatments replicated across farms for simplicity. The 
sites were managed by the farmers, with technical backstopping support from extension 
and researchers following seasonal training of trainers’ courses provided by the project 
core team. Implementation guidelines were jointly developed. This departure from the 
linear and top-down approaches associated with traditional ‘demonstrations’ usually 
employed by extension agencies, in favour of farmer-centred approaches, was a 
significant innovation to build institutional capacity for accelerated co-learning and 
participatory evaluation. Through facilitation of local leaders and extension and host 
communities, ‘management committees’ were formed and provided leadership in each 
ward to coordinate co-learning activities, field management and linkages with external 
service providers. These committees were responsible for organising field-days, 
learning tours and related events during which farmers and stakeholders were able to 
evaluate the different technical options at different times during the season (e.g. at 
germination, flowering and ready to harvest stages). Harvesting of all the sites was 
collectively done by researchers, extension and communities following agreed protocols. 
Findings, lessons and experiences by communities and various participants of the 
learning centres were shared and discussed on broader reflection workshops organised 
at district and national levels in the presence of policy makers or their representatives.  

Key results from Zimbabwe 
 
Farmers’ understanding and perceived causes of climate change and variability  

Most farmers were aware that climate was changing in their localities.  At least 96% of 
farmers in both Makoni and Wedza indicated that they had observed changing trends in 
weather patterns. Commonly cited were changing trends in rainfall distribution (67-75%), 
increased drought incidences (10-14%), and unpredictable wind movements resulting in 
‘cyclones’. Farmers in Wedza mentioned significant changes in daily temperatures (very 
hot summers and very cold winters) in the past few years, while farmers in Makoni 
related to prolonged winter seasons and a marked delay in the on-set of rains to climate 
change.  About 28-35% of respondents attributed changes in weather patterns to natural 
causes (Figure 16), which could be separated into either dwindling of water reservoirs 
due to diminishing rainfall, the will of God, or the result of changing times (unexplained). 
While there was great conviction that climate was changing, at least 35% of respondents 
in Wedza could not align the perceived changes to any external force (Figure 16). This 
figure was followed closely by those who believed changes were being caused by 
unexplained natural forces (30%). However, more than double the number of 
respondents in Wedza believed that cultural forces, which included lack of respect of 
sacred places, random cutting down of sacred trees, non-performance of rain-making 
ceremonies among other things.  Other causes included deforestation, veld fires and 
poor farming practices. It was interesting to note that during farmer workshops, ozone 
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Figure 16 Farmers’ perceived causes of climate 
change and variability in Wedza and 
Makoni in eastern Zimbabwe  

depletion came up in both 
communities as negatively 
impacting on climate. 
However this was perceived 
as being brought about by the 
increase in industrialization of 
towns and cities across the 
country.  
 
Among indicators for climate 
variability were previous 
season’s rainfall, indigenous 
fruits (some indigenous trees 
blossom significantly if there 
is going to be a drought), 
previous season’s rainfall 
(including domestic water 
availability and levels of 
natural water bodies), 
temperature (cold winters 
indicate a drought; hot 
summers signify good rains), presence/ absence of some animals (insects), disease 
incidences and pest outbreaks. 
   
Access to weather forecasting and climate information 

There was evidence that farmers used a combination of meteorological information and 
local indicators in their seasonal forecasting. However, only less than 25% of the farmers 
said they based their decision making on formal meteorological forecasts.  Up to 50% of 
the farmers indicated that they had access to agricultural information, and >60% of these 
farmers received such information from extension agencies. In contrast, only 6-14% of 
the 36-44% farmers who had access to climate information named extension as their 
source of information, with the rest citing radio/TV as major sources (Table 16).  
 
Table 16 Proportion of smallholder farmers accessing climate versus agticultural 

information from different sources in Zimbabwe 
  

Study site/ 
Source of information 

% farmers with access 
to climate information 
from source 

% farmers with access 
to agricultural 
information from 
sources 

% farmers using 
meteorological 
weather 
forecasts 

Makoni  
Fellow farmers 
Extension 
Radio/TV 

Wedza  
Fellow farmers 
Extension 
Radio/TV 

 
7 
6 

31 
 

7 
2 

27

5 
34 
10 

 
2 

23 
15

24 
 
 
 

20 

 
Seasonal forecasts were mainly channelled through national radio/TV and newspapers, 
and were therefore viewed by many farmers as inaccessible. Moreover, the seasonal 
forecasting information supplied by the meteological services covered areas broader 
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than a single district, drastically reducing chances of its local relevance to farmers’ needs. 
The information was also released in September, well after the May-July period when 
most farmers sell their crops and make their strategic decisions on cash investments. 
Farmers therefore tended to depend on indigenous knowledge to make strategic 
decisions. Farmers emphasised that only the elite members of the community who had 
ready access to radios/television and extension services used meteorological forecasts. 
Up to 40% of the farmers accessing climate information from meteorological services 
considered the forecasts unreliable, while 20% of them were worried about the timing of 
dissemination. The other 15-20% indicated a low frequency of information dissemination. 
 
Coping strategies currently used by the communities 

In response to observed changes in weather patterns, communities in both distircts 
indicated having shifted from their normal agricultural practices in order to cope. Crop 
spacing, changes in harvesting dates, crop diversification were mentioned as measures 
put in place to cope with climatic variability (Figure 17). Changing fields to a new location 
was a strategy adopted by about 5% of the farmers in Wedza, but not in Makoni. Some 
farmers in Makoni had already changed their cropping calendars to include early planting. 
While early planting was adopted by nearly 50% of the respondents in Makoni, only 12% 
of the farmers in Wedza used the same adaptive strategy. Instead, 52% of the Wedza 
farmers used mixed cropping or crop combinations (Figure 17). Early planting was 
perceived as being dependent on field type, and was associated with dry planting or 
sowing with the first effective rains. Farmers in both sites were able to identify windows 
of planting operations defined as ‘early’, ‘normal’, ‘late’ and ‘very late’. However, there 
was a time lag in the windows (dates) by farmers in Makoni relative to those identified in 
Wedza, suggesting that rains started significantly later in Makoni. 

 

Performance of different ISFM options tested in learning centres 

Laboratory characterisation confirmed the poor cheminal and physical properties that 
make the granite-derived soils in most smallholder areas of Zimbabwe very challenging 

Figure 17 Copping strategies used by farming communities in response to climate variability 
and change in Makoni and Wedza districts in eastern Zimbabwe 
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for intensified food production with limited external inputs (Table 17). The soils are 
exceptionally low in organic matter, plant available phosphorus (P) and nitrogen (N). The 
project implementation coincided with two constrasting rainfall seasons that revealed 
both vulnerability and potential to increase food production and income for communities 
in Zimbabwe. The 2007/08 cropping season was marked by a favourable first half 
(November-December) in which flush floods presented major challenges for planting and 
weeding operations, followed by a complete ceasation of the rains for the rest of the 
season up to April. It was therefore registered as one of Zimbabwe’s worst agronomic 
droughts as there was widespread and complete crop failure that exposed the poor 
capacity of smallholder communities to cope. The 2008/09 and 2009/2010 seasons were 
relatively ‘good’ except that there was a long dry spell during the latter. During these 
favourable cropping seasons, poor soil fertility was the major limiting factor. 
 
Table 17 Physical and chemical characteristics of soils sampled prior to field activities at 42 

experimental sites across 6 wards in Wedza and Makoni districts, Zimbabwe   
 

Wards 
(sites) 

Clay (%) Sand 
(%) 

Carbon 
(%) 

Available P
(mg kg-1) 

aTEB 
(cmol(+)kg-1) 

pH 

Wedza sites 
Dendenyore 
Goto 
Ushe 

 
6.5±0.71 
9.2±2.70 
8.3±0.91 

 
89.4±0.6 
85.6±3.8 
82.1±0.7 

 
0.62±0.04 
0.42±0.12 
0.50±0.03 

 
6.66±0.47 
6.22±0.86 
7.62±0.66 

 
4.52±0.61 
4.86±0.25 
5.30 ±0.40 

 
5.00±0.19 
4.52±0.15 
4.65 ±0.11 

Makoni sites 
Bingaguru 
Nyahava 
Nyamangura 

 
6.4±0.82 
6.1±0.55 
8.8±1.85 

 
88.3±1.2 
90.3±0.8 
85.2±1.9 

 
0.41±0.03 
0.50±0.04 
0.56±0.03 

 
6.25±0.52 
5.55±0.58 
6.04±0.49 

 
3.93±31 
4.71±0.25 
nd 

 
4.80±0.14 
5.19±0.22 
5.59±0.52 

 

aTEB =total exchangeable bases (Ca2+ + Mg2+ + K+); Cmol(+) kg-1 = (mg kg-1 x 0.1)/ (equivalent wt); nd = not determined 
 

Overall, combined use of farmers’ available resources and mineral fertilizer resulted in 
crop yields that ranged from 2 to 7 t ha-1 for maize, and 1-2.5 t ha-1 for grain legumes 
such as cowpea, soyabean and groundnut. There were no significant differences among 
treatments involving organic nutrient sources such as cattle manure, woodland litter and 
composted crop residues, when they were applied in combination with P and N mineral 
fertilizers. However, the yields differed significantly among different farmer resource 
groups due to the types and amounts of nutrient resources they used. Both spatial and 
temporal variability in rainfall significantly influenced the performance of crops. There 
were substantial differences in attainment of food security by households within same 
communites and between communities sometimes separated by less than 5 km. 
Communities viewed this as a sign of significant change in climate, and a source of 
vulnerability since it often made the assessment of families needing food assistance 
difficult.  At a learning centre hosted by a Makoni farmer (in Nyahava community) to test 
the performance of different maize cultivars against different planting dates, only the very 
early maturing cultivar (SC403) achieved > 1 t ha-1 of maize grain in the 2007/08 season, 
and only when it was planted early (Figure 18a). Delaying planting by two weeks 
decreased yields for both SC403 and SC513 by at least 60%, and the medium maturing 
SC635 variety failed to yield any grain. Planting at the end of December (late) resulted in 
no grain production for all varieties as moisture became critically limiting during March, 
when it was most needed for grain development. The following season (2008/09) 
received similar amount of rainfall but was better distributed compared to the previous 
season, sustaining grain yields of >2.5 t ha-1 for all planting windows. Early planting 
resulted in significantly higher grain yields compared with later planting dates (Figure 
18b).  
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Figure 18 Influence of planting date on grain yields of different maturity cultivars of maize 

grown under integrated soil fertility management (ISFM) and variable rainfall at a 
community learning centres in Makoni, Zimbabwe 

 

Maize productivity at another Learning Centre, only 4 km away from Tongesai farm, was 
markedly different as rainfall was more favourable during the otherwise drought season 
of 2007/08 (Figure 18c). This confirmed the large spatial and temporal variability in 
rainfall that farmers perceive as now characterising rainfall seasons. The late maturity 
SC709 variety was more unstable, loosing yield from 5.1 t ha-1 when planted early to 
about 1 t ha-1 when planted late (Figure 18c). During the following season at Kagura 
learning centre, all the three cultivars lost at least 40% yield when planting was delayed 
by six weeks (Figure 18d). These results show that spatial and temporary variability in 
rainfall has large influence on maize productivity, resulting in food deficits and surpluses 
over short distances. Farmers in communities with such variability can manage such 
localised food deficiencies within the community by instituting appropriate safety net 
mechanisms that promote local markets to allow even distribution. External markets 
should therefore not be viewed as the obvious source of adaptation for these complex 
systems 
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Different grain 
legumes and 
small grain 
cereals grown 
under ISFM 
technology 
options at 
Muvirimi farm in 
Wedza, 
Zimbabwe 
  
Crop 
diversification 
was one of the 
major themes of 
the community 
Learning 
Centres 
championed by 
the project  

Promoting crop divesification into drought tolerant legumes and small grain cereals 

One of the major outcomes of the awareness compaigns on climate change and 
variabilily with communities in Zimbabwe was the increasing participation by 
communities in mobilising local and improved germplasm of sorghum, millets and grain 
legumes such as bambara nut and cowpea for testing at learning centres. Farmers 
identified these crops as sources of protection against the risk of crop failure and food 
deficits. Participation of diverse members of innovation platforms in the design and 
implementation of learning centres facilitated increased awareness and calls for 
changes in farmers’ attitudes towards some traditional crops that were now increasingly 
neglected as maize became the ‘the prioritized cereal’. The smallholder sector was now 
characterised by maize mono-cropping, greatly compromising the resilience of the 
farming systems 

There were concerns by communities, during evaluation and reflection workshops, for 
lack of support to maintain traditional crop varieties that were perceived as increasingly 
disappearing. Legumes, that are often regarded as women’s crops, were failing due to 
local seed market failures and poor performance caused by soil fertility limitations. 
Exchange of germplasm often occurs among households but there was no evidence on 
institutional support to facilitate these transactions. 

Participatory action research case studies 

As part of capacity building of the research teams, a series of hands-on PAR training 
workshops were conducted in Zimbabwe. The ultimate aim was to enable research 
teams facilitate communities to collectively address locally identified challenges and 
problems through specific actions. In Zimbabwe, the visioning and change 
conceptualization exercises with communities resulted in identification of key issues that 
needed addressing to make significant steps towards enhancing adaptation (Figure 19).  
This led to participatory action by communities to address the following prioritized issues: 

1. How to ensure  timely availability and access to inputs for increased crop 
production and generation of grain surpluses during favourable cropping seasons  
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2. How to strengthen local institutions to activate local safety-nets mechanisms that 
cushion vulnerable members of the communities from climate-induced food 
security and livelihood shocks 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 19  A conceptual framework showing linkages of issues raised during visioning of 

adaptation to climate change and variability by a community in Nyahava ward, 
Makoni district of Zimbabwe. [The intensity of the grey shades indicate issues requiring short- 
(light grey), medium- (medium grey) and long-term (dark grey) action to achieve food security and 
enhanced resilience of the farming system] 
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Figure 20 Maize yields attained by farmers participating in 
collective input acquisition versus a non-
participating group  

Communities in Nyahava ward of Makoni district were mobilized and facilitated to 
address the above-mentioned issues. Following participatory planning workshops 
organised and facilitated by the district innovation platforms in consultation with the 
research team, one group of farmers organized for collective marketing of maize grain, 
and subsequent acquisition of fertilizer inputs using the proceeds from the sale (Action 
Group 1). Another group worked on the second issue through revival of a traditional 
“Zunde raMambo" concept by employing the ISFM technical knowledge acquired during 
their participation in the learning centres (Action Group 2) to increase food production. 
This would enable them to strengthen local safety nets as a key step towards enhancing 
adaptation to climate change and variability. ‘Zunde raMambo is a Zimbabwean 
traditional community safety net mechanism under which a Chief would allocate land for 
collective production of staple cereals and other produce and/or a large grain storage 
reserve, from where these grains would be availed strategically to needy households 
depending on their circumstances’. Zunde raMambo has traditionally served to protect 
vulnerable members of communities, including widows, orphans, the sick, the elderly and 
those affected by unforseen disasters such as fires and droughts.  
 
Major outcomes from Action Group 1 were: 
• Formation of a local marketing committee to coordinate mobilization of surplus maize 

grain by farmers 
• About 25 t of maize grain belonging to 59 farmers were sold to Delta Beverages, a 

private company, in Marondera a town > 150 km away. About 72% of the farmers 
who participated in the action were intermediate in resource endowment while the 
remainder were the more resource-endowed members of the community. It was 
interesting to note that resource-constrained farmers participated in the PAR activities 
but had limited food stocks 
to effectively benefit from 
the initiative. 

• A total of 7.6 t of fertilizer 
were purchased using 
proceeds from the sale of 
maize, and was 
proportionally shared 
according to quantity sold by 
each farmer. The 
participants secured 50 to 
500 kg of fertilizer per 
farmer. 

• Participating farmers 
effectively reduced the cost 
of fertilizer per 50 kg bag by 
30%, and were also able to 
plant timely during 2009/10 
cropping season. As a result, the participating farmers achieved mean yields of 2.5 t 
ha-1 versus ~1 t ha-1 by their counterparts.  More farmers were registering to the 
scheme by end of project period. 

 
Major outcomes from Action Group 2 were: 
• Enhanced and shared understanding of the Zunde raMambo concept by communities 

and agro-service providers. From the farmers’ perspective, Zunde raMambo was an 
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appropriate intervention but a history of poor yields from the collectively managed 
fields was a disincentive for members to continue participating, as it resulted in poor 
returns to labour while failing to meet the food security needs of intended 
beneficiaries 

• A Zunde raMambo Committee was established which mobilized community members 
to participate. Based on insights and experiences from the ISFM learning centres 
farmers were convinced that yields of both maize and grain legumes could be 
improved substantially even on the sandy soils that are widespread in smallholder 
areas of Zimbabwe 

• The local headman, Chief Maparura, made available 2 hectares of land for the 
initiative, half of which was planted to maize while the other half was sown to 
soyabean and cowpea 

• The community self-mobilized villages to provide cattle manure, draught power, and 
collective labour for planting, weeding and harvesting. Researchers complemented 
the efforts of the community by contributing mineral fertilizers for the initiative 

• Over 4.5 t ha-1 of maize grain and over 1.0 t ha-1 of the grain legumes were harvested 
at the end of the cropping season  (Figure 21) 

• The Zunde raMambo field was used as a big learning centre by the community 
• The Zunde raMambo committee facilitated participatory development of a criteria on 

storage and targeting of the produce in ways that benefit the community members 
defined by the communities as vulnerable  

• At the end of the project phase, the community was engaging the district authorities 
and other stakeholders to provide technical support in the design and construction of 
appropriate strategic grain storage facilities 

 
Figure 21 High maize yield achieved at community-based ISFM learning centres convinced 

farmers to participate in the Zunde raMambo social safety net  
 
Notable achievements  
• Raised climate change awareness among communities and policy makers 
• Adaptive testing of improved ISFM technologies and farming practices by 

communities (informed use of organic and mineral fertilizers; staggering of planting 
dates; use of different crop types and varieties; appropriate crop sequences) 

• Successfully facilitated the revival of the Zunde raMambo concept in smallholder 
farming communities 
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• Attracting participation of youths and the resource-constrained farmers in the project 
• Strengthened capacity of farmers for collective action to access crop inputs and 

produce markets and demand services from diverse actors  
• Setting up of district and local level innovation platforms to champion learning centre 

activities and facilitate farmer participatory action 
• The relationships among researchers, extension and farmers were substantially 

transformed: farmers are increasingly demanding for ‘fine tuned’ extension messages 
that suit their obtaining circumstances, and in turn extension capacity to participate in 
PAR processes was enhanced 

• The learning centre became a nucleus of co-learning  and proved to be an effective 
rallying point for project boundary partners (farmers, extension, and policy makers)  

• Participation of project core team members in national and regional policy dialogue 
and discussions towards national strategic policies 

• Participation and presentations by the project core team at the COMESA national 
round-table discussions on climate change and the UNFCCC - COP 15  

 
Key lessons from Zimbabwe  
Several lessons were drawn from 
implementation of the project in Zimbabwe, 
which include: 
• Poor quality of rainfall seasons 

emerged as the main constraint to 
achieving predictable agricultural 
outputs that ensure sustenance of 
livelihoods 

• Farmers generally have no access to 
climate information and still largely 
depend on indigenous indicators of 
seasonal weather forecasting to make 
farming decisions. These indicators, 
however, are often only sufficient to 
enable farmers to adapt climate 
variability rather than change 

• Drama, song and dance were effective 
communication tools for dissemination 
of ISFM and climate change adaptation 
concepts and principles within and 
among communities 

• Appropriate farmer mobilization and 
organization is vital for successful 
implementation of collective action 

• The process demonstrates the desire 
by farmers to be self-reliant in acquiring inputs to enhance their preparedness. 

• Time lags between delivery and payment may prompt farmers to be suspicious 
• PAR could be used to add value to social safety-nets and enhance the contribution of 

local communities to reduce vulnerability to climate change and variability  
• In the face of increasingly poor climatic conditions, rallying farmers to build food 

security safety-nets through increasing the production of robust and drought tolerant 
crops such as pearl millets and sorghum is a likely viable option for building adaptive 
capacity. However, it was apparent that intensification of small grain still requires 
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technical support from applied research to overcome constraints such as poor crop 
establishment, relatively low responsiveness to external fertilization and bird damage 
in the case of white sorghum and pearl millet.  

• Overall indications from the learning centres were that: 
o using different maize genotypes at farm scale could serve as a strategy to ensure 

some staple maize crop is harvested despite unpredictable changes within rainy 
season towards extremes 

o at farm scale, strategic staggering of maize planting dates could be a useful tool 
to absorb risk 

o extreme weather phenomena within one season severely weaken the more 
vulnerable households who have neither financial resources to meet the 
increased fertilizer requirements when above normal rainfall is received nor the 
capacity to implement other appropriate corrective measures during drought 
seasons 

• Communities largely depended on wild fruits and other non-timber forests products 
during seasons of severe droughts and increasing climate variability and change is 
apparently negatively impacting on availabilty of this strategic natural resource. 
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3.5 Overall lessons and emerging research issues from across the study sites 
The project generated a wide-ranging lessons across the different study sites, most of 
which will be found in thematic technical papers published as journal articles, conference 
papers and international and local magazine articles beyond the time of publication of 
this report. However, there are several lessons and challenges which were shared within 
and across countries, that could offer opportunities for future research and development 
initiatives related to adaptation of smallholder communities to climate change and 
variability.  

3.5.1 Current understanding of climate change and variability 
The study revealed that farmers were generally aware that climate was changing, with 
rainfall and temperature increasingly becoming unusually variable. However, it took a 
participatory analysis of the communities’ general observations and experiences to bring 
to their realization the fact that this was a global phenomenon, which required long-term 
planning in order to adapt. For example, at the beginning of the project, most 
communities across the study sites were apparently unable to seperate between 
variability and change in their planning and decision making. The perceived causes of 
climate change invariably included deforestation, natural forces beyond human 
comprehension (e.g. God’s anger, failure to respect sacred places and ancestral spirits), 
industrialization, poor farming practices and bush fires. The major indicators of climate 
change and variability as perceived by farmers included:    
• Declining trends in overall amounts of rainfall received, exacerbated by poor 

distribution over short geographic distances 
• Disappearance of traditionally well defined rainfall regimes (locally known by names 

as marking beginning or end of specific seasonal event according to ‘indigenous 
climate calendar’) 

• Shortening of the growing seasons due to significant shifts in the start and 
termination of the rains.  

• High winter temperatures and /or prolonged winter periods often causing delays in 
start of rainy seasons 

• Frequent occurrence of extreme weather events such as extremely cold days in 
summer and alternating severe flooding and droughts within same seasons and 
across seasons  

3.5.2 Perceived impacts 
Communities across the different areas study sites were able to identify the impacts of 
increasing variability and change, most of which still needed detailed studies to generate 
quantitative evidence. Some of the cross cutting impacts witnessed by communities 
included: 
• Increasing loss of food, nutrition and income security: This was attributed to declining 

crop yields as current crop and livestock types, with associated management 
practices failing to cope 

• Loss of crop diversity: This is perceived to occur as traditionally prefered crop types 
and varieties, particularly late maturing, are abandoned. An example was the local 
long duration sorghum varieties in Mozambique preferred by farmers because it 
matures after six months (July/August) and escapes bird attack, and aslo give food 
during the start of a critical hunger period. However, increasing moisture stress due 
to declining rainfall is an emerging concern. In Zimbabwe available white sorghum 
varieties were only bred for low altitute areas and failed to grow well when tested by 
communities in potential (sub-humid; rainfall >750 mm yr-1 ) areas 
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• Increasing incidences of crop and livestock diseases: Cases of increasing livestock 
diseases were recorded in Tanzania, and challenges with cotton pests reported from 
Mali  

• Decline in agricultural domestic water availability: This was more evident in southern 
Africa, where mostly women farmers registered increasing labour investments in 
activities such as laundry, fetching cooking water and watering home gardens. 
Increasing involvement of male farmers in digging of wells and establishment of new 
gardens along major rivers as opposed to seasonal and small streams was also 
evident . 

• Drying up of wetlands:  Wetlands are traditionally a major source of food during 
drought years, and also a means to reduce long hunger periods as they were often 
early planted to advance the cropping season, particularly in Mozambiaque, Zambia 
and Zimbabwe  

• Declining natural resource pools: Across all countries there were both announced 
and silent conflicts among communities and among human populations, livestock and 
wildlife due to a general decline in goods and services from the natural resource 
pools. In Mali, there were conficts between livestock and crop farmers due to a 
decline in land resources and quality grazing. In Ghana, land tenure constraints were 
recorded between native and migrant farmers who traditionally engage in share-
cropping, and this was apparently driven by loss of productivity as soil fertility 
declined. There were no cases of improved natural resource productivity or quality 
recorded during the course of project implementation 

• Breakdown of the social capital: Fragmentation of households and communities, that 
in turrn should be a key source of adaptation, as members scatter in desperate 
search of alternative livelihood options or simply in response to conflict (e.g. 
intensified rural-urban migration against declining flows of urban-to-rural remittances) 

 

 
• Loss of biodiversity: Farmers in most countries reported loss of mostly plants, 

animals and birds that were used as indicators of seasonal climatic forecasts under 

A combination of wild fires and 
rampant tree logging, and charcoal-
making is major environmental threat 
in  Mozambique, Tanzania and 
Zambia 
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the indigenous knowledge system. There were also reports of loss of some of the 
non-timber forest products that were traditionally used by communities to cope with 
poor cropping seasons and hunger periods 

3.5.3 Main sources of vulnerability 
Lack of capacity by households and communities to meet food security needs at all times 
presented the main source of vulnerability among other glaring deficiencies in livelihood 
support services across the regions. Farmers generally lacked timely access to sufficient 
climate related information, quantities of production resources, appropriate technologies 
and institutional support mechanisms to take advantage on the narrow windows of 
favourable weather conditions to maximise production of staple food, supplementary 
livestock feed and marketable crops. Based on observed and experienced effects of 
climate change and variability in the various study sites, the following were revealed as 
major sources of vulnerability (not in order of importance): 
• Weakening/disruption of local institutions that have traditionally promoted and 

sustained  social safety nets and community cohesion, through poorly designed and 
targeted aid and relief programs from governments, NGOs and development 
agencies. For example, free handouts of food and agricultural inputs in southern 
Africa have tended to reward laziness and penalize hardworking farmers, creating a 
dependancy syndrome that has rendered communities vulnerable to political 
manipulation. 

• Lack of seasonal forecasting and related climate information, which undermines 
decision making on what to grow, when and where. Over 75% of the communities 
are still largely dependant on indigenous knowledge for agricultural decision making, 
but some of the key local indicators used in seasonal forecasting (mostly biological) 
are in turn being adversely affected by climate change and variability. This has 
therefore resulted in erosion of the farmers’ decision-making capacity.  

• Lack of integrated technologies to produce sufficient food, against inherent 
marginality of environments (e.g. poor soil fertility). Communities have apparently 
failed to access agricultural inputs even in normal seasons, yet this project 
demonstrated high costs of poor timing and allocation of production resources, and 
lack of access to improved technologies and practices under the obtaining climate 
variability. This suggests increasing vulnerability at community scales, as farmers 
fail to maximise production during favourable seasons or part of seasons. 

• Poor capacity to sustain livestock productivity as availability of good quality natural 
grazing declines. The Malian example demonstrated that any measure of worsening 
performance of livestock enterprises had strong negative implications at community 
scale. 

• General lack of access to alternative food sources during climatic shocks (drought, 
floods, etc.). Most of the farmers across the different study sites were dependant on 
seasonal crop harvest, with no institutional support for development and use of 
strategic grain reserves at community and household levels. Major markets for 
staple crops ensured exportation of food to remote towns and cities, leaving 
communities in deficit. During major droughts and floods communities farmers were 
therefore dependant on external support. 

• Poor access to resources and livelihood assets. The studies suggested constrained 
participation of communities in local, regional, and national markets due to low farm-
level production. As a result, poor accumulation of assests leave farmers with 
limited options to access and adopt improved technonogies.   

• Neglect of different knowledge systems, including lack of policy and institutional 
support for integration of indigenous knowledge into conventional systems. 
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• Shrinking of the natural resource base and therefore erosion of some traditional 
livelihood sources. For example, a detailed post-graduate study in Zimbabwe 
showed that poorer households within communities derived ~40% of their energy 
consumption from wild fruits and related non-timber forest products during poor 
seasons, against 20% for the resource-endowed counterparts. In central 
Mozambique communities were only reliant on crop harvests for four months in a 
year during the 2007/08 cropping season, deriving most of their food from non-
timber forest products apart from hand outs. The common resource pools therefore 
provided insurance against poor cropping seasons, and their continued decline due 
to climate change and variability will further expose these communities to food 
insecurity and poverty. 

• Lack of land tenure security. In Wenchi district of Ghana, farming is dominated by 
immigrants who use their agricultural produce (e.g. maize grain) as payment for 
land leased from the natives (landlords). The landlords expect payment annually 
regardless of season quality, rendering short-term weather shocks a major threat to 
the security of tenure for the immigrant farmers. These migrant farmer groups were 
therefore indirectly rendered vulnerable. 

• Lack of knowledge and technical support on alternative adaptation options. 
Diagnostic studies showed that communities have limited access not only to climate 
information but to general products of research. The current technology delivery 
mechanisms are championed by national extension, and an apparent parallel 
pathway offered by NGOs. While the national extension tended to lack support in 
form of transport and dissemination materials and stationery, the NGOs often lacked 
technical capacity and proven alternative options for dissemination. 

• Ready access to output markets was apparently a potential source of vulnerability 
as this often forces poor households to market their limited produce to meet 
immediate monetary requirements, but often rendering such households food 
insecure. In Uganda farmers were replacing locally adaptable sorghum and millet 
with marketable maize and upland rice, against declining conditions of rainfall and 
soil fertility. In Mozambique farmers sold maize to agro-dealers who took produce 
away to remote cities, drying the local markets of the much needed staple grains 
during the hunger months of July to December. 

While most of the results indicated vulnerability of the less endowed members within 
communities, there were indications that the increasingly worsening environmental 
circumstances due to climate change and variability results in greater shocks for the 
relatively wealthy members, negatively impacting on social safety nets. For instance, in 
Mali livestock farmers were extremely vulnerable to extreme weather conditions as 
fodder became scarce. Participants therefore recommended a revisit of the concept of 
local safety nets, integrating conventional scientific and indigenous knowledge systems. 

3.5.4 Identified entry points for adaptation 
A number of key entry points for enhancing adaptation were identified, which included 
strengthening of local institutions to build social safety nets informed by improved 
technologies and knowledge on production, post-harvest handling and strategic storage 
of food/feed (Table 18). The project revealed obvious opportunities for harnessing 
resources and capabilities of relief/aid programs by governments, NGOs and 
development donors to strengthen the internal mechanisms of communities to adapt, as 
opposed to handouts. Going through co-learning steps with communities and other 
service providers (e.g. through learning centres) during and following development of 
technical packages could enhance efficiency of resource use and make relief and aid 
programs more synergistic with locally generated adaptive options. Learning centres 
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used in this project to enhance uptake of ISFM technology options and capacity of 
communities and service providers for collective action towards addressing local and 
higher order proplems proved a valuable entry point.  
 
Table 18 Recommended entry points for enhancing adaptation to climate change and 

variability by smallholder communities in Africa 
 

Entry points for adaptation by communities Countries where most 
applicable 

1. Use improved agricultural technologies that increase 
productivity for food security 

• Ghana; Mali; Mozambique; 
Tanzania; Uganda, Zambia; 
Zimbabwe 

2. Capacity building to enhance access to and use of 
improved agro- technologies 

• Ghana; Mali; Mozambique; 
Tanzania; Zambia; 
Zimbabwe 

3. Improved access to and use of climate information, 
including indigenous knowledge on climatic indicators 

• Ghana; Mali; Mozambique; 
Zambia;Tanzania; Uganda; 
Zimbabwe 

4. Land tenure in systems in areas where share-cropping 
is practiced 

• Ghana 

5. Improved fodder production and management for 
enhanced livestock productivity 

• Mali 

6. Production of drought tolerant crops with good 
storability 

• Mozambique; Uganda, 
Zambia; Zimbabwe 

7. Use ISFM technologies that improve soil organic matter 
content, increase nutrient use efficiency and  improve 
soil’s moisture holding capacity – at the same time 
increasing use of mineral fertilizers 

• Ghana; Mali; Mozambique; 
Tanzania; Uganda; Zambia; 
Zimbabwe 

8. Building institutional & technical capacity to strategically 
increase productivity in good years and store produce 
that become accessible to farmers during poor/bad 
seasons (e.g. demands for community grain banks in 
Mali, Mozambique and Zimbabwe, and  national 
strategic grain bank/ reserves from which grain can be 
sold to people during bad seasons/years in Ghana 

• Ghana; Mali; Mozambique; 
Zambia; Zimbabwe 

9. Strengthening the capacity of local institutions to 
develop and enhance the functioning local social safety 
nets 

• Mozambique; Zambia; 
Zimbabwe 

 
The study also demonstrated that the establishment of multi-stakeholder innovation 
platforms that on one hand facilitate participatory action processes at local/community 
levels, and on the other hand address broader institutional and policy issues constraining 
livelihood opportunities in the smallholder sector, is key to increasing resilience of the 
farming systems.  

3.5.6 Key lessons from the learning centres 
Use of the learning centre approach in the different countries demonstrated that farmers 
can be taken through paces to understand principles and concept of integrated soil 
fertility management and other improved farming practices. Farmer learning alliances 
jointly facilitated by diverse service providers rallying behind national extension systems 
resulted in effective farmer- and community-led experimentation. The resultant dialogue 
processes among communities, local leaders. agro-service providers and policy makers 
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at these learning centres raised awareness on climate change and variability, its 
potential impacts on livelihoods and participatory identification of options for adaptation.  
Facilitation of learning process during implementation of learning centres enabled 
communities to make key decisions such as:  

i) increasing the number of learning centres to reach out to selected villages 
ii) establishing relevant institutional structures that included targeted local 

committees such as the Zunde raMambo and fertilizer acquisition committees in 
Zimbabwe, and ward committees in Tanzania 

iii) approaching specific service providers to demand goods and services as well as 
communicating their success stories 

 
Emerging lessons from working with farmers using the learning centre approach include 
the following: 
• It is viable to devolve responsibilities on management of learning centres to local 

communities through intensive training programs that also involve alliances of service 
providers 

• Training of farmers on concepts and principles of ISFM and other climate change 
adaptation options enhances their ability to articulate demand for climate information 
and relevant agricultural technologies 

• Co-learning processes can substantially improve interactions between farmers and 
service providers (e.g. extension personnel). For example, participating farmers are 
increasingly demanding for ‘fine-tuned’ extension messages to make technologies 
and management practices relevant to their obtaining circumstances (i.e. generation 
of best-fit technologies) 

• Learning centres have enhanced communication of climate change issues among 
farmers, service providers and policy makers through use of locally composed songs, 
poetry and drama 

• Learning centres constituted the hubs for integration of paticipatory action research 
and computer simulation modelling processes to analyse and design appropriate 
adaptation options. This was demonstrated in Mali and Zimbabwe through PhD 
students’ work under the leadership of modeling specialists from Wageningen 
University 

• Data from several learning centres generated the necessary typologies to establish 
domains for targeting adaptation options among communities. For example, observed 
rainfall patterns in southern Africa could be disaggregated into four generalised 
typologies relating to the response of maize to different planting dates as influenced 
by rainfall distribution (Figure 22). Grain yield was described as a function of elapsed 
time since the onset of the season’s first rains 
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Figure 22 Generalised typologies of maize responsiveness to elapsed time since the 
onset of first effective rains of the season based on multi-located learning 
centres in southern Africa with contrasting rainfall patterns (interpretation 
limited to an 8 week planting time since onset of rains). Productivity 
coefficient always <1 as genetic potential is seldom fully exploited under the 
multiple bio-physical constraints in these agro-ecologies  
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A: Conventional  yield loss model
B: The indifference yield model 
C: False start season type
D:  Pronounced intra-season dry spells

 Typology A: points to the long held view that delayed planting of annual crops results in 
yield losses, often without recognising the intra-seasonal rainfall variability that can cause 
failure of early planted crops. This model emphasises radiation and temperature as the 
overriding limiting factors. 

 Typology B: suggests that yield is independent of planting time (within 8 weeks from 
onset of season) as long as the rest of the season has adequate rainfall, and with optimal 
nutrient supply. 

 Typology C: is typical of seasons that experience a ‘poor start’ to rainy season, with 
yields for early planted crops significantly compromised by poor germination related to 
inadequate soil moisture at the time of planting (profiles are often superficially recharged 
and planted seeds rot). Late planted crops establish better and achieve higher grain 
yields. 

 Typology D: suggests that yield is sensitive to within season rainfall distribution and 
represents a disruption of scenarios A and B. Prevailing soil moisture conditions during 
the sensitive crop growth stages have the overriding effect on productivity. There is 
however a tendency for reduced yields when crops are established well after season 
onset. 

 
Farmers and service providers alike, were able to recognise that magement of planting 
time is no longer synonymous with earliness of sowing.  Access to quality weather 
forecasting information, and adaptation of such information by farmers for local 
conditions, are likely improve decision making on resource allocation and timeliness of 
farming operations. 



P a g e  | 78 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

3.6 Notable challenges and opportunities for future research and development 
efforts on adaptation  

This project was unique in that it was implemented by multi-institutions from different 
countries that are facing seemingly different climatic stressors. During discussions at a 
project closing workshop, the following issues were prioritized for future research and 
development initiatives aimed at enhancing adaptation of smallholder communities to 
climate change and variability: 

1. Mechanisms for increasing crop and livestock productivity.  Low crop yields 
currently characterize farming systems, and this is often due to poor soil fertility 
and timely access to inputs, superior production methods and technologies. 
Livestock still remain a major source of insurance against seasonal crop failure. 
Capacity building of farmers on ISFM technologies to increase resource use 
efficiency should be coupled with local institutional strengthening to enhance 
farmers’ meaningful participation in commercial markets.  

2. Improving community access to seasonal weather forecasting and related climate 
change information from both indigenous and conventional scientific knowledge 
systems is central to enhancing productivity.  This project revealed three major 
categories of decision making for which weather and climatic forecasting 
information is required: i) strategic (medium-long term; ≥ 2 years), ii) operational 
(e.g. seasonal) and iii) tactical (e.g. within season). At the community level, 
strategic decisions were made on:  how to allocate land resources (e.g. towards 
planting of fruit trees) and make investments related to cash and social capital; 
how to manage food stocks and livestock; and how to participate in trade and 
resource-sharing arrangements. However, there were no apparent institutional 
support mechanisms to enhance these processes. 

3. Avenues to conserve natural resource pools and redesign land use systems – the 
resource-constrained farmers and their intermediate resource endowment 
counterparts largely draw livelihoods from the natural resource pools. There are 
emerging competing claims for different common natural resource pools among 
humans, livestock and wildlife. Improvements in management and equitable use of 
these resources offer opportunities for strengthening current coping strategies. 

4. Scaling out of learning centre concept in promoting ISFM technologies and climate 
change adaptation options. Based on experiences from implementation of this 
project, learning centres served as knowledge & information sharing platforms and 
rallying points for building capacity of different levels of stakeholders, ranging from 
communities to higher level agro-service providers and technical arms of policy 
making institutions. The learning centres also served as platforms for sharing local 
knowledge on climate indicators. 

5. Strengthening capacity of local institutions to promote development of community 
level strategic grain reserves and seed banks for prioritized crop types and 
varieties to enable easy access households during critical periods.  

6. Storage of fodder in livestock systems. The Mali study demonstrated increasing 
demands for developing options for storing quality livestock fodder following 
increased production through use of ISFM technologies. 

7.  Exploring options to strengthen local social safety nets. The Zimbabwe Zunde 
raMambo demonstrated that significant progress in enhancing adaptation can be 
achieved at community level, building on traditional mechanisms that have enabled 
these local populations to cope during difficult circumstances. 

 



P a g e  | 79 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

4 Project implementation and management 

4.1 Contracts and release of funds to partners 
The University of Zimbabwe, as lead institution, successfully made contractual 
agreements (memoranda of understanding) with the key partner institutions as outlined 
in the project document and consistent with the project agreement signed between the 
IDRC and the lead institution. These were all signed by the relevant authorities and 
funds were periodically released to the partner institutions as per agreed schedule. 
Consultations held with partners during the development of contractual agreements 
helped not only to create a general awareness about the project with relevant authorities, 
but also securing their ‘buy-in’ in institutionalizing key project activities from the outset. 
As part of the agreement, project country coordinators were officially nominated or 
endorsed by relevant authorities of their respective institutions/organizations. 
 

4.2 Setting up of project implementation teams and mobilization of communities 
and stakeholders 

The team building exercise started with project inception workshop organised and hosted 
by the lead institution in collaboration SOFECSA. The workshop was attended by two 
representatives from each of the participating institutions, and provided the much needed 
orientation to the research agenda, produced a general work plan document containing a 
roadmap for all project teams to start implementation. The workshop was opened by the 
Permanent Secretary to the then Zimbabwe Ministry of Environment and Tourism, as 
part of efforts to create awareness at policy level and attaching a national significance to 
the climate change adaptation agenda. The project country teams were subsequently 
able to develop their specific work plans on the basis of the workshop outputs, and in 
consultation with primary beneficiaries (farming communities) and other relevant 
stakeholders.  At country level, the project built functional inter-disciplinary teams aimed 
at addressing the initial skewedness of disciplinary expertise in favour of soil scientists 
and farming systems modellers. Notable was also the involvement of women scientists in 
the country teams. However, a general unavailability of women scientists remained an 
apparent challenge across all countries. This still poses a greater challenge for human 
resources capacity building in Africa, and has implications for future initiatives. In each 
country, start-up workshops with beneficiary groups and stakeholders at project sites to 
share project objectives and expectations on outputs were held.  
 

4.3 Project staffing 
The project recruited has two research fellows Dr Regis Chikowo and Dr Florence 
Mtambanengwe, through the University of Zimbabwe - Department of Soil Science & 
Agricultural Engineering in collaboration with SOFECSA, to assist with day to day 
implementation issue of the project and substitute for a greater part of the project 
leader’s teaching responsibilities. The two also had part of their time on the sub-Saharan 
Challenge Program (SSA-CP) led by SOFECSA in collaboration with University of 
Zimbabwe and other regional institutions. 
A post-doctoral fellow Dr Mariana Rufino on Wageningen University was partly 
supported on the project to provide farming systems modeling expertise and jointly 
supervise two PhD students also supported on the project. One PhD student, Mr Bouba 
Sidi Traore is from Mali and the other, Mr Jairos Rurinda is from Zimbabwe. Initially, a 
third PhD student from Tanzania was envisaged but could not be accormmodated due to 
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budgetary constraints emanating from the rising costs of training effected at Wageningen 
beyond the approval of the project.  
The project successfully retained all its key project members from partner institutions as 
assembled at the beginning of the project, with only few movements that came towards 
the end of the project phase due to new work and study opportunities. Notable moves 
included: Dr Freddy Baijukya joining CIAT on the N2-Africa project from Lake Zone 
Research Institute-Maruku, Tanzania; Dr Ousmane Sanogo in Mali who was completing 
his PhD studies with Wageningen University in the Netherlands; and Mr Ricardo Maria of 
IIAM, Mozambique who left to pursue PhD studies in the United States of America. 
These project scientists were able to perform well in their new environments partly due to 
the gainful experiences they had on the project or being part of a network, which in turn 
built on a previous partnership under Wageningen University’s AfricaNUANCES group. 
 

4.4 Technical support from IDRC 
The project core team, as well as policy maker representatives, benefited immensely 
from technical workshops organised and supported by CCAA. This initiatives imparted 
new concepts, principles, and field-based skills for working with communities to manage 
change and promote climate change adaptation, creating the much need awareness on 
climate change issues in the process. Key workshops attended by different project 
personnel were as follows: 
1) CCAA and UNECA Inception Workshop: Towards A Regional Strategy In Climate 

Change Adaptation: Sharing Knowledge On Climate Risks And Adaptation Options 
held 16-20 April 2007 Addis Ababa, Ethiopia. Attended by Dr Paul Mapfumo and Dr 
Mulugetta Mekuria & Mr Washington Zhakata (Policy) 

2) Integrated Climate Risk Assessment Workshop held 27-31 August, 2007, Nairobi, 
Kenya. Attended by Dr Freddy Baijukya and Dr Regis Chikowo 

3) "Training on Research and Project Management", held 10 – 14 September, 2007 in 
Cairo, Egypt. Attended by Dr Paul Mapfumo, Dr Florence Mtambanengwe and Dr 
Regis Chikowo (for the project coordination unit) 

4) A Research to Policy Linkages Workshop held 15-20 October 2007 Johannesburg, 
South Africa. Attended by Dr Mulugetta Mekuria (SOFECSA/CIMMYT) and Mr Alois 
Tsiga, a principal Meteorologist from the Department of Meteorology in Zimbabwe. 

5) Training workshop on Gender and Climate Change Adaptability 17-24 February, 
2008 in Dakar, Senegal. Attended by Dr Paul Mapfumo and Dr Samuel Adjei-Nsiah. 

6) Participatory Action Research (PAR) methodologies workshop held 15-20th 
September, 2008 in Nazreth, Ethiopia. Attended by Dr Paul Mapfumo and Dr 
Florence Mtambanengwe. 

7) Gender Analysis and Mainstreaming Training Workshop held 26-31 January 2009 in 
Kampala, Uganda. Attended by Dr Florence Mtambanengwe and Dr Regis Chikowo  

8) Promoting Participatory Action Research through Structured Learning on Climate 
Change Adaptation in Africa.  A participatory action research (PAR) lessons 
workshop held 1-5 March, 2010, in Algiers, Algeria Attended by Dr Paul Mapfumo 
and Dr Regis Chikowo 

9) IDRC supported learning forum on improving and use of seasonal forecasts for food 
security in Africa: Lessons from CCAA PAR Projects. held 8-12 March, 2010, Nairobi, 
Kenya. Attended by Dr Florence Mtambanengwe and Dr Paul Mapfumo  

10) Dr Paul Mapfumo was supported by the IDRC to attend the UNFCCC - COP 15 
Climate Change Summit in Copenhagen between the 7th and 16th of December, 2010, 
while Dr Regis Chikowo and Dr Florence Mtambanengwe were supported by IIED to 
attend this global summit 



P a g e  | 81 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

The project also benefited from CCAA support through i) consultant on Monitoring and 
Evaluation in Harare to develop tools for collection and analysis of M&E data from 
different countries using the outcome mapping approach, and ii) Facilitation/mentorship 
of the PAR training workshops. 
 

4.5 Management challenges 
Major challenges encountered during the course of project impementation included: 

• Communication: Development of MOUs with partner institutions was in itself a 
notable learning experience given the high number of partners. Responsible 
authorities were not always available to sign the contracts, leading to a prolonged 
inception phase. Timely communication with country team members was a 
challenges, although this slowly improved though a combination of mobile phones 
and email usage as well as targeted meetings at various regional/international fora. 

• Attracting the involvement of women scientists: It was apparent that the number of 
women scientists in research is generally low, and this problem was not unique to the 
project. 

• Pending requirements to support PhD students beyond the project phase: The two 
PhD students, from Mali and Zimbabwe, only effectively registered for a four year 
program with University of Wageningen half way through the project. These two 
students still needed to conduct field work for at least a year after the end of the 
project, requiring continued support from the Institute of Rural Economy (Mali) and 
the University of Zimbabwe technical and management team.  

• Limited scientific writing skills: Research members in the different countries 
demonstrated substantial gains in the implemention of project activities, but drawing 
these into scientific dissemination materials and publications proved a challenge for 
many 

• Late start of PAR activties in most countries: The PAR process only took root within 
the country teams during the last year of normal project implementation. While this 
satisfactorily contributed to the project objective of capacity building, it meant that the 
project was ending before the reflection and first re-planning phases of the PAR cycle. 
Teams were, therefore faced with a challenge to mobilise financial resources for 
completion of the PAR activities 

• Large number of partners: Coordinating a project that involves 7 countries and nine 
collaborating institutions was as good a learning experience as it was a big challenge. 
While efforts were made to bring all partners to the same level in understanding the 
principles and concepts of the project, some countries lagged behind substantially 
due to limited research capacity. Collaboration with CIAT-TSBF became technically 
challenging due to staff changes 

• Constrained budget: The project got adequate mentorship from CCAA to support 
PAR training of partners. However, the series of PAR workshops presented an 
unbudgeted set of activities that required additional financial support as communities 
moved towards development of adaptation options 

• Production of technical materials: It proved difficult during the project period to 
formally publish the several technical materials jointly developed and tested with 
communities during the project period due to limited time to institutionalize them 



P a g e  | 82 

IDRC Climate Change Project 104140, Final Technical Report, October 2010 

University of Zimbabwe post-graduate students provided 
technical support to smallholder farmer learning centres in 
Zimbabwe

5 Capacity building 
The project undertook several capacity building initiatives at the following levels: 
i) Capacity building and training of country team researchers in farming systems 

analysis, participatory action research with specific reference to climate change 
adaptation, outcome mapping as a participatory monitoring and evaluation and 
impact assessment tool, the learning centre concepts and scientific writing. Partners 
also attended a number of relevant workshops with external support, and these also 
assisted not only to enhance their performance on the project, but also to enable 
dissemination of project findings 

ii) Diverse agro-service providers 
actively involved with communities 
through innovation platforms and 
learing centres were in turn taken 
through different training of 
trainers courses run at the 
beginning and end of cropping 
seasons to impart concepts, 
principles and skills on ISFM 
technologies, learning centre 
implementation approach, field 
data collection, climate change, 
community mobilization, 
participatory action research and 
facilitation. 

iii) Various farmer learning and 
training activities were in turn 
facilitated by trained extension partners from national research and extension 
systems, NGOs and private extension agencies depending on the circumstances. 
Main tool for farmer interaction was the learning centre. 

iv) Policy dialogue meetings were conducted at regional and national levels with the 
objective to create awareness and communicate projects concepts and findings 

 
Some of the key capacity building workshops were as follows: 
 
5.1 Project inception workshop (10-12 July 2007)  
This workshop oriented implementing partners on project objectives, implementation 
approaches and the concept and principles on climate change and vulnerability of 
communities in sub-Saharan Africa. At least two participants from each of the 
implementing institutions attended the workshop. Literature on vulnerability, farming 
systems and ISFM technology options was distributed to participants during the course 
of the workshop. 
 
5.2 Outcome mapping training workshop for project partners (16-18 June 2008) 
To ensure that project partners understood outcome mapping as a monitoring and 
evaluation tool, a three-day training workshop was held in Harare with facilitation from a 
CCAA supported consultant, Dr Jan van Ongevalle. The workshop benefited from an 
initial monitoring and evaluation framework developed by the project coordination team 
that had benefited immensely from a CCAA-supported technical workshop on Outcome 
Mapping held in Cairo in September 2007. About 20 representatives from all the 
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collaborating institutions (boundary partners) on the project were trained in the principles 
of outcome mapping and familiarised with data collection tools. A key outcome of the 
workshop was that country teams were able to produce their respective strategy and 
outcome journals. These journals, including the overall project design and M&E 
framework and other project outputs were distributed to workshop participants on a CD 
ROM. 
  
5.3 Training course on integrated systems analysis (10-23 February 2008) 
A two-week international post-graduate course on integrated farming systems analysis 
run under the title, ‘Analysing farming systems and rural livelihoods in a changing world: 
Vulnerability and Adaptation’, was held at the University of Zimbabwe involving 34 
participants. The course was led Wageningen University’s Plant Production Systems 
Group with resource persons drawn from European and African institutions. It was 
specifically tailored for project practitioners and their collaborating partners but was also 
attended post-graduate students from several African and European countries pursuing 
studies on related subjects on natural resource management by rural communities. Key 
objectives of the course were: 

• to empower PhD students and young scientists/practitioners with systems 
analysis skills and tools through ‘hands on’ experience in the field 

• to participatorily engage communities so as to understand their livelihood 
strategies – providing the ‘art’ of observation in the analysis on rural  livelihoods. 

The training course was a blend of formal lectures, computer modelling exercises and 
practical interactions with communities in Chikwaka Communal Area, some 60 km east 
of Harare. Together with a selected group of farmers, participants went through transect 
walks and resource mapping in four villages. At the end of these village tours and 
interactions, it was interesting to note that participants from various backgrounds came 
to appreciate the need to engage communities closely to enhance understanding of 
climate change adaptation and livelihood challenges. For example, focus group 
discussions revealed some indigenous fruit trees that are seldom preferred as a source 
of nutrition, but communities only preserved them as a source of food security during 
times of stress. 
 
5.4 Developing modelling tools: Wageningen’s Plant Production Systems 

Group 
One of the roles of the Plant Production Systems Group of the University of Wageningen 
was to develop modelling tools that would assist in the exploration of options for 
adaptation to climate change with farming communities. Using a combination of exisitng 
models tools (e.g. FIELD, APSIM, GECROS) and at the same time building the modeling 
capabilities of the two PhD students and the post-doc fellow, the group developed 
system analysis tools to assess the effects of climate variability and to support 
participatory discussions. A farm-scale model, which was to assess agricultural 
technologies to improve farmers’ livelihoods (see www.africanuances.nl), was expanded 
to include interactions at community level. The tool (NUANCES-FARMSIM) includes 
different levels of detail: it simulates crop production at plot scale, grass production for 
different grazing units, and livestock production at household level, while teasing 
management decisions farm and village/community scales. Field-based interactive 
modelling exercises were conducted with communities in Zimbabwe. Farmer prioritized 
treatments (soil fertility management x crop type/cultivar x planting time) in the learning 
centres were reconstructed by the two PhD students on the project for detailed data 
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SOFECSA National Innovation Platform members at a climate change policy dialogue 
workshop in Harare, Zimbabwe 

collection that is expected to inform the modelling process. Field experiments by the 
respective PhD students in Mali and Zimbabwe were used to complement data collection 
from the learning centres. The information generated will be used to quantify the 
relationships between planting dates, soil moisture, cultivars and fertility on canopy 
development and eventually on yields. This capacity building activity was still on-going at 
the end of the project period. 

5.5 Innovation Platforms driving the climate change adaptation message in 
Zimbabwe 

Innovation Platforms (IPs) were formed during 2008 in the study districts in Mozambique 
and Zimbabwe under a SOFECSA/CIMMYT collaborative project, supported through the 
sub-Saharan Africa Challenge Program (SSA-CP) with funding from Forum for 
Agricultural Research in Africa (FARA). The primary objective of the IPs was to drive 
technologies and innovations that enhance productivity and competitiveness of maize-
based farming systems in order to improve the livelihoods of smallholder farmers. A 
number of meetings were held to consolidate the functioning of IPs at the district and 
ward levels. The district IP stakeholders included a wide range of partners including the 
national extension system, agro-dealers, the meteorological and forestry departments, 
rural councils with active involvement of the district administrators, chiefs and political 
leadership in the district. Our ‘Lack of resilience...’ project took advantage of this 
development to integrate climate change adaptation issues for prioritization by the IPs. 
The IP actors in both countries were mobilized to attend various capacity building 
workshops during which options for promoting adaptation by smallholder communities 
were discussed.  
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5.6 Participatory action research training (June 2009 - March 2010) 
A three-stage, hands-on, training course was designed and implemented by the core 
project team at University of Zimbabwe to introduce and/or strengthen the capacity of 
project partners in PAR. The PAR training workshops conducted with mentorship from 
Mr Edward Chuma through CCAA support. In each case, the workshop was attended by 
two researchers from each of the project countries as well as a post-graduate students 
and a post-doc fellow from University of Wageningen (one workshop each).  
a) The first PAR training workshop was held 15 -20 June, 2009 in Zimbabwe. The 

workshop aimed to deepen the conceptual understanding of PAR as a social learning 
and change management tool usable by development actors, and operationalized 
through an iterative process of planning, action, and reflection and re-planning with 
communities to enable realization of desired change processes to address prioritized 
local problems. Ushe ward of Wedza was chosen as the study community. After the 
first PAR training workshop, research teams from the different countries proceeded to 
carry out diagnostic and visioning exercises with communities in their respective 
study sites. 

b) The second PAR training workshop was held 7-11 September 2009 in Harare, out of 
which three days were spent with the Wedza community. Almost all the researchers 
who had participated in the June PAR training availed themselves for this second 
stage training workshop. Some of the main workshop objectives were to: 
• Reflect on country experiences since the last PAR workshop (challenges, 

successes, etc.) 
• Learn the principles of participatory action planning on address prioritized issues  
• Conduct a field activity and reflect on the field experiences as part of training 
• Develop action research plans for implementation in respective countries 
• Discuss PAR documentation plans and next steps in the training process 

c) The third workshop was later dropped in favour of continued implementation of 
specific activities by research teams in their specific countries, in order to generate 
concrete PAR case studies (as earlier indicated under country chapters of this report). 

5.7 Graduate and post-graduate training 
The project contributed to the improvement of teaching curicula at the University of 
Zimbabwe, University Malawi – Bunda College, University of Wageningen- Plant 
Production Systems Group and University of Ghana through integration of relevant 
climate change topics and generation of relevant research topics supervised by project 
participants. The experienced Research Fellows recruited at the UZ through the project 
significantly strengthened teaching of BSc. Agriculture and MSc Soil & Environmental 
Sciences teaching programs in the Faculty of Agriculture apart from post-graduate 
theses supervision. This created opportunities for future integration of a stronger climate 
change components into these programs. The adoption of climate change elements in 
teaching at Bunda College was a result of close collaboration through SOFECSA.  The 
project supported seven post-graduate research theses, among which three were for 
female student scientists. Most of the theses could not concluded by end of the project 
phase due to asynchrony between project funding and student registration processes: 

i) Mariana RUFINO, 2008. PhD thesis: Quantifying the contribution of crop livestock 
integration in African farming. University of Wageningen 294 pp. 

ii) Jairos RURINDA, PhD thesis: Tracking resource flows in smallholder communities 
to identify opportunities for improving adaptation to climate variability and change. 
University of Wageningen (pending). 
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iii) Bouba TRAORE, PhD thesis: Climate change in southern Mali: The effects on 
agricultural productivity and on farmers’ livelihoods. University of Wageningen 
(pending). 

iv) Grace KANONGE, M.Phil thesis: A fertilizer management strategy for enhanced 
legume-cereal productivity in smallholder farming systems of Zimbabwe. 
University of Zimbabwe (pending). 

v) Lotte WOITTIEZ, 2010. MSc Thesis: Non-timber forest and rangeland products to 
reduce food insecurity at times of extreme climatic events: A case study of Wedza 
Communal Area, Zimbabwe. University of Wageningen 108 pp. 

vi) Christopher CHAGUMAIRA, M.Phil Thesis: Local Evidence of the Impacts of 
Climate Change and Variability in Smallholder Farming Communities of Eastern 
Zimbabwe University of Zimbabwe (Pending). 

vii) Michael KERMAH, MSc. Thesis: Climate Change and Shift in Cropping Systems: 
From Cocoa to Maize Based Cropping Systems in Wenchi. Wageningen 
University (pending). 

 
6 Project outputs and dissemination 

Publication of most dissemination and 
scientific project findings could only occur 
after the project implementation phase. 
Dissemination of major project findings 
and outputs to different user groups was 
through the following pathways: 
• Individual farmers and 
communities: The learning centre was the 
most important platform for regular 
interactive communication with farmer 
learning alliances and diverse 
stakeholders. Agricultural field days and 
exhibitions allowed extension to distribute 
brochures on technologies. It was learnt 
that farmer materials were better 
developed and disseminated through help 
to extension more than directly from the 
project. a consortium of national extension, 
NGOs and the national research institute 
in Uganda developed a series of farmers 
materials for farmers (see insert). The 
project also supported farmer- and/or 
extension-organised field days, tours and community and district agricultural shows that 
often attracted high attendances. For example, at an annual district agricultural exhibition 
held 19th August 2009 in Wedza district of Zimbabwe, the project supported a discussion 
theme on climate change and the options that farmers could use to reduce the negative 
effects. Present at the show were policy makers (Wedza district administrator and 
Member of Parliament for Wedza South constituency), traditional leaders (a chief and 
several headmen or sub-chiefs), and agricultural extension officers at various levels 
(provincial and district level), high level representatives of agro-service providers and 
communities.   
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• Extension agencies: Extension personnel from national agricultural systems, 
private agro-dealers, and NGOs received published and unpublished technical 
guidelines and bulletins jointly developed during training workshops and participatory 
meetings with farmers. Materials on ISFM technologies, fertilizer types and their use, and 
improved crop types and cultivars was adapted (or simply supplied) from partner 
intstitutions. Due to a general lack of dissemination materials with a climate change 
adaptation focus, project participants preferred jointly developed materials that were 
perceived easy to understand. However, the project could not support publication and 
distribution of such materials due to resource constraints and the time requirements for 
the process to institutionalize them (e.g. within training branches of the national 
extension departments). 

• Research partners: Apart from interactive project workshops and access to 
scientific publications, major findings were communicated to this group through email 
communication, partners websites, international conferences and discussion fora 
provided by CCAA and regional networks. An example is the participation of the core 
project research team at the UNFCCC-COP15 in Copenhagen, Denmark (December 
2009) and at the IDRC/DfID-CCAA Learning Forum workshop in Nairobi, Kenya (March 
2010). 

• Policy makers: Policy dialogue and discussion meetings and workshops 
organised by the project, or to which key project members were invited, were used to 
communicate major project lessons, experiences and perceived impacts to policy 
makers at different levels. For instance, the project team in Zimbabwe participated in the 
climate change awareness and dialogue workshops held in Nyanga (2007) and Kadoma 
(2009). These workshops were organized by the Climate Change Office in the Zimbabwe 
Ministry of Environment and Natural Resources with support from the United Nations 
Development Program (UNDP) and Common Market for East and Southern Africa 
(COMESA), respectively. The main objective of these workshops was to enhance 
dialogue on the knowledge of climate change and possible interventions through 
interaction between stakeholders. Present were policy makers (parliamentarians) and 
key public and private stakeholders working on environment and development issues. 
This was an important opportunity where our project was presented to the participants. In 
Ghana, the project organised a stakeholders’ workshop in 2008 at the Municipal 
Directorate of Ministry of Food and Agriculture in Wenchi. Participants were drawn from 
relevant agencies and ministries whose activities are concerned with agriculture and the 
environment. These included the Ministry of Food and Agriculture (MOFA), 
Environmental Protection Agency, National Fire Service, National Disaster Management 
Organization, National Commission on Civic Education, Municipal Environmental Unit 
and the Municipal Assembly. 

The project made several publications (apart from student thesis) that include: 

Mapfumo P., Chikowo R., Mtambanengwe F., Adjei-Nsiah S., Baijukya F., Maria R., Mvula 
A. and Giller K. 2008. Farmers’ perceptions lead to experimentation and learning. 
LEISA Magazine 24. December 2008. pp. 30-31. 
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Kanonge G., Nezomba H., Chikowo R., Mtambanengwe F. and Mapfumo P. 2009. 
Assessing the potential benefits of organic and mineral fertilizer combinations on 
maize and legume productivity under smallholder management in Zimbabwe. 
African Crop Science Conference Proceedings 9:63-70 

Rufino M.C., Dury J., Tittonell P., van Wijk M.T., Herrero M., Zingore S., Mapfumo P. and 
Giller K.E. 2010. Competing use of organic resources, village-level interactions 
between farm types and climate variability in a communal area of NE Zimbabwe. 
Agricultural Systems (In press. - doi:10.1016/j.agsy.2010.06.001) 

Adjei-Nsiah S., Issaka R. N., Fening J. O., Mapfumo P. Anchirina V. and Giller K. E. 
2010. Farmers’ Perceptions of Climate Change and Variability and Existing 
Opportunities for Adaptation in Wenchi Area of Ghana. The International Journal 
of Climate Change: Impacts and Responses 2:49-59. 

Book project: The research team has embarked on a book project to synthesise specific 
thematic findings and lessons. The proposed book is entitled ‘Lack of resilience in 
African smallholder farming: exploring measures to enhance the adaptive capacity of 
local communities to climate change & variability’  

 

A number of other project-based scientific papers were also at various stages of 
development at the time of completing the project, and their publication in refereed 
journals is anticipated:  

• Mapfumo P, Mtambanengwe F, Chikowo R. Building on indigenous knowledge to 
strengthen the capacity of smallholder farming communities adapt to climate change 
and variability in Southern Africa. (Draft paper) 

• Mapfumo P, Mtambanengwe F, Chikowo R. Mobilizing local safety nets for enhanced 
adaptive capacity to climate change and variability – a policy brief (under review) 

• Chikowo R, Mapfumo P, Mtambanengwe F, Nezomba H, Zamasiya B, Siziba S, 
Chamboko T, Rurinda J, Tauro T, Dhliwayo DKC. Mobilizing smallholder farming 
communities for collective action to enhance resilience to climate-related stresses 
through increased crop productivity (Draft paper) 

• Mtambanengwe F., Mapfumo P., Chikowo R., Nezomba H., Rurinda J., Tauro T. 
Chamboko T. and Dhliwayo D. Strengthening Local Institutions to Reduce 

Proposed Book Outline 
Section A 

– Preface (IDRC)  
– Introduction (farming system characteristics, problems and 

context of adaptation) 
Section B 

– Farmers perceptions and current coping strategies 
Section C 

– Working with communities to adapt (what are farmers now doing 
as a result of our PAR related intervention) - notable outcomes 
(extracts from these could be turned into briefs -   

Section D 
– Synthesis of cross-cutting experiences, challenges and 

opportunities for enhancing resilience of the farming systems 
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Vulnerability of Communities to Climate Variability through Increased Productivity of 
Staple Crops in Eastern Zimbabwe (Draft paper) 

• Mtambanengwe, Mapfumo P, Chikowo R, Nezomba H, Rurinda J, Tauro T, 
Chamboko T, Dhliwayo DKC. Enhancing adaptation of local communities to climate 
change and variability through efficient use of crop production resources in Eastern 
Zimbabwe (Draft paper) 

• Chikowo R, Mtambanengwe F, Mapfumo P. Going through paces: empowering 
smallholder communities to adapt to climate change and variability through field-
based Learning Centres in southern Africa  (Draft paper) 

• Sanogo, Bengaly et al. Indigenous knowledge on climate change: the case of 
Koutiala zone in Mali (in preparation) 

 
Project members also participated, presented scientific papers, and benefited from 
interactions at several national, regional and international workshops and/or conferences, 
during which project experiences were widely shared. These included the following 
(exluding those already mentioned above): 
a) The Forum on Education, Capacity Building, and Climate Change: A Strategy for 

Collective Action in Africa, convened at the White Sands Hotel in Dar es Salaam, 
Tanzania on 27 June – 1 July 2010. Organised by Global Change SysTem for 
Analysis, Research and Training (START) 

b) Innovative Models of Under-graduate Education for Intrepreneureship and 
Sustainable Development. An Open Society Institute (OSI) supported workshop. 
Earth University in Costa Rica, 20-22 September 2010, Guácimo, Costa Rica 

c) Second National Communication under the UNFCCC on climate change. 17-19 
March 2010 Troutbeck Inn, Nyanga, Zimbabwe.  

d) Fostering vibrancy in Zimbabwe’s smallholder agriculture. SOFECSA policy dialogue 
meeting, 21-22 May 2009, Harare, Zimbabwe 

e) FARA SSA-CP Strategy and lesson sharing forum 29 June-03 July 2009, Accra, 
Ghana 

f) African Crop Science Conference, 28 September- 1 October 2009, Capesun Hotel, 
Cape Town South Africa 

g) SADC networking initiative on land and water, Cape Town, South Africa 27-29 
September, 2009) 

h) COMMESA roundtable policy dialogue on climate change held 15 - 16 April 2009, 
Kadoma, Zimbabwe;  

i) 3rd SADC-EU international scientific symposium on Climate Change, Zambia 26-31 
May, 2008. Lusaka, Zambia 

j) CCAA and UNECA Inception Workshop: Towards A Regional Strategy In Climate 
Change Adaptation: Sharing Knowledge On Climate Risks And Adaptation Options, 
16-20 April 2007, Addis Ababa, Ethiopia. 

k) Innovations as Key to the Green Revolution in Africa: Exploring the Scientific Facts 
An International Symposium organized by The African Network for Soil Biology and 
Fertility (AfNet) of Tropical Soil Biology and Fertility (TSBF) institute of CIAT in 
collaboration with the Soil Fertility Consortium for Southern Africa (SOFECSA), 17-21 
September 2007, Ngurdoto Lodge, Arusha, Tanzania.  

l) AfricaNUANCES (modelling) conference held 23rd-25th September 2007, Impala 
Hotel, Arusha, Tanzania 

m) The project leader gave interviews to key media and/or radio programs in Zimbabwe, 
Mozambique (community radio) and Ghana 
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7 Outcomes and Impacts 

The project registered positive outcomes in three basic areas, from which significant 
impact across the various countries is anticipated in the medium- to long-term: 

i) Increased awareness among farming communities, extension agencies (including 
private), policy makers and other participating stakeholders that climate change 
was real and they were part of the solution in minimizing its pending negative 
impacts 

ii) Enhanced the capacity of smallholder farming communities to analyse their 
sources of vulnerability to climate change and variability, and collectively identify 
and test improved agricultural technologies and management options for 
adaptation 

iii) Availability of an evidence-based (scientific) body of knowledge on current and 
potential impacts of climate change and variability at community level, that 
informed decision making by communties and contributed to national and 
international debate on adaptation 

 
Specific outcomes that underpin this evidence of attitude and behavioural change among 
different project actors (boundary partners) included the following: 
• Farmers and communities have recognised the need to change agricultural 

production practices, and were now seeking to adopt improved ISFM technologies 
and managing cropping risks through staggering of planting dates, sowing of stress 
tolerant crops/varieties and re-visiting their local landraces in search of crops that 
give stable yields under variable rainfall conditions. Women are major custodians of 
these germplasm. 

• Communities self-mobilizing to participate in learning centres to test new 
technologies and farming practices and demanding guidance and services from local 
extension and district policy makers (e.g. formation of farmers learning alliances and 
facilitation committees) 

• Communities self-organising to collectively acquire seed and fertilizer inputs for food 
and livestock fodder production, and rallying behind local authorities to revive 
traditional socal safety nets (e.g. Zunde raMambo in Zimbabwe), reaching out to most 
vulnerable community members (e.g. home-based HIV/AIDs patients in Zambia), and 
demanding support from policy makers  

• Farmers have come up with a concept of organised drama, songs and dance to 
communicate (e.g. exchange climate information) and share knowledge on principles 
of improved farming practices with other community members and service providers 

• Enhanced communication between public and private agro-service providers and 
submission and presentation of better quality periodic progress reports by extension 
personnel at district and national meetings/workshops 

• Use of ISFM and PAR approaches by extension personnel in facilitating community 
action to address food production and natural resource constraints  

• Policy makers were increasingly organizing national events to create awareness on 
climate change and variability and consulting on adaptation options from diverse 
stakeholders including district authorities and farmers representatives. Project team 
members and key boundary partners played major roles in these intiatives. The 
national climate offices and environmental ministries in many of the participating 
countries are hosting dialogue meeting that seek to promote exchange of information, 
knowledge and experiences from those stakeholder working with grassroots 
communities including players on this reported project. 
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• Enhanced capacity of participating research partnerships to facilitate change 
processes through engagement of communities, influence on university curricula and 
contributions to regional and national climate change debate. 

 
8 Recommendations 

Implementation of the project came at the most opportune time when the climate change 
debate was still apparently locked within the halls of the scientific community and the 
developed elite who could comprehend the current trends and potential consequences. 
The project was, therefore, among the first community-based interventions that created 
awareness and offered vulnerable communities in Africa’s different climatic zones a 
platform to express their current and emerging experiences, as well as perceived 
adaptation options. A support of follow up initiatives that target at forstering sustainability 
of on-going PAR activities and deepen research that generates evidence of viable and 
sustainable adaptation options.  
 
A critical mass of researchers were taken through steps that enabled them to conduct 
climate change adaptation research with communities, specifically acquiring much 
needed PAR skills. Future efforts that focus on strengthening continued application of 
these acquired skills to benefit emerging priority initiatives on climate change adaptation 
in smallholder farming systems as policy makers become increasingly engaged to 
provide complementary institutional and financial support. 
 
The project generated insights on how local institutions can be strengthened to activate 
and enhance the performance of internal adaptation mechanisms that currently hinge on 
indigenous knowledge systems related to seasonal weather forecasting, use of non-
timber forest and rangeland products to supplement food needs, stress tolerant crop 
types and varieties/landraces, and traditional social safety nets. Research for 
development initiatives that seek to integrate conventional scientific knowledge and 
technnologies with such indigenous knowledge are likely to stimulate innovations that 
build resilience of the farming systems. 
 
Capacity for scientific writing and documentation of lessons and experiences among 
many of the participating institutions was generally weak, and this has tended to 
understate some of the notable areas of achievements during the course of the project. 
A focus on parallel support programs to build this capacity could applify project impacts 
into the future. There increasing awareness about the need to integrate climate change 
science into tertiary curricula but this may by undermined by lack of local emprical 
evidence and contextual literature. 
 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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