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EXECUTIVE SUMMARY

Malawi has been facing a number of climate-related hazards and disasters. Drought and floods have resulted into acute crop failure resulting in food insecurity. Lack of policies cripple implementation of disaster risk reduction and climate change adaptation and mitigation strategies. To reduce vulnerability and enhancing the resilience of rural smallholder farmers to climate change and variability CADECOM through GPAF programme implemented various agricultural and livelihoods improvement interventions such as conservation agriculture, small scale irrigation and promotion of livestock production on a pass-on scheme in Mkango village, Nsanje, diocesan CADECOM of Chikwawa and Njolo village in Dedza, diocesan CADECOM of Dedza. These interventions have resulted in improved livelihood of the rural farmers through increased crop and livestock production realized through the provision of start-up inputs and capacity building in conservation agriculture. This report highlights the lessons and best practices in conservation agriculture from these CADECOM impact areas.

This report documents 9 best practices in conservation agriculture covering three dimensions of crop diversification and cropland management; soil fertility management; and water harvesting. The adoption and application of these practices have resulted in reduced build up of pests and diseases, improved soil fertility and improved soil moisture, hence proven to be efficient agricultural practices that address food security requirements while demonstrating the potential for climate change mitigation and adaptation. Comparatively, Njolo village in Dedza has demonstrated better adoption and application of these practices than Mkango village in Nsanje and this is partly attributed to differences in the understanding, interest and appreciation of the technologies among smallholder farmers. Additionally, women are much more involved in conservation agriculture techniques than men and this could be attributed to culture, where men are excessive beer drinking especially among the Ngoni tribe in Njolo village in Dedza. 
The adoption and application of conservation agriculture among smallholder farmers in Malawi and in the CADECOM impact areas is limited by capacity among the smallholder farmers mainly in Mkango village in Nsanje. It is recommended that CADECOM and other stakeholders should take measures aimed at raising awareness and improving knowledge and skills among smallholder farmers in  conservation agriculture. Specific measures include exchange visits; technical backstopping; and provision of technical training in conservation agriculture emphasizing its multiple benefits in achieving food security and addressing climate change. 
1.0
INTRODUCTION
1.1
Background Information

Malawi is one of the least developed countries in the world. It has a total population of about 13.9 million with annual growth rate of 3.2% (National Statistical Office (NSO), 2008). About 85% of Malawians reside in rural areas and are poor, deriving their livelihood from small land holding size of 1.2 hectares on average per farm family (GoM, 2010). In the absence of high value natural resources such as minerals and crude oil, Malawi’s economic development and social well-being greatly depends on the country’s natural resource base. The arable lands, the vast Lake Malawi and Shire River provide the springboard for Malawi’s main source of livelihood and foreign exchange. Agriculture accounts for about 39 % of the Gross Domestic Product (GDP). The total labour force by 2004 was about 4.5 million and almost 84% subsist on agriculture (GoM, 2010). However, agriculture is inherently sensitive to climate conditions, and is among the most vulnerable sectors to the risks and impacts of global climate change (MoNREE, 2006). 
Malawi has been facing a number of climate-related hazards and disasters. According to United Nations International strategy for disaster reduction (UNISDR, 2011), the most common disasters are drought and floods which affect 8.2% and 0.13% of the Malawi population and smallholder farmers respectively. The disaster situation has been exacerbated by population growth, urbanisation and environmental degradation. The frequency and intensity of such disasters have been a great threat to the right to life with dignity amongst the Malawian population, especially the rural poor. 

The effects of hazards and disasters are many and include food insecurity (hunger), increase in poverty levels, and death, chronic malnutrition, and environmental damage, damage to houses leading to homelessness and limited access to safe potable water among others. Although Malawi has made some strides towards achievement of the Hyogo Framework for Action (2005-2015) in building the resilience of the nation and communities to climate related disasters, some households are still vulnerable  to different hazards and disasters (both natural and human induced)(CADECOM, 2013).
In addition, lack of policies cripple implementation of Disaster Risk Reduction (DRR)/Climate Change Adaptation (CCA) and mitigation strategies. The Disaster Risk Management (DRM) Policy and the Climate change policy have been formulated but are not yet approved. Other  challenges  include; Lack of community and local committee (Civil Protection Committees) skills and knowledge to mitigate and adapt to the impact of climate change; Weak linkages that affect implementation and coordination among DRM/CCA players at district and community levels: insufficient budgetary allocations for disaster management/CCA and mitigation work at all levels; insufficient capacity amongst local CADECOMs as well as community based organizations (CBOs) to undertake effective DRM/CCA and mitigation works at both district and community levels; lack of effective disaster early warning systems (at national, district as well as community levels); limited capacity to undertake advocacy amongst local CADECOMs and communities, and poor linkages between humanitarian responses to livelihood recovery and development interventions (CADECOM, 2013).
1.2
Study Rationale

Despite the absence of Disaster Risk Management and Climate Change approved policies; the communities in CADECOM impact areas have been implementing various agricultural and livelihoods improvement interventions such as small scale irrigation and promotion of livestock production on a pass-on scheme. However, very little has been documented on the best practices and same has not been shared to the other stakeholders and communities as well for possible scaling up of the same. This has resulted in limited scaling up of the best practices among communities and stakeholders. In addition, the absence of documented case studies has led to limited lobbying and advocacy on scaling up and increased funding towards the best practices in DRM, Climate Change and Agriculture due to lack of compelling evidence.
It is against this background that CADECOM National Office, through the Episcopal Conference of Malawi sought to document the best practices in conservation agriculture and develop success stories on how some smallholder farmers have integrated conservation agriculture into their livelihood strategies to reduce their vulnerability to climate change.

1.3
Objective of the consultancy
The main objective of the consultancy was to identify and document best practices and develop success stories in conservation agriculture; in particular, soil and water management practices to support agricultural production in Malawi.
1.4
Scope of work

The overall objective of the consultancy was to provide reliable information to the following core questions: 

1. What were the success stories, best practices and lessons learnt that can be shared for multiplication among small holder farmers under the practice? 

2. What issues, challenges, skills and capabilities do or should small holder farmers’ especially female smallholders prioritize in order to incorporate the practice? 

3. What were the key interventions points to consider for most effective and efficient ways to ensure more farmers adopt this practice? 

4. How do technology – specific intervention opportunities pose threat to each of the practice? 

5. To what extent did each type of crop had an influence on the method of production? 

1.5 Limitations of the study

The study had two major challenges; limited time allocated to the assignment which reflects in data collection and methodologies; and inadequate knowledge on the concept of conservation agriculture among the participants. As conservation agriculture is relatively a new concept in Mkango village in Nsanje most project beneficiaries had not yet gained in-depth understanding of the technologies involved in the practice.
1.6
Structure of the report

The report has been divided into 5 sections. The first section is the introduction mainly the background of the study, study rationale, objective of the study and the scope of work. Section 2 is the methodology this study employed in order to identify and document the best practices in conservation agriculture in Diocesan CADECOMs of Chikwawa and Dedza mainly in Nsanje and Dedza districts. Literature review and the results and discussion are given in section 3 and section 4 respectively. Finally section 5 is the conclusion and recommendations made out of the study.
2.0
LITERATURE REVIEW

This section presents the literature reviewed. It gives an overview of the role of agriculture in achieving food security at global scale. The history and importance of conservation agriculture in Malawi and national policies and strategies that support conservation agriculture in Malawi.
2.1
Global context on agriculture

Agriculture is an important sector for production of food and supporting of livelihood of many people in the world (FAO, 2007). Agriculture was targeted by many developing countries, Africa and Malawi in particular, to achieve Millennium development goal number one (MDG 1) to eradicate hunger and extreme poverty by 50% by the year 2015. The rapid increase in hunger and poverty is attributed to environmental degradation, high population growth and climate change (FAO, 2007).
To respond to the threat of not attaining MDG1 most countries in Sub Saharan Africa and South Asia focus on improving small scale agriculture and conservation agriculture is the revolutionary term aimed at enhancing agricultural production hence food security (FAO, 2013).

2.2
Agriculture in Malawi

In Malawi, maize is the main crop grown by the majority of the population. It is a staple food and is mostly grown at substance level. Production of maize varies depending on weather condition especially rainfall distribution and availability of fertilizer. The Farm Input Subsidy Programme (FISP) was introduced in 2005/2006 and led to an increase in maize production. The other staple food crops grown are cassava, sorghum, millet and potatoes.
Tobacco is the main cash crop and contributes 65% of export earnings. Cotton is equally being promoted to make up for the drop in tobacco sales. The other cash crops are sugarcane and tea (GoM, 2012).

The cultivation of maize in Malawi, mainly involves the construction of planting ridges using a hand hoe. Ridges from previous growing season are dug and moved into the old furrow to make a new ridge. This practice has been promoted since colonial era as a measure to control soil erosion in the field (GoM, 2012). The contour bunds and markers were prepared to prevent excessive runoff by holding the rain water and giving it enough time to infiltrate into the soil. Ridging breaks up the soil and improves the porosity and plant growing conditions for a short time until the soil consolidates and settle back (GoM, 2012).
However, continuous and intensive cultivation on conventional agricultural land has resulted in progressive lose of soil quality. Soil nutrient levels diminish with subsequent drops in crop yield. The use of hand hoe has resulted in formation of hard pans which prevents water infiltration and creates a water logging condition known as “Pseudo” and plant root penetration (GoM, 2012).
Weeding is usually done using a hand hoe and twice a year thus conventional tillage practice is extremely labour intensive. Crop yield decreases with time as a result of decline in soil fertility. However, farmers do not realise it because it happens after a long period of time. The soil properties deteriorate with reduced organic matter content through oxidation due to repeated opening up of the soil. In addition, where farmers burn the plant/crop residues the soil organic matter is lower, (William and Richter, 2008).
2.3
Conservation Agriculture (CA)

Conservation agriculture is a concept for resource. It is a saving agriculture crop production that strives to achieve accepted profits together with high and sustained production levels while concurrently conserving the environment (FAO, 2007). It refers to the farming practices which have three key principles: minimal mechanical soil disturbance, maintenance of mulch of carbon –rich organic matter covering and feeding the soil, and crop rotation or sequence and associations of crops including trees which could include nitrogen fixing legumes
The first principle, minimal mechanical soil disturbance constitutes no tillage but direct seeding and is essential to maintaining minerals within the soil/stopping soil erosion and preventing water loss from occurring within the soil. The formation of tillage in the crop field destroys organic matter that can be provided within the soil cover and the process of tilling is time consuming, laborious and expensive to farmers who use tractors and ploughs because they need more fuel for tractors and feed for animals to pull the plough (FAO, 2007).
The breaking down of mulch produces high organic matter level which act as fertilizer for the soil. When the practice is done for many years the layer of mulch is formed and prevents soil erosion (FAO, 2007). When the soils are covered under layer of mulch, the ground is protected from soil erosion because the soil is not impacted directly by rainfall (Hobbs, et al, 2007). This type of ground cover also helps keep the temperature and moisture levels of the soil at higher level rather than if it was tilled every year (FAO, 2007).
Crop rotation is best used as a disease control against other preferred crops. Rotational crops act as natural insecticide and herbicide against specific crops. The process does not allow insects and weeds to be set into rotation with specific crops and crop rotation also help to build soil infrastructure and allows for an extensive build up of rooting zones which allow for better water infiltration (Hobbs et al, 2007). 
In summary, conservation agriculture contributes to improved agricultural production hence food security and also contributes to adaptation to climate change by reducing crop vulnerability. The protective soil cover of leaves, stems and stalks from the previous crop shields the soil surface from heat, wind and rain, keeps the soil cooler and reduces moisture losses by evaporation. In drier conditions, it reduces crop water requirements, makes better use of soil water and facilitates deeper rooting of crops; in extremely wet conditions, CA facilitates rain water infiltration, reducing soil erosion and the risk of downstream flooding. Conservation Agriculture also contributes to protect crops from extreme temperatures. Crop rotation over several seasons also minimises the outbreak of pests and diseases (FAO, 2013).
2.4
The origin of conservation agriculture in Malawi

The history of conservation agriculture in Malawi dates back to 2000 when Sasakawa Global in partnership with Agricultural Development Divisions implemented a programme that emphasized on optimum plant densities and spacing, weed management and crop protection. The programme registered record breaking news of maize yield reaching as much as 5.1 tonnes per hectare (GoM, 2012).
The same year, two projects namely, Promotion of Soil Conservation and Rural Production (PROSCARP) Project and the Malawi Agro forestry Extension (MAFE) Project were implemented by Land Resources Conservation Department with financial support from EU and USAID respectively. Later in 2006, the EU supported a six-year Farm Income Diversification Programme in eleven districts. The programme promoted conservation agriculture through training of extension workers and farmers, on farm demonstrations, provision of start-up farm inputs and on station reduced tillage trials. The reduction of the workload was important though the results were only appreciated by farmers who participated in the project (Mloza-Banda and Nanthambwe, 2010)
Today, there are many stakeholders promoting conservation agriculture on larger scale because of the great role it plays in enhancing food security through improved agricultural production and adaptation to climate change. These stakeholders include; Malawi Government through Ministry of Agriculture and Food Security, Land resources Conservation Department, Food and Agriculture Organisation (FAO), CADECOM, Total Land Care (TLC), MONSANTO, Concern Universal and NASFAM.
2.5
National policies, strategies and conservation agriculture in Malawi
The broad subject of agriculture, environment and climate change management is effectively guided by the Malawi Growth and Development Strategy II (2011 – 2016), which is the overarching medium term strategy for propelling Malawi’s development towards attainment of its long term ecological and social-economic development aspirations. 

The strategy clearly prioritises agriculture among the six broad thematic areas; and environment and climate change management among the nine priorities within priorities – as key strategies for attaining sustainable social and economic growth in Malawi and a recipe for achievement of the Millennium Development Goals (MDGs). Other supporting policies include the National Climate Change Policy of 2013 (Draft), and the National Adaptation Programmes of Action (NAPA), which identifies and prioritises agriculture and forestry, and human health among the eight sectors that are considered most vulnerable to the adverse impacts of climate change. The overall goal of the Draft National Climate Change Policy (2013) is to promote climate change adaptation and mitigation for sustainable livelihoods through measures that increase levels of knowledge and understanding and improve human well-being and social equity, while pursuing economic development that significantly reduces environmental risks and ecological scarcities (Environmental Affairs Department, 2013). 

Other national policies, strategies and programmes that have principles that directly or indirectly support conservation agriculture include; Malawi Economic Recovery Plan (MERP), Agriculture Farm Input Subsidy Programme (FISP), National Land Resources Management Policy and Strategy (NLRMPS), The Greenbelt Initiative (GBI), National Environmental Policy, Agriculture Development Programme (ADP), Agriculture Sector Wide Approach (ASWAP) and The National Forest Policy. The three key principles of conservation agriculture fit in very well with the principles/objectives promoted by these existing policies. They share common characteristics of improving and sustaining land productivity for agriculture with emphasis on food security, diversification of agricultural production, rehabilitation of degraded land, promoting soil and water conservation measures and generation and dissemination of appropriate demand-driven technologies thus technologies that are ecological and socio-economic viable.
3.0
METHODOLOGY

3.1
Introduction

This section presents the methodological approach used in the study. The section gives the description of the study sites, sampling procedure and sample size and finally data collection and analysis techniques deployed in the study.
3.2
Description of the Study sites

3.2.1
Nsanje district

Nsanje district is located in the diocesan CADECOM of Chikwawa in southern region of Malawi. It lies in the Lower Shire valley and covers an area of 1,942 square kilometres and with a population of 194, 924 (NSO, 2008).

The temperature in the area is generally high with an average annual maximum temperature of 52 degrees Celsius (oC) mainly experienced in November and average annual minimum temperature of 8 oC usually experienced in July.
Nsanje district mostly receives unreliable and variable rainfall. The average annual rainfall is 750mm. The majority of the people in Nsanje are small holder farmers who grow maize, millet, sorghum, rice and cotton using rain fed agriculture. However, the area experiences low agricultural production which leads to food insecurity on a year round basis owing to the effects of climate change mainly floods and drought among other factors.

3.2.1
Dedza district

Dedza district is located in diocesan CADECOM’s of Dedza in central region of Malawi. It covers an area of 3,624 square kilometres and has a population of 623,789, (NSO, 2008).
Dedza district experiences a cool climate. The temperatures in the area are usually low with annual maximum temperature of 21 oC in November and annual minimum temperature of 14 oC in June and July. In most parts of Dedza districts, the areas are also generally wet with rainfall from November to April. The average annual rainfall is 41mm. The majority of the population are small holder farmers who grow maize, Irish-potatoes and rice.

3.3
Sampling techniques and Sample size

The study used three techniques to select its sample. Purposive and snow balling sampling techniques were used to identify respondents for focus group discussions.  Purposive sampling allowed the researcher to include only the respondents that would help to meet the objectives of the study through their personal judgment based on the experience and knowledge of the area according to the nature of this study. The snowball sampling involved the researcher identifying a respondent, who would further give a name of another respondent to provide information needed for this research.  This technique was used to identify respondents who were used as key informants (Nkhoma, 2001). The last technique used was Simple random sampling. This was used to select respondents for household questionnaire.

Age, gender and socio-economic characteristics of the household were considered during the sampling. According to Edriss (2005), for the sample to be representative, you need to have 30% and above of the total population elements as the sample size. The sample size was determined by using the following statistical formulae;
n = 30 x N

        100

Where: 
n  =  Sample size and        
 N =Population size

Equation 1: Sample size
Table 1: Sample size in the study sites

	DIOCESAN CADECOM’s
	DISTRICT
	TRADITIONAL AUTHORITY
	VILLAGE
	TOTAL NUMBER OF HOUSEHOLDS BENEFICARIES
	INITIAL SAMPLE SIZE
	ACTUAL HOUSEHOLDNTERVIEWED

	Chikwawa

Diocese


	Nsanje
	Tengani
	Mkango
	157
	47
	52

	Dedza Diocese

	Dedza
	Kachindamoto
	Njolo
	70
	25
	24

	TOTAL
	227(N)
	72(n)
	76(n)


3.4
Data collection techniques

The research methodology employed participatory approaches to assess the extent to which the approaches and/or practices employed enhance agricultural productivity and reduce vulnerability to climate change while enhancing food security, local development gains and resilience to climate change within the diocesans CADECOM of Chikwawa and Dedza (Nsanje district and Dedza district). Both qualitative and quantitative data and information was collected using a combination of data collection instruments including systematic (literature) review; and use of participatory tools and techniques especially key informant interviews with technical personnel in targeted sectors using an interview guide; focus group discussion using a checklist and a more detailed household level survey using a semi-structured questionnaire.
3.4.1
Household/individual questionnaire

Semi-structured questionnaire (Appendix 3) was administered to head of households or representative member of household to collect both quantitative and qualitative data which included socio-economic and demographic characteristics of the household and conservation agriculture and climate change related issues. 
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Figure 1: Research assistant collecting data from a respondent 

3.4.2
Focus Group Discussions

Six focus group discussion sessions were held with the communities and their traditional leaders in the two selected diocesan CADECOMs of Chikwawa and Dedza engaging men, women, elderly, boys and girls. Initially, men and women were separated during the discussion so as to get men and women observations separately. Information was collected from these groups separately to understand gender segregated views on the subject matter. FGDs were centred on the research objectives and checklist (Appendix 1) was used to guide the discussion. The FGDs provided massive opportunity for instant triangulation of findings due to the presence of cross section people. 
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Figure 2: FGD being conducted in Dedza
3.4.3
Key Informant Interviews

Key informant interviews (KIIs) involved interviews with key community leaders, community based organisation leaders, NGO’s Field Officers from CADECOM and WALA, government and agencies working with the communities in the area such as Agricultural Extension Development Officers (AEDOs), Agricultural Extension Development Coordinators (AEDCs). Interview guide (Appendix 2) was used. Key informant interviews were held separately from the focus group discussions as well as household interviews. Some of the data collected from KIIs was used to validate data collected through the FGDs and individual interviews.
3.4.4
Participants observations

This included small transect walks through the villages to access information on the behaviour of the community without making them self-conscious and therefore prevent them from acting according to their perceived expectation of our visit.
3.5
Research team training and data quality control
The research team was trained by the Principal Investigator. The training among other issues included the study objectives, administration of the questionnaire, sampling techniques, tools and protocols in addition, ethical issues to be observed and applied during field work were also considered.

The data collection team was made up of one principal investigator, one supervisor and four research assistants. The supervisor was guiding the study team and also checking the quality of the data being collected every day. In the field, a peer review of the household questionnaires was done amongst the enumerators before handing over the questionnaires to the field supervisor for final checks at field level. The consultant was mainly involved in consultations with key informants, logistics of the study and spot checks on the research assistants to ensure quality data collection.
The research team was meeting every evening to share the days experience and map the way forward based on the day’s experiences. One day meeting was organised after the fieldwork to draw conclusions on the field experiences and also have an idea on the impending results. This meeting provided important lessons on how best to handle similar assignments in the near future.
3.6
Data entry and Analysis

The data collected in form of “a list of selected practices” was analysed thematically (referring to the selected conservation agriculture techniques and climate change sectors as themes) using a strengths, weaknesses, opportunities and threats (SWOT) analysis against the identified set of indicators for environmental sustainability and resilience to climate change within the agriculture and climate change sectors. In any case, this analysis was guided by the generally agreed criteria for analysis of best practices: 

i. Effectiveness in addressing a common problem; 

ii. Replicability; 

iii. Potential for scaling up; and 

iv. Conditions for success. 

The analysis come up with “best practices” for those that have been proven to work either in Diocesan CADECOM’s of Chikwawa and Dedza or elsewhere and promising practices (local based knowledge) that are seen to work but have not yet been scientifically validated. 

4.0
RESULTS AND DISCUSSION
This section presents the findings of the study and discuses the results that have been obtained through the analysis of results and observations. It gives an overview of the household socio-economic and demographic characteristics. Best practices in crop diversification and cropland management and lessons learnt, best practices in soil and water conservation and lessons learnt best practices in soil fertility management and lessons learnt and scaling up of conservation agriculture.
4.1
Household socio-economic and demographic characteristics

The study had 68.4% (n=52) of the respondents from Mkango village in Traditional Authority Tengani, Nsanje district, diocesan CADECOM of Chikwawa and 31.6 % (n=24) of the respondents from Njolo Village, Traditional Authority Kachindamoto, Dedza district in the diocesan CADECOM of Dedza and 31. 6 % (n=24) of the respondents were males and 68.4% (n=52) were females. The study established that there were more Male headed households in Mkango village whilst Njolo village had more female households. The majority of the respondents 67.1% (n=51) had stayed in the area for more than 25 years. All the respondents in the study 100% (n=76) take farming as their main occupation.
The study found that the majority of the respondents 69.7% (n=53) had attained primary education, 2.6% (n=2) had attained adult literacy education, 1.3% (n=1) had attained secondary education and 26.3% (n=20) had no education. One of the important factors that influence the adoption of new agricultural technologies among small holder farmers is education, (Babu, 1994). However, the study did not establish any relationship between education and adoption levels of conservation agriculture techniques. Figure 1 shows the relationship between education and adoption levels of CA techniques. 
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      Figure 3: Relationship between education and adoption levels of CA
The majority of the respondents 48.7% (n=37) who adopted CA technique had attained primary education followed by respondents who did not attained any education 19.7% (n=15) and adult literacy 2.6% (n=2) and secondary education 1.3% (n=1) respectively. The variations can be attributed to interest by farmers and availability of the resources such as land, seed and seedlings. Farmers, who are able to read, understand the instruction on certain conservation agriculture techniques and education enhances the agricultural productivity and food security; reduce incidences of diseases and adaptation to climate change among others. 

4.2
Best practices in crop diversification and cropland management and lessons learnt
The study established 2 best practices and 2 promising practices in crop diversification and cropland management. The two best practices are maintenance of soil cover and crop rotation and the two promising practices are the use of insect repellent herbs and use of tiles as a substitute to grass for roofing. Maintenance of soil cover and crop rotation are practiced in both Mkango and Njolo villages. The use of insect repellent herbs is practiced in Mkango village in Nsanje while use of tiles as a substitute to grass for roofing is practiced in Njolo village in Dedza.


4.2.1
Maintenance of soil cover

Cropland management consists of all techniques that use diversity of crops to provide cover crops and minimise the building up of pests and diseases due to mono cropping. The results from focus group discussion and key informant interviews with both men and women in both villages showed that soil cover is done during and after the growing seasons. The soil cover materials stay in the field soon after harvesting in April up to the start of the growing season in November. The soil cover assist in loosen up the soil thus reducing the compaction, conserve moisture, reduce labour and reduce soil erosion and the soil cover increases nitrogen to the soil (Mariki et. al, 2011). 
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Figure 4: Soil cover in the field in Nsanje
The focus group discussion and key informant interviews in both Mkango and Njolo villages reviewed the commonly used soil cover materials as maize stalks, rice haulms and grass and the majority 65% (n=49) of the respondents reported to have stopped burning of the crop residues. In both Mkango and Njolo villages, the major challenges with soil cover materials were also reported. The soil cover materials are eaten by termites and livestock particularly goats and cattle and bush fires by the mince hunters. There was clear mention by 75% (n=57) of the respondents that there is competition for soil cover materials with other uses such as fuel wood and grass for thatching houses.
4.2.1.1
Insect repellent herbs, 
One the measures to eradicate termites is through the use of Moringa oleifera sangowa tree also known as cham’mwamba. The FGDs, the study found that the local farmers in Mkango village in Nsanje they cut and put sangowa tree branches in the field and termites feed on it, leaving out the cover materials. During the FGD, participants reported that sangowa tree is preferred food of termites than maize stalks or rice haulms and sangowa tree is used as vegetables mainly the fresh top leaves and is cooked together with groundnuts flower, in addition, Songowo tree leaves is also used as medicine and it cures a lot of diseases including Sexually Transmitted Infection, (STI). 
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Figure 5: Sangowa tree, Moringa oleifera planted for repelling termites in Nsanje
Sangowa scientifically known as Moringa oleifera is the world’s most nutritious crop. It contains a profile of most important minerals and is a good source of protein, vitamin, beta-carotene and amino acids (Anwar et al, 2007). Moringa is resistant to most pest and diseases but termites are a big problem. This can be attributed to the nutritious part of it. The leaves are outstanding source of vitamin A and when raw vitamin C. It is also a source of B vitamins and the best source of minerals. Calcium content is very high and phosphorous is low and iron content is very high and the leaves are excellent source of fat and carbohydrates (AVRDC, 2003). 
4.2.1.2
Change of farm time operations

It was reported during the KII and FGDs that in Njolo village in Dedza, farmers have changed the time they put soil cover materials in the field, instead of putting the soil cover materials in April, the soil cover materials, the maize stalks are kept and laid in the field in June or July. This reduces the quantity of soil cover materials being eaten by termites.

4.2.1.3
Capacity building and formulation of village by-laws 
During the FGDs and KII, it was revealed that communities in Njolo village in Dedza have sensitised the young men not to start the bush fires, however, the there is still a challenge with the bushfires. There are always herdsmen or abusa when ever livestock is feeding outside the kraal or khola. This is done to control livestock movement to the maize field.
In Mkango village, Nsanje, the livestock graze freely with little or no attention from the herdsmen and this has resulted in conflicts among the community members who planned to use maize or millet stalks as soil cover material. This problem can solved through the formation and enforcement of village by-laws.
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4.2.1.4
Tiles as a substitute to grass for roofing

The use of tiles for roofing has the potential to reduce competition for grass used as soil cover material with other purposes. 
[image: image6.jpg]



Figure 6: One of the houses with tiles in Njolo village in Dedza

The study through KII found that communities in Njolo village in Dedza have the potential to produce roof tiles that can be used instead of grass. The roof tiles are the best both technically and design. The tiles locally known as mapale are prepared using locally available materials and are fired in kilns. There is no initiative has been done to promote the use of roof tiles to reduce competition on the use of grass. 

4.2.4. Crop rotation

The other crop diversifying practice is crop rotation. The research found that 90.8% (n=69) had adopted crop rotation as conservation agriculture technique. In Mkango village, Nsanje, the major crops rotated were finger millet, sorghum and maize. In Njolo village, the major crops rotated were maize, groundnuts and sweet potatoes. Land availability was reported to be a major challenge with crop rotation hence they switch to mixed planting or inter-planting. 
[image: image7.png]Percent

100
90
80
70
60
50
40
30
20
10

FARMERS PRACTICING CROP ROTATION

Yes No

Response





Figure 7: Farmers practicing crop rotation
Crop rotation is recommended to achieve crop diversity, reduce incidences of pest and diseases. This is done to sustainably manage the cropland (SUSTAINET, 2010). The important factors to be considered in crops to rotate include growing habits, pests and disease susceptibility thus resistance to ensure maximum benefits of crop diversity and nutrient requirement. The root growing habits of the crops either tap roots or fibrous roots play a greater role in achieving natural tillage as a result of depth rooting in rotated crops.

4.3
Best practices in soil fertility management and lessons learnt

The study established 3 best practices in soil fertility management. These include; the use of organic fertilizers, farm yard manure and gro forestry in both Mkango and Njolo villages.

The integral part of sustainable crop and livestock production is soil fertility. Soil fertility management strategies that ensure efficient nutrient cycling without over exploitation of natural fertility through excessive nutrients are needed.

4.3.1
Inorganic fertilizers

Fertilizer use plays a greater role to replenish nutrients that have been removed by harvested crops. The study established that 100% (n=76) use inorganic fertilizer in both Mkango and Njolo villages. However, the major limitation to fertilizer use by smallholder farmers is cost of inorganic fertilizer and poor fertilizer market development. GoM (2012) found that most smallholder subsistence farmers in Malawi may not even afford to buy 50kg bag of inorganic fertilizer because the cost is high. However, fertilizer is still a major determinant of success of subsidy programme for sustainable food production in Malawi.

To achieve food security the goal of food security, government has been heavily subsidising chemical fertilizer and other agricultural commodities for such farmers to have access. Chemical fertilizers are more efficient than manure and agro-forestry to achieve immediate results such as high yields. Studies have also shown that some CA promoting stakeholders’ claim that if inorganic fertilizer were linked to promotion of conservation agriculture then most farmers would dropout because it would it would not be economically sustainable in the long run. This is why most project and stakeholders advocating for conservation agriculture are relentlessly encouraging farmers to use organic manure in their fields to improve soil fertility (GoM, 2012).
4.3.2
Organic manure
Organic manure refers to fertilizers derived from animal or vegetable matter such as compost and manure. The organic manure improves soil health by encouraging macro and micro biological activities above and below soil surface. In return, these activities improve soil fertility, soil structure, moisture retention and other soil characteristics that are conducive for production of crops, (GoM, 2012). 

In both Mkango and Njolo villages, the study established that 89.5% (n=68) and 85.5% (n=65) of the respondents reported to have chickens and goats respectively and these are the main source of organic manure in their field despite soil cover and mulching. However, the study did not establish any composting practices in both villages. Compared to the cost of purchasing chemical inorganic fertilizer, organic manure are relatively much cheaper and can sustainably be made and used by smallholder farmers in both Mkango village in Nsanje and Njolo village in Dedza
4.3.3
Agro forestry
Agro forestry can be defined as the integration of soil fertility improving trees and shrubs into farming landscapes. It combines agricultural and forestry technologies to create more diverse, productive, profitable, healthy and sustainable land use systems (USDA, 2014).
The study established that in both Mkango and Njolo villages the most common tree species used in agro-forestry is Faidherbia albida (nsangu). This is evidenced by 60% (n= 45) of the respondents who reported to have planted Nsangu.

Studies in Zambia have shown that Faidherbia albida (nsangu) is an indigenous, deep root and drought tolerant tree of leguminous tree that fix nitrogen and shade leaves during the rainy season, providing organic residues nutrients up to 75kg N, 2kg P2O5, 19kg K2O,18 kg CaO3, 29kg MgO and 20kg S under the canopy and light penetration for crop production (Aargaard, 2009). Akinnifesi et al. (2010) reviewed the yield and soil quality results of agro-forestry from on-station and on-farm trials in Malawi, Tanzania, Zambia and Mozambique. They found that fertilizer trees can add to the soil more than 60 kg of nitrogen ha−1 per year, enough to replace 75 percent of the nitrogen otherwise required from mineral fertilizer inputs. This doubled yields over unfertilized, mono cropped maize plots. Indicators of environmental health such as soil structure and soil biota populations were similarly improved.

Through FGD in Mkango village, Nsanje the communities also reported to have planted Pigeon peas (Nandolo) and Temphrosia vogellii (Katupe).In Njolo village in Dedza, it was established that there were more male farmers who have planted Nsangu tree and some tree species used were Gliricidia and nandolo Pigeon peas.
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Figure : Farmers practicing agro-forestry in Njolo village Dedza

Studies have shown that Gliricidia sepium fix nitrogen while complementing the resource use of an annual maize crop. Trees are planted in rows and pruned 2 or 3 times a year. The resulting biomass is incorporated into the soil, improving topsoil nutrient levels and carbon content (Akinnifesi, et al. 2010; Garrity, et al. 2010). The most comprehensive testing of this system in Malawi was undertaken by Akinnifesi et al. (2006) in a ten year trial at Makoka Agricultural Research Station, Southern Malawi. The study found that Gliricidia sepium intercropping increased yields by 300 percent on average over unfertilized control trials. This approach also outperformed mono cropped maize fertilized with half the recommended inorganic nitrogen. Although the trees require labor and space, labor poses little constraint in densely populated Malawi, and the practice of pruning leads to a space efficient arrangement (Akinnifesi, et al. 2010).

Tephrosia species such as Tephrosia vogellii and Cajanus species such as Cajanus cajan - pigeon pea remain in the field for 1 to 3 years to fix atmospheric nitrogen, improve existing soil nitrogen availability and add organic matter to the soil. When the field is to be reused for food cropping, the trees are mulched or burned to return nutrients and carbon to the soil in a form suitable for crop uptake (FAO, 2013).
In summary, the most important plant nutrient is nitrogen. Nitrogen is required by most plants in large quantities and is the most limiting nutrient in the soil and pose a great potential to contribute to greenhouse gases through nitrous gas emission if agricultural soils are mismanaged. Therefore, nutrient management to increase nitrogen use efficiency through maximising nitrogen uptake is important to achieve conservation agriculture, (Future Farming, 2008). The second limiting nutrient in agricultural soils is phosphorus. The nutrient uptake in crops is enhanced by availability of phosphorus through its influence on root growth and development, (Havlin et al, 2005). Low phosphorus content in manures and supply of plant biomass from tree farrows and legume rotations has been reported as a major reason for inability to reduce phosphorous deficiency on phosphorus deficient soils, (Ikerra et al, 2006). Therefore integration of organic based system and agro-forestry with inorganic fertilizer is important and has great potential to increase nutrient levels of soil to plant for crop production.
Training the smallholder farmers in the use of both inorganic and organic fertilizers should be at centre to achieve sustainable fertility management. To ensure maximum benefits in crop production, it is important to train smallholder farmers in manure handling, storage and application. Combination of inorganic fertilizers and organic manure at win-win situation has great potential to increase yield and soil health. Demonstration plots should be used to demonstrate not only the performance of both organic and inorganic fertilizers but also appropriate use and timing of application. However, if not properly managed, the inorganic fertilizers can be washed way to water bodies resulting in eutrophication. In areas, where livestock keeping is not common, organic manure can be increased by exploring nitrogen fixing leguminous plants and composting of organic domestic waste.
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4.4
Best practices in soil and water conservation and lessons learnt
The climate change vulnerable areas and more important, areas with water shortage, rain water harvesting is very important. Rain water harvesting is the collection of run-off and rain water for different uses. In situ area, thus soil profiles and reservoirs are where the rain water harvested is stored. The study established 4 best practices in water harvesting; the use of swales in Mkango village in Nsanje, the use of dam in Njolo village in Dedza, the use of terraces and contour bunds in Njolo village in Dedza.
4.4.1
Swales

The soil and water conservation techniques that trap rain water and avoid runoff within the crop land to flow out of the cropland and allow enough time for infiltration is called In-situ rain water harvesting, (Hatibu and Mahoo, 1999). The found that 2.6% (n=2) of the respondents reported to be practicing water harvesting in Mkango village, Nsanje district through the use of swales.  Swales are trenches dung along contour lines with a level bottom and they capture surface runoff and allow it to percolate deep into the aquifer. Shallow pit of 90cm length, 45cm width and 45 cm deep are dug and water is stored in the soil profile to ensure supply of water to crops with land area cultivated over a short distance. Figure 8 shows swales at demonstration plot in Mkango village in Nsanje. Swales are excellent techniques in rainwater harvesting this is evidenced by 100% (n=2) of the respondents who do practice water harvesting technique through the use swales who reported that they are very effective. 
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Figure 8: Swales used to harvest rain water and trap runoff in Nsanje
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4.4.2 
Basin or planting pits

Basin or planting pits locally known as “Ulimi wa maenje” or Ulimi wa mabaseni” provide a lot of opportunities and making desirable to farmers. They capture runoff, increase yield and effectively improves the manure utilisation. Basin or planting pits have become a popular minimum tillage in conservation agriculture programmes promoted, (GoM, 2012). In the study none of the respondent from Njolo village in Dedza reported to adopt basin or pit planting. This can be attributed to the availability of a dam and the use of canals to let the water flow to other cropping station. In the study, through observations, key informant interviews and focus group discussion it was established that 15% (n=23) of the total households in Mkango village in Nsanje have adopted basin or planting pits. It was also observed that there were differences among the pits and rows of pits as well as pits along a row in relation to other row. The most notable distance used was 25cm by 25 by 20 cm and three or two seeds of maize were planted in a pit. Figure 9 shows the basin or planting pit used in Mkango village in Nsanje.
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Figure 9: Basin or planting pits in Mkango village, Nsanje.
In Burkina Faso, Yatenga province the degraded farm land is reclaimed by digging plant pits called Zai pits. It is an indigenous in-situ water harvesting. Zai pits are commonly practiced in semi arid areas. A series of small wide and shallow pits of 30 cm diameter and 15 to 20 cm deep are dug in the crop field. The rain water is also collected in these pits and these traditional techniques have been improved by applying farm yard manure and 4 to 6 seeds can be planted (FAO, 2013). The Zai concentrate on both nutrients and water and facilitate water infiltration and retention. Studies have shown that with Zai, land which used to be barely productive can now achieve yield from 300 kilograms per hectare to 1500 kilograms per hectare depending on the rainfalls (FAO, 2013; GoM, 2012)

In Tanzania, Donoma rural district,  Chololo pits thus of small pits of 22cm diameter and 30 cm deep are dug along the line at 60 cm space between pits in a row and 90cm between rows of pits. The chololo pits  are made with bunds and they play a greater role in retaining rain water (Munguambe, 2007). Chololo pits have been found to be effective in heavy soils rather than loamy soil, (Tumbo, et al, 2007). Farm yard manure and compost manure can be applied and 1 to 3 maize/sorghum/millet seeds can be planted in a pit.
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Figure 10: Chololo pits in Chamwina district, Dodoma, Tanzania,
(Source: Sungula, 2001 and GoM, 2012)
4.4.3
Terraces
Terracing is another CA technology for soil and water conservation which is very effective in steep slope areas, (Tenge, 2005; Tumbo et. al, 2011 and GoM, 2012). In Njolo village, Dedza the key informant interviews revealed that 10 % community members cultivate around the edge of Njolo Hills because of pressure on land and they use the terraces to trap the run-off and they have been effective.  

Terraces are constructed by cutting off the slope with bunds made of stones or soils or both stones and soils. The terraces prevent the run-off and allow water to infiltrate into the soil.  The most reported challenge with terraces is that the construction of terraces is laborious at initial stages but later the labour is reduced as only maintenance is done when needed, (GoM, 2012). The study found that no terraces were reported in Mkango village, Nsanje as a technique for water harvesting and this can be attributed to gentleness of the slope.
4.4.4 
Contour markers or contour bunds

Contour markers or contour bund is also used to conserve soil and water. These are larger than ordinary ridges made across the slope along with other ridges aligned to it. Observations revealed that some community members in Njolo village, Dedza adopted contour markers compared to Mkango village in Nsanje. The contour markers trap and curtail surface water runoff hence reducing soil erosion and encourage infiltration. Contour markers are encouraged especially in cultivated field where the land is on steep slope and indication of soil erosion exist, (GoM, 2012).
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4.4.5
Dams
Dams have shown to be very effective in harvesting rain water and collect run-off. Dams are small and simple excavated shallow pans ranging from 3meters to 10 meters deep constructed in a flat area for collection of rain water and runoff, (Mati, 2007). The study established that there was one dam in Njolo village in Dedza which was constructed by CADECOM. The water collected in the reservoir is used for irrigation using canals to convey water to crop land. The technology has great potential to take advantage of unreliable and erratic rainfall as the case of Dedza and Nsanje districts. However, the challenge with irrigation water sources is salinity. Salinity increases as a result of depletion of ground water levels especially in area that receives low rainfall and this situated is compounded by climate change, (Hoffman, 2005).
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Figure 11: Dam and canals in Mjolo village in Dedza
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The study through FGDs and KII established that in both Mkango and Njolo villages vertiver hedge row planting is practiced to control soil erosion. Vetiver grass species is planted in the field boundaries. Vetiver grass species have extensive and dense fibrous roots system that binds together soil particles to prevent them from being washed away by runoff and studies have also shown that vetiver grass can be used as a thatch grass and is effective, (GoM, 2012).
4.5
Scaling up conservation agriculture

The main objective of scaling up technology is achieving sustainable and wide adoption and use of a given technology that ensures continuous realization of profits or benefits from a particular organization such as CADECOM. Scaling up is categorized in four levels, (SUSTAINET, 2010). These are quantitative up scaling, functional up scaling, political up scaling and organizational scaling up.
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Figure 12: Levels of up scaling: Source, ActionAid, 2013

Quantitative up scaling: Large number of farmers is enabled to adopt CA technology directly or indirectly and these farmers can be from the same village or different villages. 
Functional up scaling: This is when the technology is adapted and modified to suit a new situation or setting which is particularly relevant to the technology. The CA technologies are related but dependent on other features like socio-economic benefits such as value addition and diversifying farming activities.
Political scaling up: This in influencing how government provide services to farmers and change policies to favour adoption and use of CA technology. For example, in Malawi, at local level, CADECOM can facilitate the formulation of by-laws with village committees to protect mulch from bush fire set by mince hunters. At national level, CADECOM can prepare policy briefs and conferences and participate at regional and international workshops.
Organizational scaling up: This looks at increasing in governance and management, human resource development and communication to make organisation more efficient. CADECOM can build capacity of field workers, increase number of technical staff and develop strategic plan and implement it.

4.6
Conservation agriculture and conditions of success

Achieving agricultural resilience to climate change and improved productivity which leads to food security requires that improved conservation agriculture technologies have to be adopted by farmers and at vertical scale to institution and policy level. However, low adoption of sustainable land management, which is a key to conservation agriculture, has been due to various factors that can be classified into five groups: investment cost, variable and maintenance costs, Opportunity costs, transaction costs and risks costs (McCarthy et al., 2011).

The investment costs: These are cost associated with the purchase of equipment, machinery, or materials and labour to build a farm structure for conservation agriculture, (Bishop-Sambrook et al., 2004). It was revealed that poor households defer or postpone the purchase of assets including farming tools during times of hardship. Hence any technology that requires new or specialized equipment will have low adoption by these poor households. Unavailability of equipment required for particular equipment/implements also add investment cost and hinder adoption, (Sheto and Owenya, 2007). In terms of conservation agriculture, the key investments include of rippers and dibble stick or jab.
The Variable and maintenance costs; These are expenditures for consumables required to either carry on conservation agriculture. These include improved seeds, fertilizers, additional labour, labour for maintenance of conservation structures, payment of credit if secured (Mc Carthy et al., 2011; Kaliba et al., 1997). Low use of fertilizers and improved seeds in many parts of Malawi , like other Sub-Sahara countries has been attributed to high variable costs beyond small scale farmers’ capacity to afford them (FAO, 2001).
Opportunity costs; These are costs associated with other alternative factor of production allocated by individual farmer to implement CA technologies such as labour, land and materials for other activities against CA related activities. 

Transaction costs; These are expenditures associated with searching for information on new technologies, bargaining and negotiation, time spent in and monitoring and enforcement (McCarthy et al., 2011)
Risk costs: This is due to absence or imperfect insurance market or mechanisms associated with uncertainty to realize benefits of conservation agriculture. In Malawi there is no crop insurance scheme or any organisation that support it. Farmers want to be assured of private benefits such as increased yield, income, food security and this  tends to attract farmers to adopt conservation agriculture technologies rather than public benefits such as carbon sequestration, reduced greenhouse gases, increased infiltration and soil erosion control which are usually long term benefits (McCarthy et al., 2011).
5.0
CONCLUSION AND RECOMMENDATIONS

This section presents the summary of the study and outlines some recommendations for conservation agriculture to build resilience in agriculture and adapt to climate change with the aim of achieving food security. Section 5.1 presents the conclusion and section 5.2 presents the recommendations.
5.1 Conclusion
Agriculture is the mainstay for Malawi as it provides food and supports livelihoods for most Malawians, especially in rural areas. Despite this, agricultural production in Malawi is threatened by climate change, evidenced through increased frequency of drought and flood episodes over the past three decades. Malawi’s vulnerability to climate change is associated with overreliance on rain-fed production of maize, a combination of which is highly sensitive to climatic changes and climate variability.
While efforts to improve agricultural production and yield through the FISP are commendable, conservation agriculture has been demonstrated to be one of the best technologies so far adopted and applied by smallholder farmers in the realisation of co-benefits in food security and climate change management. 
Malawi’s development policy and regulatory framework favours the application of CA as a strategy for revitalising the agriculture sector and adapting to a changing climate. Several government and nongovernment institutions including CADECOM are utilising this opportunity to implement projects and activities aimed at reducing vulnerability and enhancing the resilience of smallholder farmers to climate change through the promotion of CA.  
Maintenance of soil cover, crop rotation, use of insect repellent herbs and use of tiles for roofing are deemed to be best and/or promising practices in crop diversification and cropland management. Best practices in soil fertility management include the use of organic fertilizers, farm yard manure and Agro forestry, which are practiced in Mkango and Njolo villages. The practices that have worked well or have the potential of conserving soil and water resources include rainwater harvesting, the construction of physical structures including swales and multi-purpose dams, terraces and contour bunds. 
Inadequate knowledge and capacity in the application of CA, associated with low capacity in service delivery and weak local level institutional arrangements are some key factors limiting the adoption and application of CA in the country, and in CADECOM impact areas.

5.2 Recommendations
The following are recommendations made out of this study;
a) CADECOM and other stakeholders should take measures aimed at integrating best bet climate change mitigation and adaptation options, including conservation agriculture in smallholder farming systems across the country, and more especially in drought prone areas.
b) Promoters of agriculture and agriculture-related interventions and local leaders should endeavour to facilitate the establishment and/or strengthening of institutional arrangements including the development and operationalisation of bylaws to govern the application of best practices in CA.
c) Deliberate effort should be taken to capacity building to impart knowledge and awareness through training. Training should target both farmers and extension services. The extension service is acknowledged to have great contribution to technology transfer; hence their correct and accurate understanding of CA is important to successful scaling up of CA. Farmers training focusing on the benefits of CA, change of mind set, entrepreneurship in farming are essential for scaling up CA 

d) Government, nongovernmental organisations and stakeholders should support smallholder farmers with high quality inputs including seed that suits agro ecological zones taking cognizance of climate changes and climate variability.  
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Box 3:	Building resilience in agriculture-Success story from Nsanje




















                                         








�





Paul John at the edge of his maize garden where he dug swales to trap water and a fence constructed with thorny trees to prevent goats from eating mulching materials.





Nsanje district located in Diocesan CADECOM of Chikwawa in southern region of Malawi experiences extreme weather events mainly pro-longed dry spells, drought and flood resulting in a cute crop failure hence food insecurity. The situation has been aggravated by environmental degradation, high population growth and HIV/AIDS, (NAPA, 2006)








Though extreme weather pose great challenge, CADECOM through GPAF programme initiated a project on conservation agriculture to assist small holder farmers not only to build their resilience in agriculture but also to adapt to climate change impact since April, 2013.





Paul John, 36 years old is one of the beneficiaries of the project who heads from Mkango village, Traditional Authority Tengani in Nsanje district.





“Njala mudzi muno sikhani, kugwa kwa Mvula mwa njoba kumandilempheletsa kukolora chakudya chokwanira banja langa koma pano zasintha ndi ulimi wa mlera nthaka omwe a CADECOM anandimphunzitsa.” “Hunger hits everybody in this village badly because we cannot harvest enough food for our problem but the situation is been reversed by conservation agriculture.” Said Paul John who  participated in Capacity building training on Conversation agriculture by CADECOM.








“I turned the idle land into a small maize garden to try the techniques I was trained on conservation agriculture by CADECOM Officers, Last year we had bad rains that ruined my crop but because of the swales I was able to cultivate and this year I will apply the knowledge on my larger piece of land because it gives high yield, “explained John who expects to harvest 2 bags of maize of 50kg each from his small garden which was estimated to be 12 meters by 6 meters.





Box 4: Contour bunds: A case of Mgeta in Tanzania





The success of contour bunds in Mgeta Tanzania is due to physiographic characteristics-mountainous with very steep slopes greater than 40% slope which are highly susceptible to soil erosion, (FAO, 2010). Njolo village in Dedza has such characteristics. In Mgeta, the contour bunds are commonly called majaruba and is a common rain water harvesting technology. Sweet potatoes or cassava can also be grown on contour bunds if stones are not used, (Hatibu and Mahoo, 1999).








Njolo river and Mountainous slopes in Njolo village in Malawi Dedza exhibiting similar characteristics with Mgeta in Tanzania
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Today am looking into future with hope said Alusi. With startup seed and good training in CA, I am looking forward to harvest enough to feed my family. I will no longer go about begging to food Alusi. With permanent soil cover we are able to conserve water and manure from livestock plays a crucial role in CA. It helps me so much to improve soil fertility. Am so grateful to CADECOM for providing us with a startup seeds and goats which us bringing us manure, concluded Alusi.





CA hold tremendous potential for all sizes of farms and agro-ecological systems but its adoption is perhaps most urgently required by smallholder farmers, especially those facing acute food and  lobour shortages-Said Mr Mtima CADECOM Field Officer





Alusi Semu 60, is a widower with 6 children all married. For the past 5 years Alusi was only living with her 2 grand children. Alusi grows crops such as sorghum, finger millet, maize, sweet potatoes and cassava. In her free time Alusi likes going fishing. Alusi has been struggling to produce enough food for herself and the 2 grand children under her custody. In most cases she was relying on well wishers to provide with her with food. 


The coming in of CADECOM in her area with conservation agriculture was her turning point. When CADECOM came with the idea of CA everybody in our area was excited. In the first place CADECOM trained Lead farmers in our area to train others in CA. After training lead farmers CADECOM target some individuals to benefit from start up input package for CA. The targeted include female headed household, child headed household households and the aged group. I was selected because I fell in the group of female headed household, said Alusi. CADECOM provided us with startup seed which include finger millet seed, sorghum, bean, soya and startup livestock on pass on scheme. I was given two goats (1 male and 1 female),”said Alusi.














Photo by Emmanuel Charles Mkomwa





Semu in her field 





Semu showing manure from her kraal 





Nsanje district is one of the districts in Malawi that usually experience two extreme calamities and these are prolonged drought and floods. This makes production of crops particularly food crops extremely difficult. In the recent past, acute drought has been the major challenge to many farmers in the district.





In 2013 Catholic Development Commission of Malawi (CADECOM) through GPAF Programme launched project that focused on conservation agricultural in Mkango village, TA Tengani in Nsanje district. The project aims at achieving sustainable and profitable agriculture and subsequently improves livelihoods of farmers through the application of the three conservation agriculture principles namely minimal soil disturbance, permanent soil cover and crop rotation.





Since its inception 2013, the project has already started producing tangible fruits. One interesting story emerges from Nthembwe village, Group Village Headman Mkango, TA Tengani in Nsanje district. Here one Alusi Semu has a wonderful story to share.





Box 2: Success story on soil fertility


“NO MORE BEGGING FOR FOOD BUT CONSERVATION AGRICULTURE”, -ALUSI SEMU





Mr CADECOM and his goats’ kraal





Mr CADECOM showing soil covering materials
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“I used to get tired easily when tilling my land and sometimes I could get casual workers to till my land but it was expensive but now with conservation agriculture no casual workers are hired to till the land and I do use hands during weeding because there are usually few or no weeds but in the past I used to use hand hoe.”Said Mr Mphukamphuka who was one of the first communities members in Njolo village to be trained on conservation agriculture by CADECOM





In my field I also grow fruit trees such as mangoes, pawpaw and avocado peas and my life has been transformed for the better to a measure that I cannot explain and I am so grateful to CADECOM”, Said Mr CADECOM.





“I planted nsangu,  phakasa and thedza because I was taught by CADECOM officers that they add fertility to soil. Since l had financial challenges to buy inorganic fertilizer, I tried and things changed. I also apply manure from the livestock that I have. I have 7 cows, 10 goats and 6 chickens. I used to harvest 15 bags of maize 50kg each but now I can harvest 25 to 28 bags”. Said Mr Mphukamphuka, 77, a widower who stays with 4 grand children and his first daughter from Njolo village, Traditional Authority Kachindamoto in Dedza who is nicknamed Mr CADECOM





Photo: Mphukamphuka in his field : Background trees Mpakasa, Mango and Nsangu





In Malawi, soil erosion is among the factors leading to loss of soil fertility which result in poor crop yield. However, most of the smallholder farmers do not afford to buy inorganic fertilizer to replenish the lost nutrients. But what role does Agroforestry play in soil fertility?
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Box 1: Success story on Soil fertility in Dedza





Agroforestry: A strategy to increase soil fertility - Mphukamphuka





Box 1: Village by-laws and farming: A case of Malawi.





A further challenge to permanent mulch retention is livestock in some locations. In most villages bylaws limit free grazing on cropland when crops are growing. The bylaws are supposed to be reinforced through fines, but their enforcement by community leaders is weak. The tradition is to let animals graze after harvest. During the dry season pasture is scarce so grazing sometimes extends to cropland. It is likely that the complex patterns of cropping systems that characterize rain-fed agriculture in Malawi would have never developed without initially conflictive relationships. The challenge is to disentangle existing rights and claims over contested resources and develop common institutional frameworks which are mutually beneficial through sustainable management. Within this framework, the difference between rights and claims over land and livestock resources can be critically assessed and understood (Concern Universal, 2011)
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A SHIFT TO SUCCESSFUL IRRIGATION FARMER FROM VULNERABLE MAN-
Francis Dickson

In Malawi most farmers rely on rein fed agriculture
2s the best way of producing household food. Today
in the wake of climate change many farmers are
finding it extremely hard to produce enovgh to last
themn throughout the year. The rains today have
become so unreliable. Trrigation has today become
the answer to the problem of ematic rains.
Trrigation has the potential of increasing household
food production and ensure food security.

Francisco Dickson 46 married to Belemene with &

children, 5 girls and g boys testifies the importance

of irrigation agriculture in ensuring food security.

Dickson comes from Njolo village, Group village

headman  Njolo,  Traditional Authority

Kachindamoto in Dedza e
Francisco Dickson

Photo by Emmanuel Charles Mkomwa

Dickson has been in faming business since he got married some 21 years ago. Dickson grows
crops which include matze, groundnuts, beans, cow peas and soya beans. During my first 5 yeare
in marriage I used to harvest enough to feed my family throvghout the year. But things have

drastically changed. In the recent past T have not bean able to harvest as i used to do. This forced
me togo for casual labour to find food to feed my farnily. This trend continued for some time.

Looking at the erratic rains which our area has been
experiencing lately CADECOM initiated a conservation
agricultural project which aimed at helping farmers to increase
household food levels. The project emphasized on irrigation 2s
the best way to supplement rein fed agriculture. At Njolo village
we have a dam which we use for irrigation. In the first place
CADECOM gave us trainings in irrigation such as how to make
canals taking water to our fields. In my plot I grew maize,
tomato, beans and cnions. From my 0.5 ha plot which I grew
maize i was able to hawest Hookgs.This was good
supplernentary to my rein fed harvest. I now have food to take
me throvgh the year. Apart from maize am also growing tomato
which is helping me to generate some income. I am able to
make K000 per week from tomato sale. This is helping me
quite a lot. I am able to buy uniform for my school going
children without any hurdles. Am also able to buy some
ousehold items such as sl scap sugar and others from my
sales

Irrigation has really changed my life. T am now able to have

food throughout the year because of irrigation agriculture. am
Dickson and Friend at the 50 grateful to CADECOM for their support us towards irrigation
dam that CADECOM built farmine in our area.
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