
 

CZECH UNIVERSITY OF LIFE SCIENCES PRAGUE 

Faculty of Tropical AgriSciences 

 

 

 

 

Adoption of Conservation Farming Practices for Sustainable Rice 

Production Among Smallholders in Barotse Floodplains, 

Western Zambia 

 

 

MASTER THESIS 

 

 

 

Prague 2023 

 

 

 

Author: BcA Makumba Kasonde, BA. 

Supervisor: Ing. Vladimir Verner, Ph.D. 

Co-Supervisor: Ing. et. Ing. William Nkomoki, Ph.D.



ii 

Declaration 

I hereby declare that I have done this thesis entitled Adoption of conservation 

farming practises for sustainable rice production among smallholders in Barotse 

floodplains, western Zambia independently, all texts in this thesis are original, and all 

sources have been quoted and acknowledged employing complete references and 

according to Citation rules of the FTA. 

 

In Prague, 22 April 2023 

 

.................................................. 

Makumba Kasonde 



 iii 

Acknowledgements 

First and foremost, I would like to thank Almighty God for giving me the opportunity to 

be in the Czech Republic to pursue my studies and for making it possible to complete my 

course. Furthermore, I would like to thank the faculty of Tropical AgriSciences with its 

experienced lecturers for the knowledge that was imparted to me and the financial support 

during my data collection. 

 

Much appreciation goes to my supervisor, Dr. Vladimir Verner, and my consultant, Dr. 

William Nkomoki, for their unwavering support in the process of writing my thesis. Their 

vast knowledge and experience in research made it possible for me to learn various 

techniques that are used in the study. 

 

I also would like to thank the officers from the ministries of agriculture, small and 

medium enterprise development western province, in particular Mr. Adrian Musuka, Mr. 

Graham Meliki and Ms. Margret Musonda, for co-ordinating my data collection as well 

as linking me to various stakeholders. Additionally, I thank the smallholder farmers for 

their warm reception and overwhelming response during data collection. 

 

Finally, I thank my family and friends for their advice and support during my studies. 



 iv 

Abstract 

Conservation agriculture is gaining importance worldwide, especially in 

Zambia's Western Province. This approach to farming aims to increase productivity while 

reducing environmental harm by using conservation techniques such as minimum tillage, 

crop rotation, and animal integration. In the Western Province of Zambia, smallholder 

farmers face multiple challenges, including low crop yields, poor soil fertility, and erratic 

rainfall. Conservation agriculture can help alleviate these difficulties by improving food 

security, promoting sustainable land use, and supporting livelihoods. However, there are 

several constraints to adopting these practices, such as limited input availability, 

equipment expertise, and government support. This study explores conservation farming 

practices – focusing on the cultivation of local rice varieties in Zambia's Western 

Province. Data was collected through 6 focus group discussions involving 12 lead farmers 

and Ministry of Agriculture officials, and a household survey of 348 respondents. 

Descriptive statistics and binary logistic regression were used to analyse the data. A 

binary logistic regression indicates that off-farm income, agriculture newspapers, and 

contact with agriculture increase the adoption of conservation agricultural practices. 

Therefore, efforts to advance conservation agriculture in Zambia's Western Province must 

consider these difficulties and give farmers the necessary tools and knowledge to apply 

sustainable methods effectively. 

 

Keywords: Conservation agriculture, sustainable, climate resilience, barriers, 

livelihoods, Zambia. 
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1. Introduction 

The use of heavy inputs such as fertilizers and chemicals has been used so much 

in modern agriculture to increase the production of crops to feed the ever-increasing 

human global population. Using these inputs has seen a rise in land degradation, water 

pollution and making the soil less fertile. With time, the land may not be able to absorb 

fertilisers and chemicals for food production.  The effects of climate change make the 

temperatures unstable and the weather patterns difficult to support crop production. As 

people become aware of the effects of climate change and the adverse effects of modern 

agriculture on the environment, conservation agriculture has become an important aspect 

of dealing with the situation. Conservation farming practices aim to promote sustainable 

and eco-friendly farming systems that improve biodiversity in crop production (Ali et al., 

2021). 

Conservation farming has key principles, including plant cover, reducing tillage, 

and rearing livestock. The practise of conservation farming improves soil fertility, 

reduces the spread of pests and disease, prevents soil erosion, avoids land degradation, 

and, on an upper hand, improves the farmers' income due to reduced production costs. 

One of the important principles of conservation agriculture is the minimum tillage. This 

principle works well with farmers because there is less disturbance of the soil, reducing 

the emission of carbon dioxide into the atmosphere, contributing to global warming. 

Conservation agriculture has more benefits to the farmers than conventional ploughing of 

the land, which destroys the soil layers and which, in turn, degradation of the soil takes 

place (Vanlauwe et al., 2014). 

Conservation Agriculture Practices (CAPs) benefit smallholders and contribute 

to sustainable farm production and mitigation of climate change. This helps to support 

the lives of people who depend on rice for consumption. Currently, rice supplies 3.5 

billion people worldwide. In Africa, rice represents a traditional crop for many countries.  

In Zambia, one of the most important production areas is the Barotse floodplains in the 

upper watershed of the Zambezi River. 

Regardless of the benefits of conservation agriculture practises, the smallholders 

have faced the challenges associated with their implementation have been experienced by 

the smallholders. For example, planting cover crops may need several inputs and 

manpower to establish the crop establish the crop.  
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Secondly, minimum tillage requires equipment, which may be costly for some 

smallholders to purchase. Farmers in Barotse floodplains plant traditional and improved 

rice varieties, taking advantage of their characteristics, but population pressure, structural 

changes and commercialization tendencies endanger the sustainability of the local rice 

farming systems. However, many successful conservation agriculture practises are being 

supported and implemented globally, and they are receiving enormous support from 

several governments and non-governmental organisations that encourage sustainable and 

eco-friendly farming systems (Kassam et al., 2015). Therefore, the master's thesis aims 

to provide an overview of policy papers and current development efforts in western 

Zambia toward sustainable rice production and document farmers' preferences towards 

local rice varieties and what conservation techniques are applied. 
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2. Literature Review 

2.1. Conservation Agricultural Practices in Smallholder Farming Systems 

Conservation agriculture practises are known to contribute positively to the 

development of the agricultural industry in a more sustainable manner. According to Hills 

et al. (2020), all conservation agriculture practises are defined as “farming practises that 

contribute to three key principles of reducing soil disturbance, maintaining the soil, and 

practising crop rotation”. Conservation agriculture is a topic that has become increasingly 

popular worldwide in the view of promoting sustainable agriculture. According to the 

United States of America Congress (1990), sustainable agriculture refers to the 

“integrated system of plant and animal production practices that satisfy human food and 

fibre needs, enhance environmental quality by making the most efficient use of non-

renewable resources, sustain the economic viability of farm operations, and enhance the 

quality of life” (Mishra et al., 2018). In the wake of increased climate change, much 

emphasis has been placed on conservation farming practices, and most governments 

today are making them mandatory in the hope that they are one of the long-term 

mechanisms of controlling climate change. It is worth noting that sustainable rice 

production should also be looked at from an economic and social point of view, which 

has improved the income of smallholders (Devkota et al., 2019). 

Conservation agriculture, which is about producing crops and animals for the 

benefit of humans and the environment through the economic use of non-renewable 

resources, has received considerable attention for quite a long time now (Mishra et al., 

2018). As part of sustainable agriculture, conservation farming practises are further 

conceptualised in terms of the complex process of minimising the external resources 

added to the environment to maximise agricultural output, and the maintenance of the 

farm for such are seen as having negative impacts on the welfare of nature in general 

(Etienne et al., 2022). Conservation farming involves studying and understanding the 

benefits of agroecological management and then manipulating and shifting its design to 

maintain a natural system without reducing productivity (Wezel et al., 2014). 

It should be noted that conservation farming practises involve activities such as 

the input of organic matter (livestock manure, compost, green manure) instead of 

applying mineral and chemical fertilisers (Droppelmann et al., 2017).   



 4 

It also includes improving soil drainage to reduce nutrients leaching (Jayne et al., 2019). 

Conservation farming practises also involve farming methods such as crop rotation and 

minimum tillage, as well as cultivating drought-tolerant crops (Pelletier et al., 2020). As 

highlighted earlier, the main aim of conservation farming practises is to maximise 

production while protecting the land as much as possible (Ngoma & Angelsen, 2018). 

Conservation farming practices have been studied worldwide, whereby in the 

process, their essence, advantages and disadvantages have been conceptualized and 

mapped by several scholars. (Mishra et al., 2018) Conservation practices bring economic 

benefits and would strive at all costs to balance productivity and preserving the 

environment. Conservation farming practices emphasize the minimum use of external 

agricultural inputs, which does not exclude them. However, it advocates for a systematic 

way of incorporating them into the agricultural sector so that the preservation of the 

environment and the increase and maintenance of production are achieved (Mishra et al., 

2018).  

In the United States of America (USA) and Europe, for example, conservation 

farming practises and their importance can be traced to 1930, with the use of cover crops, 

no-tillage and crop rotation being promoted by the governments (Gonzalez-Sanchez et 

al., 2015). This extensive research was observed to be continuing throughout history 

where; for example, in 1950 and 1989, the National Research Council published work on 

what they termed “alternative agriculture” and, in another later publication settled for the 

term “sustainable agriculture” (Mishra et al., 2018). Additionally, other scholars have also 

attempted to research the factors that influence the adoption of conservation farming 

practises in and around the world and have discovered different insights depending on 

different places (Mishra et al., 2018). The political will in the USA has been promoting 

the idea of conserving nature by supporting farmers with funds to use in their conservation 

farming practises or doing activities that support wildlife habitats; for example, farmers 

are advised to abandon the land for agriculture production so that it can generate to natural 

grasslands(Lichtenberg, 2019). If many governments put deliberate policies that support 

conservation farming, this would improve the production of food in an environmentally 

friendly manner and reduce the emission of greenhouse gases, hence combating the 

effects of climate change. 

In the past decade, there has been an increase in the price of oil that is used to 

manufacture fuels for economic development.   
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The agricultural sector is not spared because some farm activities, for example 

conventional agriculture, depend on fuel for use in tractors, generators, and other farm 

equipment. The increase in oil prices at global level has increased the prices of food, 

causing food shortages. In such situations, conservation agriculture becomes the way to 

help the agriculture industry become sustainable because it is eco-friendly and may not 

require fuel use (Wakeford & Swilling, 2014). 

There has also been considerable attention paid to conservation farming practises 

in Asia, especially in rice-producing countries such as India, Bangladesh, Japan and 

China. For example, in the 1980s, particularly during the reign of Deng Xiaoping, there 

was a dramatic shift in Chinese agricultural practices (Chengjun et al., 2022). As further 

argued, from 1980, the Chinese government started to promote Chinese Ecological 

Agriculture (CEA) whose aim was to regulate the management of the environment while 

ensuring that production increased, nonetheless (Chengjun et al., 2022). Its main aim was 

to promote green food and organic agriculture to considerably reduce the use of inorganic 

external inputs on the soil the use of inorganic external inputs on the soil. Research shows 

that the Chinese experience provides a good example of the impacts and journey towards 

conservation farming practices (Chengjun et al., 2022). With a considerable shift in the 

Chinese economy and general regulations, agriculture in the 1980s became much more 

communalised and more power was handed down to the household than it was under pure 

communism. With intensified industrialisation in the urban centres, the result was that 

much land was cleared and with the government having eased pressure on its regulation 

of agriculture, was that there was massive land degradation. Some of the degradation 

practises included illegal logging, massive use of chemicals, and the use of land the 

government had initially protected. This aggravated the situation, and the government had 

to intervene to save the environment quickly; hence the establishment of the CEA 

(Chengjun et al., 2022). 

Africa has not entirely turned a blind eye to conservation farming practices 

either. In Africa, it can be traced back to the Middle Ages in Egypt, where terraces were 

used for irrigation to conserve water and soil for agriculture production (Zhao et al., 

2021). Historically, Africa has had a model that displays labour saving, capital saving, 

and land-using farm production systems (Jayne et al., 2019).  

  



 6 

Scholars further claim that the rapid rise of population, reduction of farm sizes, and 

intensive use of land on the continent leading to extensive land degradation has made the 

need for conservation farming urgent (Adenle et al., 2019). Africa has continuously 

accepted the Green Revolution and the production of hybrid and genetically modified 

crops to lessen the need to rely heavily on external input to support plant and animal 

production. Integrated Soil Fertility Management (ISFM) as part of soil preservation 

mechanisms has increasingly become a preoccupation of many in Africa (Adenle et al., 

2019); (Jayne et al., 2019). International organisations like World Vision, the Food and 

Agriculture Organisation (FAO), and the United Nations itself have been actively 

involved in helping Africa achieve conservation agriculture. 

Talking specifically about Zambia itself, it should be noted that although not 

new, particularly having started as far back as the 1960s, emphasis on conservation 

farming took hype in the 1980s and has increased since then. In recent years, conservation 

farming in Zambia has been conceptualised in terms of Climate-smart agriculture (CSA) 

(Ngoma et al., 2021). This type of agriculture aims to increase productivity and resilience 

while cutting down on the land needed for agricultural expansion. As noted further, it is 

argued that Zambia loses about 250,000 ha per year of forests and that 60% of these lost 

forests are the result of subsistence farmers trying to compensate for food production to 

cope with the ever increasing levels of population and the diminishing value of the land 

that has been cultivated so far (Ngoma et al., 2021). (Curtis et al., 2018) Between 2001 

and 2015 alone, smallholder agriculture accounted for between 27% and 92% of 

deforestation in of Africa, showing that continent is yet to achieve meaningful, 

sustainable agricultural practices (Curtis et al., 2018). households in Africa living on 

earnings below the poverty line, fertilizers have become expensive for them, and most 

cannot afford to buy them especially given the meagre wages they get. To compensate 

for that, they resort to using ash, leading to deforestation (Adenle et al., 2019). 

2.2. The Potential of Conservation Agriculture to Combat Climate Change 

The advent of climate change has caught the world by storm, and every country 

is trying its best to contain the rapid and gradual changes in the weather conditions 

observed over a long period.  
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Climate change is “a change in climate that is attributed directly or indirectly to human 

activity that alters the composition of the global atmosphere and that is in addition to 

natural climate variability over comparable periods” (Chengjun et al., 2022). It has called 

for governments around the world to put measures in effect to contain it. Conservation 

agriculture has the potential to tackle the effects of climate change in that it supports 

minimum tillage, use of cover crops, and crop rotation. All these three principles put 

together prevent the emission of greenhouse gasses that are harmful to the atmosphere. 

In Zambia, , the long-time Contingency Planning Unit of 1966 was superseded later by 

the Disaster Management and Mitigation Unit (DMMU) of 1994; National 

Communications on Climate Change, the National Adaptation Programme of Action and 

the Climate Change Facilitation Unit were all institutions put in place to lead and 

coordinate all efforts aimed at mitigating climate change (Funder & Mweemba, 2019). 

Recently, coordinating all efforts to mitigate climate change have been bestowed on some 

donors who seem inclined to food relief programs rather than establishing an indigenous 

and inclusive grassroots approach to mitigate climate change. Most reviewed research 

indicates that while small scale farmers constitute at least 85% of Zambian agriculture if 

there is anybody who has been roped in to contribute to mitigating climate change in the 

country are some donors and large-scale commercial farmers (Brown, 2013). However, 

some non-governmental organisations from the Czech Republic have supported 

smallholders in the Barotse flood plains in promoting conservation farming practices, but 

little support is coming from the Zambian government. Therefore, it is essential for the 

government to work with international organisations that put the interests of farmers first, 

other than donor organisations that want to take charge of the activities related to climate 

change. This has not only shown the exclusion of small-scale farmers in efforts to control 

climate change but has also led them to be overshadowed by some donors and large-scale 

farmers as if they are the only critical stakeholders in mitigating climate change. Owing 

to such a reality, research on the role of small-scale farmers in driving conservation 

farming practices in the era of climate change has remained scarce.  

It is worth noting that rice production is inevitably a climate change issue as it 

interferes with wetlands which are known geographically to be very important in the 

environment, particularly their support of aquatic life and their contribution to 

atmospheric moisture. On the negative side, however, a lot of carbon has been observed 

coming from wetlands, as they contain a lot of life (Mishra et al., 2018).   
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By taking the Barotse flood plains as a case study, this research seeks to examine the role 

of small-scale farmers in driving conservation agriculture in the era of climate change in 

Zambia. 

2.3. Dissemination and Adoption of Conservation Agriculture Practises 

Access to information is an effective tool farmers use to implore conservation 

farming practices that later improve their farming activities. One of the ways farmers have 

access to information about conservation agriculture is through social interactions with 

fellow farmers (Bartkowski & Bartke, 2018). As farmers attend meetings in various areas 

for farmer field schools, demonstrations, and other multiple interactions, they share 

information on how their fields perform after using conservation farming methods. Later, 

they adapt the techniques learnt on their farmlands. Sometimes their interactions are 

linked to their social identity; for example, being a member of cooperative and farmer 

associations will influence the behaviour of a farmer following what the other members 

of a cooperative are doing. 

In most cases, cooperatives undergo various trainings, including conservation 

farming practices. The market price of conservation farming products and the change in 

supply and demand of the products attract information sharing among the farmers and the 

customers (Ambrosius et al., 2019). Conservation agriculture products, for example, 

vegetables and cereals, usually have high demand on the market. A slight change in the 

dynamics of this business will immediately inform the public and the farmers, unlike 

commodities that come from conventional farming practices. This gives an opportunity 

for the farmers to produce depending on the market forces. The agriculture extension 

service system is another way farmers acquire information on conservation farming. This 

is an arm of government from the ministry of agriculture and sometimes from the private 

sector. In China, it is a way to improve the adoption of conservation agriculture by 

informing village workers about the need to use these techniques for sustainable 

agriculture (Fan et al., 2022).  

In Bangladesh, farmers who use extension services have their yields increased to 980kg 

per hectare per year than those that do not use the extension services (Biswas et al., 2021).  
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In Zambia, the Conservation Farming Unit was at the forefront of promoting conservation 

agriculture among farmers; however, the adoption rate has been low (Ng’ombe et al., 

2014). Other Non-Governmental Organisations NGO), such as People in Need from the 

Czech Republic, have followed suit in promoting the use of conservation farming 

practises. The meteorological department in Zambia also distributes information on 

conservation agriculture practises through radio and television (Mulenga et al., 2017). 

Another critical issue facing small-holder farmers in their farming systems is 

access to rice seed. However, access to rice seed may not be as easy as may be perceived 

because, in most cases, there is an unreliable supply (Alibu et al., 2022). In Uganda, 

access to rice seed was introduced by a project from the Korean government through a 

program of international agriculture to enhance the production of improved varieties (van 

Campenhout, 2021). In most cases in Africa, rice seed comes from Korea, Japan, and 

many Asian countries implementing projects. In Zambia, JICA, a Japanese project, sends 

the seed to local farmers for production. Other sources of origin are from farmer to farmer. 

After harvest, some of the seed is kept for the next planting season. In most cases, some 

farmers access seed from government programmes such as farm input support 

programmes or food security packs (Blekking et al., 2021). Smallholder farmers also 

access seed from agro dealers, while others access it through seed companies, for 

example, SeedCo and “Kamano”. 

2.4. Conservation Agricultural Practices in Rice-Based Farming Systems 

Mixing the rearing of animals and the production of crops in the same area is 

one of the conservation farming practices that improve soil fertility and increased 

moisture in the soil. This system is practised by commercial farmers in developed 

countries such as New Zealand and Australia; however, in sub-Sahara Africa, the system 

is predominantly practised by smallholders. In Africa, this is mainly done after rice 

harvesting, and then the farmers allow the animals to grace the rice straws with grass. As 

animals graze, their droppings fertilise the fields so that farmers will not spend much in 

the following season on input, improving their savings.  

This system, in other words, explains the trade-offs that occur: the animals eat the grass 

and straws that work as mulch, while the fields benefit from the animal droppings 

(Valbuena et al., 2012).   
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In southern Asia, in the Indo-Gangetic Plains, information about conservation agriculture 

that can reduce the infestation of pests and armyworms in the rice production system has 

been lacking. Pests and armyworms have increased due to the use of conventional farming 

and artificial fertilisers. However, introducing zero tillage, transplantation and 

agroecosystem could reduce pests and eventually make them disappear due to changes in 

microecology (Kumar et al., 2022). With growing interest in research and development, 

an integrated crop management system was also promoted in rice production with other 

crops. This moved innovation so that one crop does not suffer on the expense of the other 

(Rodenburg & Saito, 2022). Apart from mulching, farmers with risk-averse tend to use 

conservation agriculture practices such as growing cover crops to reduce evaporation, 

especially farmers growing their rice on the upland where water scarcity is scarce (Husson 

et al., 2022). 

2.5. Rice Farming Systems in Sub-Saharan Africa 

In sub-Sahara Africa, rice research started one hundred (100) years ago with the 

help of National Agricultural Research Institutes (NARI), AfricaRice, Consultative 

Group for International Agricultural Research (CGIAR) centres and several organisations 

across the globe. These organisations played a vital role in making rice research and 

development recognised and its importance felt in Africa. However, becoming self-

sufficient is a problem; demand is more than supply, hence the need to promote the 

improvement of local varieties. Many sub-Saharan African countries, including Zambia, 

grow their rice in three environments; lowland rainfed, upland rainfed, and lowland 

irrigated system (Rodenburg & Saito, 2022). However, these systems require huge 

research and development to increase production more sustainably. 

Smallholder farmers experience many losses in their farming systems because 

of climate change and the use of monoculture in their rice farming. Sometimes, it could 

be too much rain, drought, or wind that destroys your crops. Farmers are encouraged to 

use conservation agricultural practices to fight this problem to improve soil fertility and 

curb climate change.  

Furthermore, the governments in Sub-Sahara Africa developed policies to assist 

the farmers in implementing conservation agriculture practices (Akinyi et al., 2022). This 

move is to ensure that poverty levels are reduced among smallholder farmers.   
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There was also the introduction of the Rice Intensification System as one of the 

agricultural systems that helps fight climate change and increase food security. This was 

first assembled in Madagascar and introduced to southern and east Africa (Nhamo et al., 

2014). However, the adoption rates are still meagre due to various factors such as lack of 

initial capital, lack of technology, and lack of knowledge about conservation practises, to 

mention a few. To curb food insecurity, there is also the need to work together as a team, 

including researchers, agriculture institutions, members of the public and the government. 

Current common conservation practises applied by farmers in the western province are 

the use of rippers when cultivating, mulching, straw retention, crop rotation, the use of 

herbicides and the use of dikes to control the flow of water, transplanting, no burning in 

plains, early planting, crop diversification, canal clearing, and the use of organic manure. 

Rice is classified as one of the most critical staple foods in Zambia, with statistics 

indicating that rice consumption in Zambia increased from more than 15,000 metric 

tonnes to more than 59,000 metric tonnes per year between 2002 and 2015 (Mundia 

Mukwalikuli, 2018). In another statistical evidence, it is argued that between 2003 and 

2017, the annual demand for rice increased from 20,000 to 70,000 metric tons annually 

(Ngoma et al., 2021). Rice production in Zambian has been one of the most critical sectors 

of the economy that not only supplement food production but also creates jobs (Mundia 

Mukwalikuli, 2018). Although large commercial farmers in the country are involved in 

rice production, most of it is done by smallholders in the swamps, especially on Barotse 

land (Makungwe et al., 2021a). 

More information on rice production in Zambia shows that to meet the country’s 

rice needs, the government been importing at least 5,000 to 20,000 tonnes annually 

(Ngoma et al., 2021), noted that in 2016 there was a dramatic shift in rice production with 

the government stepping up support for local rice production through the National Rice 

Development Strategy (NRDS). It should be noted, however, that this stepping up of 

effort did not necessarily take away the production of rice from the hands of smallholders. 

These continue to dominate the rice production sector in the country. It is also worth 

highlighting that Zambia is facing a deficit in rice production, which is why the 

government has resorted to importing as a solution.  
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For example, average yields per hectare are 1.3 tonnes, which is far from enough for rice 

generally demanded by the Zambian population annually, and this leaves the country at a 

35,000 tonnes supply deficit (Ngoma et al., 2021). According to (Mundia Mukwalikuli, 

2018), the supply deficit is caused by consumption growing faster than production.  

As has already been highlighted, Zambia's greatest and most outstanding 

production is squarely based on smallholders who reside near swamps, especially in 

Barotseland. The most common method of rice production among these smallholders is 

rainfed paddy rice production which relies heavily on natural rainfall, which floods the 

farming land, especially during the rainy season (Makungwe et al., 2021a). It should be 

noted that some of these smallholder farmers barely use sophisticated farm implements 

beyond simple hoes and axes and neither do they have sophisticated knowledge and skills 

beyond just the basics of farming (Mundia Mukwalikuli, 2018). Under the rain-fed paddy 

rice production method, rice fields can be flooded by natural rainfall before any planting. 

Once the fields are sufficiently flooded, planting will commence, and the rice will 

continuously be cared for right in the water until it is ready for harvesting. However, apart 

from depending on flooding for rice production, there is the breeding of other rice 

varieties that grow well on the up land, for example, Nerica 4 does well on upland and 

does not require a lot of water for it to grow. 

Unlike farming any crop, most rice varieties are heavily dependent on the 

availability of water, and this means that for a smallholder who can barely afford 

irrigation systems, especially the flood system, which is suitable for rice production, it 

means that the farmer should cultivate the same piece of land repeatedly. It should be 

borne in mind that rice fields which are prone to logging are easily affected by leaching, 

and monoculture does not bode well with lands either because the same type of nutrients 

is extracted in a similar fashion year after year, and this has the potential to harm the soil 

structure. Naturally, since such fields gradually lose fertility, external inputs, such as 

fertilisers, are ever needed in rice production and must be applied with care and skill 

(Mundia Mukwalikuli, 2018). However, to sustainably increase sustainable their rice 

yields, it is necessary to switch to conservation farming practises other than the 

continuous use of artificial fertilisers that destroy the land over time. 

The use of the Rice Intensification System (SRI) is another sustainable way to 

produce rice that is used in Zambia. SRI aims to reduce plant population while providing 

good irrigation, soil and plant management systems that increase. 
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To reduce plant population while providing good irrigation, soil and plant management 

systems that increase rice production. Farmers are advised to make straight planting lines 

where they will transplant their rice; furthermore, thinning is done to reduce plant 

population in places with many seedlings. This system requires that farmers use dikes to 

control the amount of water in the field; if the water is too much, the farmer opens the 

dikes for the water to come out, and if the water is not enough, the same happens to allow 

water to enter the field. SRI has various benefits to using conventional farming systems. 

For example, women farmers do not spend much time in weeding because they use 

mechanical weeders, which move freely in a good space distance between the rows in the 

field; they also spend less money buying rice seeds (CIIFAD, 2014).Apart from 

increasing income for rural women, SRI reduces greenhouse gases; for example, methane 

is reduced by 22% under aerobic conditions as it reduces the flooding of the field (SRI-

Rice, 2020). 

Of great importance to note is the fact that the requirements of conservation 

agriculture and the reality of rice production by a smallholder in Zambia, given the 

circumstances, will inevitably clash. Some conservation agricultural practises may be 

neglected due to the need to meet their subsistence needs and the pressure to keep the 

land as productive as possible (Ngoma et al., 2021). This study also sought to examine 

the practise of conservation farming practises among rice farmers in Barotseland, given 

all these circumstances. 

2.6. Factors Influencing the Adoption of Conservation Agricultural 

Practices 

The effects of climate change in sub-Sahara Africa caused many variations in 

weather patterns, bringing change with the onset of rain and sometimes drought (Jew et 

al., 2020). In the recent past around 1990, there has been a growing concern to increase, 

food security among vulnerable members of society, especially in sub-Sahara Africa, in 

line with the Millennium Development goal on food security, which brought about 

technical assistance from donors. The Food and Agriculture organisation (FAO) coined 

the balance in increased food production, agriculture system resilience and the reduction 

of greenhouse emissions to promote climate smart practices (Tetteh et al., 2023).  
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As much as there is a global need to produce food, there is a need to produce it more 

sustainably that does not destroy the environment. Climate smart practises such as access 

to information about climate change, agroforestry practises, and conservation practises 

have helped farmers adapt to the effects of climate change, making farmers more aware 

and resilient (Antwi-Agyei et al., 2021). In 2004, Zimbabwe received technical support 

from the International Crop Research Institute for the Semi-Arid Tropics (ICRISAT) on 

a relief programme to support conservation agriculture (Makuvaro et al., 2017). This 

relief programme provided farmers with drought-resistant farming techniques and inputs, 

which motivated farmers to adopt conservation farming due to the high yields they 

experienced after adopting the practises. 

Similarly in Zambia, the Conservation Farming Unit has existed since the 1990s 

and has spread the use of conservation farming, and some farmers have adopted the 

practise due to high yields coming from the same practise.  modern technology has 

influenced the use of conservation farming techniques as part of climate smart practices. 

Farmers can demand technology based on the intensity of the technique (Jew et al., 2020). 

However, in Zimbabwe, there was no option in the introduction of conservation 

technology to farmers; every beneficially was expected to participate in the use of certain 

techniques. Eventually, some farmers were able to adapt while others were not. Farmers 

who were familiar with technology taught others that were failing, those who could easily 

adapt technology, can have huge harvests. Perception of the farmers in the community 

about conservation farming is at the centre of the adoption of the conservation practices 

and the technology being used. 

Well-articulated government policy and laws toward conservation agriculture 

influence farmers to adopt the practises. In South Africa, the Department of Agriculture 

and Rural Development, through extension officers, affects farmers to practise 

conservation agriculture (Ntshangase et al., 2018). However, some farmers are still not 

fully adopting the practises and their harvests have been poor due to the high cost of 

production and the poor yields experienced by some farmers. Most of them are using an 

alternative method, such as conservation farming, to increase their yield. In addition, poor 

land management leads to land degradation. According to the Food Agriculture 

Organisation (FAO), many countries in sub-Sahara Africa use poor subsistence farming 

systems that contribute to soil degradation leading to poor harvest, especially in rural 

areas (Adoyo et al., 2022). 
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Factors such as age, gender, education, income, land size, access to credit, 

extension, training and active members influence farmers' participation in conservation 

farming practices (Ntshangase et al., 2018). Regarding age, in the European region, order 

farmers tend not to practise conservation farming due to risk aversion, and younger 

farmers tend to be more organic than older ones (Chatzimichael et al., 2014), which is 

different from South Africa. In KwaZulu Nata, the older the farmer, the more likely they 

are to adopt conservation farming methods due to the experience they have on the farm 

(Adoyo et al., 2022). Another factor that influences the adoption of conservation farming 

is education. The more educated the person, the more likely they are to adopt conservation 

farming practises. In terms of gender, women were more likely to adapt to conservation 

farming techniques than men (Chatzimichael et al., 2014). The size of the land is another 

factor that contributes to the adoption of conservation practises. Farmers with larger farms 

are likely to adopt new technologies in that they have the option of where they use the 

practices, especially those that require big space and having big pieces of land is a sign 

that the farm has more resources which can enable the farmer to adopt to various 

conservation techniques. 

However, farmers with small pieces of land are more likely to adopt conservation 

practises because they will not use much labour to till the land (Lapple & Kelley, 2015). 

Access to credit is one of the factors also contributing to the adoption of conservation 

farming practices. However, farmers in Ethiopia and surrounding countries have a 

problem with access to credit. Cooperatives, banks, and other financial lending 

institutions cannot provide such services to the farmers, hence not being able to access 

various technologies that come with conservation farming (Girma, 2022). Farmers are 

more likely to adopt conservation farming techniques when they can access credit. 

Extension service is another factor that contributes to the adoption of conservation 

farming. In Ghana, most farmers live in rural areas far from the central districts where 

they can access extension services. The government uses extension officers to reach the 

rural areas where most farmers practice farming. Sometimes the extension officers from 

the government are cushioned by extension agents from the private sector. Extension 

officers from the government and the private sector provide conservation agriculture 

services to farmers (Danso-Abbeam, 2022).  
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Farmer training is another factor contributing to the adoption of conservation farming; 

the farmers that receive training through farmer field schools have their fields perform 

well and produce good yields (Chesterman et al., 2019). Lastly, are the actively economic 

members, those that participate actively in various economic activities. Farmers in this 

category find it easy to participate in conservation farming because they can buy 

equipment and other requirements for conservation farming to run smoothly. However, 

this does not mean that farmers without financial capacity cannot fully participate in 

conservation agriculture, v. Various methods can be used for them, such as using locally 

available materials within their disposal. 

2.7. Conservation of Agricultural Practises in Zambia 

The adoption and practise of conservation farming practises in Zambia, 

particularly among smallholders in general, has been subject to considerable research 

over the years. (Pelletier et al., 2020) and (Ngoma & Angelsen, 2018), who studied the 

adoption of conservation farming practices amongst smallholders in Zambia, reported it 

as low and unsatisfactory. Amongst the provinces listed as leading in the reluctance to 

adopt conservation farming practices are Luapula, Muchinga, Northern, North-Western 

and Western Provinces. They were the ones most notable for contributing to the 

expansion of smallholders into intact forests. Another most notable reality was the 

farmer’s failure to adopt modern technologies in their farming, relying rather on the use 

of fire to clear forests, burning biomass and further reducing the usability of the land. 

The reasons why smallholder farmers are reluctant to adopt and practise 

conservation agriculture have also been subjected to considerable research. Among the 

most notable factors are the unfavourable prices of the produce in the market, the general 

decline in soil fertility, and the need to increase subsistence needs since food production 

has generally declined in Zambia (Ngoma et al., 2021). Another dimension that explains 

why smallholders are not adopting and practising conservation farming practises fully is 

their inability to afford the modern technological tools needed to improve agricultural 

production. Technology improves agricultural productivity by ensuring high production 

in a small unit area. However, due to their smaller incomes, most smallholder farmers do 

not afford these technologies, hence clearing more land to compensate for their inability 

to afford modern agricultural technologies (Byerlee et al., 2014). 
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Another study shows that smallholders in Zambia were practising conservation 

smart agriculture (CSA) alongside other farming practices that were not friendly to the 

environment, significantly indiscriminate cutting down of trees, burning grass and 

encroaching into forests (Ngoma et al., 2021). The scholars noted that the proportion of 

CSA to bad farming methods among these farmers favoured the bad techniques. The 

researchers indicated that, as much as small farmers in Zambia wished to engage in 

agricultural conservation practises, many factors that have been highlighted worked 

against this will. The following are the conservation practices being practiced in Zambia:  

Straw retention occurs when farmers wait for the straw to dry up after harvesting 

rice without cutting it and then plough back to the soil (Saikia et al., 2020). Instead of the 

farmers allowing the animals to graze in the fields or burn the straws, they plough it back 

to improve soil fertility, knowing that the straws decompose after a period. Apart from 

increasing the fertility of the soil, straw retention suppresses the growth of weeds hence 

improving biodiversity in the soil. However, in certain cases, farmers use the same straw 

as mulch on rice seed beds in preparation for transplantation. If you compare farmers' rice 

fields using straw retention and those who burn the fields or allow the animals to graze, 

the difference is so big that those who return the straws in the fields have huge harvests 

than those that do not use this conservation practice. 

The use of rippers is one of the minimum tillage practices used by rice farmers, 

where they make lines on the points where they want to plant the rice only, unlike 

conventional tillage, where there is soil disturbance in the entire field. Conventional 

tillage destroys living organisms in the soil that support soil fertility and facilitates the 

removal of carbon dioxide, which is useful in the soil (Sharma & Dhaliwal, 2021). Using 

rippers is good for farmers because it allows them to transplant rice instead of using the 

broadcasting method, which puts a farmer at a loss due to the use of much seed for 

planting. The challenge comes with the means of purchasing the rippers, and most farmers 

cannot afford to buy rippers for their farming activities, hence going back to the traditional 

methods of burning the fields before planting, which according to them, is less costly. 

According to Das et al. (2021), minimum tillage is a way of conserving water and manure 

for a required plant and not spreading nutrients and water to weeds that may not help the 

farmer. This conservation method benefits farmers on the Barotse flood plains because 

sometimes the plains experience drought. In this manner, the crop may not experience 

some stress in case of drought or heat intensity in the crop. 
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Many farmers in the Barotse flood plains burn their fields after harvest to clear 

the weeds before planting their rice in the next planting season. This type of land 

preparation destroys beneficial organisms that support soil fertility and pollutes the 

environment (Jat et al., 2018). Burning straws contributes to carbon dioxide emission, 

which is not as valuable to the atmosphere as it contributes to climate change. The coming 

of non-governmental organisations in the Barotse flood plains, such as People in Need, 

Mendel university Brno, Caritas Czech Republic, Czech University of Life Sciences 

Prague, Conservation Farming Unit, JICA, and many others that have partnered with the 

government, has brought a change in the mindset of farmers. These organisations and the 

government have been teaching farmers the use and importance of conservation practises, 

such as preventing the burning of straws and grass. 

The use of organic manure, such as compost and cow dung, are some of the 

organic practises that some farmers use in their rice fields. Farmers who use these 

methods have had good harvests compared to those who use artificial fertilisers. 

Moreover, the expense of buying synthetic fertilizer has been done away with by such 

farmers, making some profit in their farming business. The use of organic manure 

improves the soil fertility of their field with time though there are some expenses at the 

initial level of using organic manure; some farmers do not have animal; hence they end 

up buying cow dang from farmers who have the animals. Using organic manure can 

contribute to positively managing and conserving biodiversity in wetlands (Maltchik et 

al., 2017). This is the same situation happening in the Barotse flood plains, rice is grown 

in wetlands, so the use of organic manure supports a lot of living organisms in the water, 

and when those organisms die, they will also decompose hence improving the soil 

structures. 

Farmers in the Barotse flood plains sometimes plant rice with maize and then 

rotate the crop with legumes, especially on the upper land where water does not submerge 

the crops. After they harvest the rice only or rice with maize, they plant legumes such as 

beans. This type of farming improves the growth of the crops because there is 

supplementation of nutrients where the other is lacking. Secondly, weeds do not grow as 

much in such fields, hence reducing the labour of weed removal from the area, which, in 

turn, promotes efficiency and productivity for farmers (Laik et al., 2014). 

Crop diversification is defined as growing different types of crops on the same 

farmland (Nkomoki et al., 2018).  
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Rice production has been a traditional way of practising agriculture in the Barotse flood 

plains, and sometimes people have overused their fields for so long that soil fertility has 

deteriorated. The ministry of agriculture has been sensitizing farmers on the use of 

conservation practices such as crop diversification, and for some farmers they have 

abandoned their fields to fallow so that they build on their fertility. Farmers who depend 

on rice for their livelihood are now diversifying with other agricultural activities, such as 

growing crops other than rice, such as tomatoes, vegetables, and sweet potatoes. This 

move has made farmers realise their money from various crop production activities other 

than spending money on rice only when they did not gain profits. If taken seriously, 

diversification can make farmers productive and make profits (Laik et al., 2014). 

Farmers in this area typically use two ways to plant their rice: broadcasting and 

transplantation. In the broadcasting system, farmers have realised that they spend so much 

seed on a small piece of land instead of transplanting. Transplanted fields have more plant 

population than broadcasted ones because, with transplantation, farmers plant the 

seedling on the point where it has manure and availability of water, as well as non-weed 

infested area, which saves the farmer money for other farm activities (Laik et al., 2014). 

Seedlings that are transplanted are given more time to absorb more plant nutrients on the 

seedbed such that when they are taken to the main field, they will not have problems 

adapting to the new environment. Those broadcasted compete for nutrients with weeds. 

With the coming of the JICA project in selected districts of the western province, farmers 

are shifting their attention from broadcasting methods to transplantation. 

When growing rice, some farmers use pesticides and chemical fertilizers, which 

destroy the fertility of the soil with time. Rice farmers in the Barotse flood plains 

sometimes use mulching stored moisture and avoid escaping water in the form of vapour 

from the rice fields. The use of mulch is a strategy to minimise water usage for excellent 

rice growth (Li et al., 2021). Furthermore, the materials used as mulch, like straws and 

leguminous plant leaves can be used as manure after the decomposition of the material. 

Many farmers use this method to minimise the costs of manure and labour for clearing 

fields. In certain instances, the topography of the land where it is slanty, especially the 

upland where drought resistant varieties are usually grown, mulch is used to prevent 

runoff water that causes soil erosion (Jordán et al., 2010). 
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Herbicides are usually applied to rice fields with perennial weeds, which are 

difficult to control using hand picking or crop rotation. Selective herbicides can help 

reduce parasitic nematodes by toxic means (Baghel et al., 2020). In most situations, 

farmers who use the conventional way of farming are the ones that are heavily affected 

by nematodes and weeds, unlike those that use transplanting methods. 

Dikes are embarkments surrounding the rice field to control water movement to 

and from the fields, generally made from the soil. There are situations whereby the field 

is flooded with water which may be too much at the level of the rice, so farmers open the 

dikes to allow water to come out of the field and only leave the required amounts. The 

opposite happens when the field is too dry; water allowed to enter the area by opening the 

dikes. This system has assisted farmers in their farming activities in that they can carry 

out other management activities in the rice fields. However, this system is too laborious 

that it requires a farmer to engage many workers or pay much money for the works to be 

done. This system is commonly used in most countries in south Africa where there is 

dependence on rainfed agriculture. In the Barotse flood plains, as in Madagascar, rice 

yields increased in some rain seasons (Rodenburg et al., 2014). 

Canal clearing in the Barotse flood plains is a major crisis for the rice farmer; 

this system allows the clearing of streams or tributaries that take water to the Zambezi 

River to allow the top part of the land to dry. This can allow farmers to grow rice all year 

round because the top part will be dry, so if water is required in the fields, it can easily be 

pumped from the nearby tributaries. Without canal clearing, the fields are flooded, not 

allowing the farmers to work on the land. If farmers delay planting, the fields will flood 

and nothing can be done in terms of growing crops; in this situation, the farmer will 

depend on the hills for his rice production, but this means he cannot produce certain 

varieties such as Supa MG which performs well on the low land. Like the use of dikes, 

canal clearing helps improve security by increasing the production of not only rice but 

also other crops (Rodenburg et al., 2014). The government has been trying to clear some 

canals in certain areas, but this venture is too expensive, and some have been cleared. 
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2.8. Factors Affecting Adoption of Conservation Farming for Rice 

Cultivation in Zambia. 

The western province of Zambia is well known for producing good quality rice, 

classified into two improved and traditional varieties. Improved varieties, such as Supa 

MG and Zahou 5, have attracted a lot of market from local people and those from outside 

the province due to the increased yields. From the effect of adoption, such theoretical 

literature has shown that improved agricultural technology can increase household and 

farm levels, which eventually reduces poverty levels household and farm production, 

reducing poverty levels (Assaye et al., 2022). However, the production of traditional rice 

varieties in the western province is declining because most farmers are not using 

sustainable agriculture practises. This chapter will document factors that affect farmers 

from practicing CAPs. 

Farmers indicated that the lack of resources and equipment is a major challenge. 

Lack of labour, equipment, alternative crops, and good management hindered them from 

practicing sustainable agriculture practices such as crop rotation. To buy equipment, 

farmers must purchase a substantial initial investment to purchase the machinery and find 

people to train them on how to use a particular equipment. As an example of CAP, crop 

rotation not only requires many people to work but requires more time and effort; farmers 

need to spend more time in the field to monitor the progress and efficient use of resources 

(Rosenberg et al., 2022). From the focus group discussions, respondents indicated that 

most unemployed youths do not want to take up agriculture activities. This poses a 

challenge in terms of the labour force on farms because the elderly, especially women, 

cannot do complex tasks. 

Ownership of land is another critical barrier to practicing sustainable agriculture 

practices. Farmers who own land have an advantage over those who do not own land for 

rice production. The owners of the land typically give unreliable rent agreements, which 

makes the grower find it difficult to invest and switch to other crops. For example, the 

landowner has the right to grab the land whenever they feel so, making it difficult for 

many farmers to invest in sustainable agricultural practises as they take a long time to 

give results (Nkomoki et al., 2018). 

Farmers, especially in Sefula, also indicated that the lack of a reliable crop 

market made it difficult for them to practice conservation agriculture practices.  
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Most farmers were selling their rice to a private company known as the “Kamano” seed 

company. However, since the company stopped buying from them, it has been 

challenging to find a reliable market. If farmers were to invest and diversify to other crops 

such as tomatoes, okra, green beans, watermelons, and sweet potatoes, they could not find 

reliable markets, and if they found some market from Shoprite, the farmers could not 

meet the demand for Shoprite due to limited capacity. This pushed farmers to grow their 

traditional monocrop rice system (Rosenberg et al., 2022). 

Agriculture is improving daily, triggered by increased use of information and 

communication technology (ICT). Much equipment has been developed for weeding, 

fertiliser application, harvesting, and even remotely detecting pests and diseases. 

Introducing aerial equipment can improve their production; hence ICT, if made available 

to small-scale rice farmers, can enhance their production, increasing yield (Walter et al., 

2017). However, the lack of modern communication equipment and skills has made it 

difficult for farmers to practise conservation agriculture. Currently, the use of these 

technologies, the use of cell phones, and the availability of the Internet are so much 

restricted to commercial farmers with the availability of resources, and yet most of the 

Zambian crop yield comes from small-scale farmers. Due to the lack of these 

technologies, farmers rely on information from the meteorological department to know 

rainfall patterns or drought in a particular season. These disadvantage most farmers 

because they live in rural areas where it is difficult to access information from the 

meteorological department. 

The issue of awareness of conservation agriculture practices (CAPs) was one 

factor that made people either adopt or not adopt conservation agriculture practices in 

their rice farming activities. The response towards these practices indicates that farmers 

can practice in areas where the farmers have some information on CAPs. The lack of 

information is attributed to poor extension services provided by the government or private 

sector in the areas, and sometimes in areas where there are extension officers, the 

catchment areas are too large for them to attend to all the farmers. For example, in the 

Sianda camp in Senanga district, the officers cover more than 100 km to listen to a farmer 

at the farthest end of the camp. Mutyasira et al. (2018) also indicated that in Ethiopian 

highlands, farmers have a similar situation where access to information is a big problem, 

such that farmers cannot even practise certain basic sustainable agriculture practises.  
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In the end, most farmers depend on the information given to them by their parents or 

sometimes from their neighbours, who may not have adequate knowledge as well. 

Access to credit is a recipe for adopting many agricultural practises, including 

sustainable ones. The focus group discussion held in the Kalabo district indicated that 

many farmers stated that farmers with access to credit could practise conservation 

agriculture practises. However, most farmers cannot practise conservation agriculture 

practices due to lack of access to credits, as most cannot practise conservation agriculture 

practices due to lack of access to credits, as most financial institutions require collateral 

that they do not have (Appau et al., 2019). 

In the Limulunga district, farmers in the focus group discussion stated that age 

is a factor in adopting conservation agriculture practises. Elderly farmers were 

participating in conservation agriculture practices due to their experience in participating 

due to their expertise in farming than the youth who do not have access to land and other 

resources to use in agriculture. As indicated in the literature by Jiri et al. (2016), farmers 

in southern Africa are highly affected due to the effects of climate change. Despite the 

high rainfall patterns and sometimes extreme drought, elderly farmers use their 

experience to practise sustainable agriculture. 

Increased levels of education contribute positively to adopting conservation 

agriculture practices in that for one to practice these practices, they have basic knowledge 

of agriculture (Kolawole et al., 2014). From the Focus Group Discussions (FGD) we had 

in Sefula, the lead farmers stated that the level of education plays a vital role in adapting 

conservation agriculture practises, and many farmers who have undergone formal training 

can grasp the basics of CAPs, unlike those who have no formal education. 

Off-farm income also plays a role in the adoption of conservation agriculture. 

As stated by farmers in the Nalolo district, the leading farmers attested that the more they 

do other work outside of agriculture, the easier it is for them to adopt CAPs because they 

have an alternative source of income in the event of crop failure from agriculture. They 

use off-farm income to purchase inputs and equipment, just as other farmers in southern 

and east Africa who use equipment for minimum tillage in their fields (Marenya et al., 

2017). This is not the case for farmers in the Nalolo district, as most farmers depend only 

on agriculture. 
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Livestock production is an essential aspect of a farm because it contributes to 

improved soil fertility. In the Nalolo district, farmers with livestock adopt the practice of 

conservation agriculture quickly because they can use the animal droppings from their 

crows, unlike the farmers who do not have animals and depend on buying manure or 

hiring the animals to fertilize their fields. The farmers with animals do not spend their 

money on purchasing fertilizer but use it for labour, increasing their yields. Farmers with 

livestock like to improve their farming activities and invest more in their farms (Mutyasira 

et al., 2018). 

One of the barriers we identified was resistance to change (Antwi-Agyei et al., 

2021). Behaviour change plays a vital role in sustainable agriculture practise. Some 

farmers are used to traditional ways of farming and fear adopting new agricultural 

techniques. Unfortunately, even some cooperative leaders find it challenging to change 

and influence other farmers not to adapt to new farming techniques. 

This chapter reviews the literature that is pertinent to the study. In the process, 

conservation farming practices have been defined and reviewed, their essence, challenges 

and benefits were mapped, and it was also reviewed in terms of rice production, 

particularly in Zambia in general and then in the Barotse flood plains. Climate change, its 

definitions, and its relationship with agriculture were also reviewed. It should be noted 

that the most important outcome of the literature process was the realisation that rice 

production among smallholders in a case such as Zambia clashes with the dictates of 

conservation farming practises, yet this paradox has remained almost largely unattended, 

hence this study. 
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3. Thesis Aims and Research Questions 

This master’s thesis aims to investigate conservation farming practices – focusing on the 

cultivation of local rice varieties in Zambia's Western Province. 

3.1. Specific objectives 

1. Document the most common rice varieties among farmers and their pros and 

cons. 

2. Describe current conservation practises adopted by rice farmers and factors 

affecting implementation. 

3. Determine the barriers preventing the adoption of conservation farming 

techniques. 

 

3.2. Research questions 

1. What are farmers’ common rice varieties and their pros and cons? 

2. What are the current conservation practices applied by rice farmers, and what 

factors affect the adoption? 

3. What barriers prevent the adoption of conservation farming techniques/rice 

intensification? 



 26 

4. Methodology 

4.1. Study Sites Characteristics 

The five districts located in the Barotse floodplains were used for data collection. 

Mongu, Limulunga, Kalabo, Senaga, and Nalolo. With 25,828 rice farmers, the region is 

located in the upper Zambezi watershed and represents a unique agroecosystem in 

southern Africa, located in the agroecological region IIb with rains ranging between 800 

mm and 1000 mm (Chabala et al., 2020). Local farming systems combine combined 

migratory (transhumance) and stationary (combined crop and livestock) farming systems, 

with rice as one of the major products. The Western province has traditional and improved 

rice varieties. Rice seeds are an important integral part of the rice industry if we want to 

meet the ever-increasing demand in the world in the world for rice consumption. Rice 

seed is categorised into two, traditional and improved varieties. 

Improved varieties have been bred to increase yield and stability and withstand 

climate change's effects. The original seeds genes have been tempered and changed to 

adapt and suit certain climatic conditions (Wang et al., 2021). The traditional varieties, in 

this case, have their genes not been tempered from time immemorial, but they have 

characteristics that can be used to develop other varieties that suit certain weather. The 

advantages of improved varieties are that they increase the yield, the grains are large, and 

they are resistant to diseases. However, improved rice varieties require many inputs, such 

as fertilizer and chemicals, to grow properly (Addison et al., 2023). The advantage of 

traditional varieties is that they are climatised to the local environment, can resist pests 

and disease, and preserve the original rice seed. In Sri Lanka, traditional rice varieties are 

said to have more health benefits than improved varieties (Kuppusamy et al., 2016). Their 

disadvantage is that their yield is low, and the grains are tiny. 
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Figure 1. Map of Study Area Barotse Floodplains 

4.2. Data Collection and Conceptualisation of the Research 

Data were collected from Western Province because there is high rice 

production. First, one-on-one interviews with farmers and local advisory services (in-

depth interviews with district officers) were conducted. Observations on farms were also 

made. Data was reviewed from available policy papers, scientific articles, government 

reports, and consequently in target areas. Focus Group Discussions with farmers in each 

selected district to verify and understand better the farmers’ perspectives were undertaken 

The Focus Group Discussions helped formulate the questionnaire for the household 

survey. A pilot test was conducted with ten respondents; information was used to adjust 

the questionnaire accordingly. The semi-structured questionnaire formulated was printed 

and administered to individual rice farmers using agriculture extension officers.  
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The semi-structured questionnaire expected the farmers to provide information other than 

the options provided; for example, farmers were asked to provide information on the post-

harvest activities in addition to animal grazing, straw retention, burning, and mulching. 

Lastly, a household survey was conducted among 15-20 households in villages selected 

purely to gather quantitative data on household resources, perceptions, and drivers.  

4.3. Conceptual Framework 

Rice farmers in the Barotse floodplains have suffered from the effects of climate 

change, of which many are caused by human activities and others are naturally based. 

These effects have manifested through land degradation, soil erosion, low yields, and 

pests. To solve these problems, institutional factors, farm characteristics, biophysical 

characteristics, and profile of household heads are needed, for example, improving 

extension services, allowing land ownership, especially for women, an increase of farm 

income and the use of cooperatives would affect the adoption of conservation farming 

practises. Engaging in these factors, farmers can use sustainable agriculture practices that 

will improve soil fertility, and the output will be increased yield. 

 

 

Figure 2. Conceptual Framework. 
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4.4. Data Analysis 

Information was collected through FDGs and one–on–one interviews using 

printed semi-structured questionnaires. Data was entered into and coded in Microsoft 

Excel. Later, it was imported into SPSS (Statistical Package for Social Sciences), where 

descriptive statistics and frequencies were calculated. A binary logistics regression model 

was used to analyse the factors affecting Conservation Agriculture Practices (CAP). The 

dependent variable was the adoption of CAP (0,1). The independent variables included: 

age, gender, years of schooling, years of farming experience, number of household 

members, and total land under cultivation. 
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5. Results 

5.1. Overview of Major Rice Varies in Barotse Floodplains. 

Farmers in the Barotse flood plains have been surviving on local varieties for 

their farming. However, due to climate variability, farmers adopted new types such as 

Wayi wayi, Zaou, Koshikari, and Neria. Adopting these new varieties has improved 

farmers' yield which would be problematic for local varieties only. The table below shows 

the common varieties in the Barotse flood plains. 
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Table 1. Evaluation of local rice varies during focus group discussion in the study sites. 

 

Rice 

Variety 

Characteristics Pros Cons Increased or Decreased 

Production 

Traditional or 

Improved  

(Differences) 

Supa MG Released variety that 

performs well in paddy 

fields,  

Conventional variety that 

can be reused as seed for 

several seasons if it is not 

contaminated, (not 

sticky). 

High to very yielding 

with productive 

panicles of up to 50, 

good aroma, tastes 

good, resistant to rice 

blast disease, low-

temperature tolerance 

has a good market 

Needs much water to 

mature, poor 

performance on the 

upland, late maturing 

High to very high 

yielding with productive 

panicles of up to 50 

Improved released 

variety with limited 

literature review. 

Zahou 5 Improved variety, low 

land. 

High yielding, medium 

maturity, for market 

No aroma Medium yielding Improved variety 

Nerica 1 Improved variety, 

upland, open pollinated 

variety. 

Drought tolerant, high 

yielding, early 

maturing variety, 

subsistence 

No aroma, poor 

performance in low land 

Medium to high yielding 

in upland 

Improved upland 

released variety 

Nerica 4 Improved variety, 

upland. 

Drought tolerant, early 

maturing variety (110 

to 120 days), no aroma 

can be pounded into 

rice meal, and it is non-

sticky, for subsistence. 

No aroma, poor 

performance in low land. 

Medium to high yielding 

in upland conditions 

Improved upland 

released variety, 

scientific literature 

available, the source is 

known (it is a cross 

between glabellema 

(African rice) and Ozya 

sativa (Asian rice) 

Aongola 

1 

Low land variety. It helps in controlling 

high blood pressure. 

Low yield. Low yielding. Traditional variety 
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Table 1. (Continued). Description Rice Varieties, Pros, and Cons 

Rice 

Variety 

Characteristics Pros Cons Increased or Decreased 

Production 

Traditional or 

Improved  

(Differences) 

Aongola 

7 or 

Crystal 

Low land Low carbohydrates, 

good for high blood 

treatment i.e., rich in 

iron, polished grains 

are purplish in colour 

as well as the lower 

parts of the growing 

panicles, for 

subsistence 

 Medium to late maturity 

(125 to 130 days). 

High yielding. Traditional i.e. no 

scientific literature 

available, source not 

known 

Burma Traditional variety, low 

land 

Fair aroma, moderate 

yielding, subsistence 

Late maturing Low yielding   

Kajaketi Traditional variety, low 

land, have extra awe on 

top of the husk (Giving it 

the name Jacket), no 

aroma (Can be pounded 

into rice meal). 

High yielding, source 

of carbohydrates, 

proteins, rich in 

antioxidants, 

subsistence 

Medium to late maturing 

(125 to 130 days). 

High-yielding variety. Traditional i.e., no 

scientific literature 

available, source not 

known 

Blue 

bonnet 

Traditional variety. Source of fiber, fat, 

rice starches, and acids. 

Medium maturity. Low yielding   

Sumba 

wanga 

upland Fair aroma  Low-yielding, late 

maturity 

  Traditional variety 

Koshikari Low land, medium 

maturity. 

Fair aroma, high 

yielding, for market 

Poor performance in 

upland, sticky 

High yielding Improved variety 

Wayi 

wayi 

low land High yielding, early 

maturing, for 

subsistence 

Poor yield on upland High yielding Improved variety 
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Table 2. Descriptive Statistics: Continuous Variables (N=348). 

Variable Mean SD 

Age of respondent 47.54 (14.59) 

Years of schooling 8.34 (3.17) 

Farming experience (years) 15.53 (11.41) 

Household size (number) 6.88 (2.86) 

Farm size under cultivation (ha) 1.46 (1.59) 

Total farm size (ha) 2.92 (3.85) 

 

Data collected from the selected continuous variables (Table 2) show that age has the 

highest mean of 47.54, indicating that elderly farmers adopt the CAP due to the benefits they have 

seen in their life. Years of farming experience are also increased with the mean at 15.53, indicating 

that farmers with more years of experience have more understanding in CAP than those who have 

experience have more knowledge in CAP than those with less experience. We also noticed that 

farmers with more years of schooling adapt easily to CAP because they have come across 

information about CAP in their education. Table 3. Descriptive Statistics – Categorical Variables 

(N=348). 

The results show that females have a higher percentage of respondents at 73.3%, 

indicating that women are more involved in agriculture at the household level and that they spend 

a lot of their time feeding their families, while men spend a lot of their time in recreation activities 

and beer drinking. Married people have 52.6%, which has a huge contribution to the adoption of 

CAP, meaning that families that work together adapt easily and find more benefits than those that 

are not married. Education, livestock ownership, and access to information about climate change 

indicate that they contribute positively to the adoption of CAP. Transplanting plays an essential 

role towards adoption, while lack of credit facilities makes farmers fail to adopt. Extension officers 

and farmer to farmer also play a significant role in the adoption of CAP as well as belonging to 

farmer organisations. The type of land ownership plays a vital role adopting CAP for rice 

production; customary ownership in this study was 83.0%. 
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Table 3. Descriptive Statistics – Categorical Variables (N=348). 

Variable Description Percentage 

(%) 

Gender Male 26.70 

  Female 73.30 

Marital status Single 26.40 

  Married 52.60 

  Divorced 4.60 

  Separated 4.30 

  Widow 12.10 

Highest level of schooling Illiterate 2.30 

  Primary 42.50 

  Secondary 49.70 

  College/University 5.50 

Livestock ownership (cow) Yes 24.70 

Type of land ownership Customary 83.00 

  Rented 10.90 

  Statutory 4.90 

  Leased 1.10 

Availability of irrigation system Yes 26.70 

Types of rice seed Traditional 30.20 

  Improved 69.50 

Types of rice planting methods Broadcasting 38.50 

  Transplanting 61.50 

Access of rice seed FISP 23.60 

  Agri-market 20.10 

  Food security pack 1.70 

  Recycled 53.70 

Access to credit facilities Yes 33.60 

Member of farmer organisation Yes 79.00 

Access to provision of input subsidies Yes 35.60 

Receiving information about climate change Yes 98.30 

Source of climate related information Metrological department 77.60 

  NGOs 20.70 

Source of information     

Extension officers Yes=1 89.40 

Farmer to farmer Yes 89.40 

Radio and television Yes 47.10 

Agricultural newspapers Yes 20.70 

Attended training on SRI/ Conservation farming Yes 60.90 
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5.2. Factors Influencing the Adoption of Conservation Agriculture 

Table 4 presents the results of a statistical analysis, which aims to investigate the 

relationship between a set of independent variables (e.g., age, gender, education, farming 

experience, etc.) and a dependent variable of interest (adoption of CAP). The first column shows 

the estimated regression coefficients, and the second column shows their corresponding statistical 

significance levels. 

The coefficients represent the change in the dependent variable associated with a one-unit 

increase in the independent variable, while holding all other variables constant. For example, the 

coefficient for "off-farm income" is 1.86, which means that on average, individuals who have off-

farm income earn 1.86 units more of the dependent variable than those who do not have off-farm 

income, while controlling for the effects of other variables in the model. 

The second column indicates the statistical significance of the coefficients, which 

determines whether the relationship is likely to be due to chance or reflects a real effect. A 

coefficient with a significant p-value (p < 0.05) means that the effect is unlikely to be due to chance 

and suggests a significant relationship between the independent variable and the dependent 

variable. 

The ** symbols indicate that the coefficients are statistically significant at the 0.01 level, 

which is a more stringent criterion than the conventional level of 0.05.  

The negative sign before the coefficient for "Access to credit facilities" suggests that individuals 

who have access to credit facilities tend to have lower values of the dependent variable than those 

who do not, while controlling for the effects of other variables. 

Overall, the results suggest that off-farm income, agricultural newspapers, and 

agricultural extension services are positively related to the dependent variable, while access to 

credit facilities, radio and television, and the number of household members are negatively related. 

However, the coefficients for some variables, such as gender and farmer-to-farmer, are not 

statistically significant, indicating that these variables are not strongly related to the dependent 

variable. 

  



 36 

Table 4. Binary Logistic Regression Model. 

Variables Estimate 

Household and Rice Farmer Characteristics  

Age (years) 0.01 (0.15) 

Gender (male=1) 0.02 (0.41) 

Years of schooling (years) -0.03 (0.06) 

Years of farming experience (years) -0.01 (0.02) 

Household size (number) -0.06 (0.06) 

Farm Characteristics 

Total land under cultivation (ha) 

Off farm income (yes=1)  

 

0.02 (0.10) 

1.86 (0.37)** 

Institutional Characteristics 

Access to credit facilities in the past 3 years (yes=1) 

 

-0.19 (0.44)   

Member of farmer organization (Yes=1, No=0) -0.10 (0.43) 

Information Sources 

Farmer to farmer (Yes=1, No=0) 

 

0.03 (0.50) 

Radio & television (Yes=1, No=0) -0.39 (0.38) 

Agricultural newspaper (Yes=1, No=0) 2.70 (1.10)** 

Agriculture extension (Yes=1, No= 0) 1.40 (0.46)** 

** Indicates that the coefficients are statistically significant at the 0.05 level. Standard errors are shown in 

parentheses. 

5.3. Barriers of Influencing Conservation Agricultural Practices 

Figure 3 shows Likert scale of 1 to 5 was used to measure the level of adoption of six 

agricultural practices, including the use of dikes, ripper cultivation, herbicides, mulching, straw 

retention, and crop rotation. Where 1 = the least adoption; 2 = less adoption; 3 = average adoption; 

4 = more adoption; 5 = the most adoption. The results revealed that of the 348 respondents, straw 

retention and mulching had the highest adoption rate (both 84.77%). Herbicides and rip cultivation 

had the second highest adoption rate, with 83.62% of the respondents taking up the practice.  

However, the use of dikes had the highest non-adoption rate, at 18.68% – with 81.32% of 

the respondents adopting the practice. Ripper Cultivation had the highest percentage (25.57%) 

among the least adopted practices, while all practices had the highest averagely adopted rate, 

ranging from 38.51% for crop rotation to 47.41% for Herbicide use.  
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However, in the category of ‘more adopted’ practices (group 4), including crop rotation, straw 

retention and mulching, there was a lower adoption rate compared to averagely adopted practices 

(group 3), with rates of 28.74%, 25.86%, and 22.99%, respectively. Herbicide use and dikes use 

had a higher adoption rate in the ‘most adopted’ group (group 5) compared to the ‘averagely 

adopted’ group (group 3), with rates of 5.17% and 6.32%, respectively. Finally, ripper cultivation 

was the lowest-adopted practice in both the ‘more adopted’ and ‘most adopted’ ranges.  

 

 

Figure 3. Sustainable Agricultural Practice Adoption Rate (%). 

 

The data above indicate that time-consuming (40.2%) and uncertainty (45.4%) have been 

rated high by most farmers, while labour intensive was the least rated, indicating that some farmers 

find it difficult to try new farming systems introduced by extension agents. However, other farmers 

are aware of the labour-intensive nature (35%), indicating that farmers still need equipment to 

make their farming easy. 
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The data above indicates that time-consuming (40.2%) and uncertainty (45.4%) have been 

rated high by most farmers, while labour intensive was the least rated, indicating that some farmers 

find it difficult to try new farming systems introduced by extension agents. However, other farmers 

are aware of the labour-intensive nature (35%), indicating that farmers still need equipment to 

make their farming easy. 

 

 

Figure 4. Barriers: Adoption of Conservation Agriculture – Rates (%). 
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6. Discussion 

Data collected from the selected continuous variables shows that age has the highest mean 

with 14.59, showing that elderly farmers adopt the CAP due to the benefits they have seen. Years 

of farming experience are also high, with the mean at 15.53, indicating that farmers with more 

experience have more knowledge in CAP than those with little experience. We also noticed that 

farmers with more years of schooling adapt easily to CAP because they have come across 

information about CAP in their education (Adoyo et al., 2022). 

Females have a higher percentage of respondents at 73.3%, indicating that women are 

more involved in agriculture at the household level and spend a lot of their time feeding their 

families, while men spend a lot of their time in recreation activities and beer drinking. Married 

people have 52.6%, which has a huge contribution to adoption of CAP, meaning that families that 

work together adapt easily and find more benefits than those that are not married. Education, 

livestock ownership, and access to information about climate change indicate that they contribute 

positively to the adoption of CAP. Transplantation plays a vital role in adoption, while lack of 

credit facilities makes farmers not adopt. Extension officers and farmer to farmer also play a 

significant role in the adoption of CAP as well as belonging to farmer organisations.  

The type of land ownership plays a vital role in the adoption of CAP for rice production, 

and customary ownership had 83.0% showing that most of the land is owned by traditional leaders. 

Many farmers by belonging to the local tribes have the privilege of having access to land for 

cultivation. However, ownership is still a problem, especially for women. This makes some 

farmers fail to adapt to CAP because they are scared to invest where land can be grabbed from 

them in case of conflicts (Nkomoki et al., 2018). 

Conservation farming practices improve soil fertility and eventually improves yield 

because it involves less tillage of the land, mixing the rearing of animals and growing crops. As 

indicated even in the results, we notice that farmers rate it high and have the potential to rejuvenate 

the less fertile soils (Vanlauwe et al., 2014). Small farmers use simple hoes and axes and do not 

have sophisticated knowledge or skill beyond just the basics of farming, especially on the Barotse 

floodplains. Using conservation agriculture exposes them to new technology (Mundia 

Mukwalikuli, 2018).  
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The System of Rice Intensification (SRI) is an example of a sustainable way of producing rice in 

Zambia as it aims to reduce plant population while providing good irrigation, soil and plant 

management (CIIFAD, 2014). 

This requires an injection of equipment and labour in its initial stages, but with time, the 

farmer does not need to buy equipment and use much labour because the soil would have been 

established more sustainable. Farmers who have graduated from small to medium, in this case, see 

conservation farming as affordable because they have improved their farming systems, e.g., the 

use of irrigation facilities. However, some smallholders, though not many, feel it is expensive. 

Other farmers indicated that uncertainty makes them fail to adapt to CAP because they 

are afraid to start new techniques as they are used to traditional ways of farming. Many farmers 

that fear taking some risks have failed to progress in their farming activities. As much as farmers 

indicate that conservation agriculture improves yield, there is much to be done. Our literature 

shows that demand is more than supply; hence, the government ends up supplementing supply by 

importing rice from other countries to meet the ever-growing demand for rice (Makungwe et al., 

2021b). Therefore, it is very important for governments and various stakeholders to provide 

irrigation facilities and other equipment to allow smallholders to grow rice year-round sustainably. 

It was revealed that that small-holder farmers, who are the majority of farmers in Zambia, 

use monoculture to produce rice. More awareness must be crucial given to them on using 

conservation farming practices such as intercropping rice with legumes and other crops so that 

their fields are boosted (Mutyasira et al., 2018). Monoculture destroys the structure of the soil 

because the same types of nutrients are extracted every year; due to , external inputs such as 

fertiliser and chemicals are ever added to rice fields (Makungwe et al., 2021a). 

As indicated in our results, consistent planting of traditional varieties without proper 

management practices is one of the factors contributing to low yields by farmers. Therefore, it is 

important to advise the farmers to visit extension officers or join cooperatives where they can 

access information on how to grow their traditional rice varieties and improved varieties of rice 

more sustainably. As indicated in our methodology, both traditional and improved varieties are 

needed by the farmers (Kuppusamy et al., 2016). 
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In Sri Lanka, conservation farming among rice farmers is a mandate because they know that 

conservation farming is a possible farming system that improves the soil structure and increase in 

biodiversity. As much as farmers want to meet the demand for rice, it is essential to pay attention 

to biodiversity (Horgan et al., 2018). 

Off-farm income was found to positively affect the adoption of conservation agriculture. 

According to farmers, the main farmers attested that the more job they perform outside of farming, 

the easier it is for them to embrace CAPs since they have a backup plan in place in case their crops 

fail. Like other farmers in southern and eastern Africa who utilize equipment for minimum tillage 

in their fields, they use off-farm money to buy inputs and equipment (Marenya et al., 2017).  

In addition, information sources Many farmers that are not like using newspapers as a 

reliable tool for information dissemination in their farming systems. Elderly farmers especially 

prefer using newspapers and do not like using the internet because sometimes information from 

the internet is misleading and does not have reliable sources. On the other hand, agricultural 

publications can inform farmers about cutting-edge farming techniques they might not be familiar 

with. Additionally, they can offer helpful pointers and suggestions on how to control pests and 

illnesses, boost crop yields, and enhance soil fertility. Agriculture publications can feature the 

achievements of farmers who have adopted novel techniques and attained notable outcomes. Other 

farmers may be motivated and inspired by these tales to adopt comparable techniques and enhance 

their farming businesses. Agricultural newspapers can aid in the creation of networks between 

farmers, extension agents, researchers, and other agricultural industry participants. A stronger level 

of collaboration and innovation may result from this making it easier to share information, ideas, 

and experiences(Fan et al., 2022). 

6.1. Study Limitations 

Rice farming systems represent a long tradition for households in Barotse floodplains. 

Issues related to rice are somewhat sensitive. Furthermore, household were selected though rather 

convenient methods and therefore our database is not randomized. In addition, working with local 

extension officers could have had an influence on the responses of targeted farmers and households 

as well. 
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7. Conclusions and Recommendations 

Smallholder farmers face several difficulties, including poor soil fertility, unreliable 

rainfall, and low crop yields. However, constraints including restricted availability of inputs, 

equipment expertise, and the lack of government support have made adopting these practices 

difficult. 

This study identified different rice varieties used by smallholder farmers of the western 

province that can be grown on lowlands and upland. It also revealed the barriers affecting 

conservation farming systems. With the practice of conservation agriculture, the farmers in 

western province can improve their yield. The major reason for producing low yields is the practice 

of monoculture, lack of machinery and access to credit facilities, among other factors enabling the 

farmers to increase their yields.  

To promote conservation agriculture effectively, it is crucial to address these challenges 

and provide farmers with the tools and knowledge necessary for sustainable farming. Community 

involvement and education are crucial for successful conservation in Zambia. Furthermore, 

collaboration between different organizations and stakeholders is important for conservation 

efforts to be effective. Therefore, local authorities in Zambia's Western Province must consider 

these difficulties and give farmers the necessary tools and knowledge to apply sustainable methods 

effectively. As a recommendation, the government must develop a deliberate policy to support 

farmers with credit schemes, machinery, land ownership for women and provide farmers with 

knowledge of climate change as they should produce rice in an eco-friendly manner.  
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Appendix 

Questionnaire 

SECTION A: FOCUS GROUPS 

Focus Group Number: 

Names of Respondents: 

Phone Numbers: 

District: 

Village: 

 

 
1) Would you please specify your rice production system? 

______________________________________________________________________________ 

______________________________________________________________________________ 
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3) What are the methods of rice planting? 

______________________________________________________________________________

______________________________________________________________________________ 

4) Which type of tillage methods are used in rice production? 

______________________________________________________________________________

______________________________________________________________________________ 

a. What are some of the benefits of each method? 

______________________________________________________________________________

______________________________________________________________________________ 

PART I – RICE PRODUCTION 



 ii 

5) What type of hazards affects the production of rice? Please may you rate the effect 

of the risk?  

 

Hazards Affecting Rice 

Production 

Lowest  Low  Moderate High Highest 

      

      

 

 

6) What are some of the activities for adapting to climate change promoted at the 

community level? How would you rate the acceptance of the activities? 

 

Activities Lowest Low Moderate High Highest 

      

      

 

 

7) What are some of the effects of climate variability on rice cultivation? Please rate 

the effects from 1 (Less) – 5 (more). 

 
Effects 1 2 3 4 5 

      

      

 
8) Have you adopted new rice varieties because of climate variability? If yes, may you 

mention it? 

 

            From where do farmers access your rice seeds? 

 

 
 

9) What are some of the off-farm income activities? 

______________________________________________________________________________

______________________________________________________________________________ 

 

10) How do farmers acquire information about rice production? How do you rate the 

delivery of the information? Scale 1- Poor to 5-Excellent. 

 
Information sources 1 2 3 4 5 
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11) What are some of the challenges for information delivery to rice farmers? Please 

rate these on a scale of 1-Least to 5- Most. 

 
Challenges 1 2 3 4 5 

      

      

12) What prominent institutions provide information about climate change and 

environmental data? 
_____________________________________________________________________________________

_____________________________________________________________________________________ 

 

 
13) What are some of the conservation methods farmers are trained in? May you please 

rate the following according to the commonly used?  
 

Practices Lowest Low Moderate High Highest 

      

      

14) What are some of the sustainable rice intensification practices? 

______________________________________________________________________________

______________________________________________________________________________ 

 
15) What are the benefits of conservations agriculture practices? Rate on a scale of 1- Least to 

5-Most  

benefit. 

 

Benefits  Least Less Moderate More  Most 

      

      

 

16) What are the barriers to adopting conservations agriculture? Rate on a scale of 1- least to 

5-Most challenging. 

 

Barriers Least Less Moderate More  Most 
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SECTION B: HOUSEHOLDS 

Name of Respondent: 

Phone Number: 

District: 

Village: 

 

 

 

 
 

1) Age ________________ 

2) Gender 

□ Male      □ Female 

3) Marital status

□ Single 

□ Married 

□ Divorced 

 

4) Highest level of completed schooling. 

□ Illiterate 

□ Primary school 

  □ Separated 

  □ Widow(er) 

 
 

  □ Secondary school 

  □ College/University degree 

 

5) How many years of schooling do you have? ________________ 

 

6) Do you have any farming knowledge? 

□ Yes □ No 

 

7) If yes, how many years have you been involved in farming? ________________ 

 

8) How many people are living in your household? ________________ 

 

9) Do you own your livestock?  

□ Yes □ No 

 

 

10) What is your total land size in hectares? ________________ 

 

11) How many hectares are under cultivation? ________________ 

 

12) Land ownership 

□ Customary land    □ Statutory 

□ Rented land    □ Leased out land 

 

 

PART I – HOUSEHOLD HEAD CHARACTERISTICS 

PART II – RICE PRODUCTION 



 v 

13) Please specify your rice production system 

□ Rainfed upland   □ Irrigated lowland 

□ Rainfed lowland 

 

14) What methods of rice planting did you use in the past 3 growing season? 

□ Broadcasting   □ Transplanting 

□ Other (Specify) _______________  □ Fallow/ Drill 

15) Which type of tillage method(s) did you use in rice production? 

□ Zero till – direct seeds   □ Riper 

□ Conventional ploughing   □ Potholes  

 

16) What type of rice seed did you use in the previous growing season? 

□ Improved seed   □ Traditional seed 

 Is it recycled seed? 

□ Yes   □ No 

 

17) What type of hazards affected rice production? Please rate the effects of the 

dangers in the table below. 
 

Hazards Affecting Rice 

Production 

Lowest  Low  Moderat

e 

High Highest 

Prolonged dry spells      

Floods       

Soil degradation       

Pests (Black beetle)      

 

18) What are some of the effects of climate variability on rice cultivation? Please 

rate the outcomes from 1 (Less) – 5 (more). 
 

Effects 1 2 3 4 5 

Low yields      

Crop loss      

Soil degradation      

 

19) What are some of the activities for adapting to climate change at a community 

level? Please rate the acceptance of these activities below.  
Activities  Very 

Difficult 

Difficult Moderate Easy Very Easy 

Planting trees      

No burning on plains      

Early planting      

Crop Diversification      

Canal clearing      

Alternative livelihood       

 

20) Have you adopted new rice varieties because of climate variability? 

□ Yes   □ No 

 

21) Where do you access your rice seeds?  

□ FISP – Ministry of Agriculture  □ Market – Agro dealers  

□ Food Security Package   □ Recycled    

□ NGOs  
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22) Which of the following post-harvest practices did you use during in the last 3 growing 

season? 

□ Straw returns  □ Burning  □ 

M ulching 

□ Animal graz  □ Other (Specify)  

 

 

 
 
23) Did you have any access to credit facilities in the past season? 

□ Yes   □ No 

24) Do you have off-farm income? 

□ Yes   □ No 

25) Are you a member of a farmer organisation? 

□ Yes       □ No 

 

26) Did you have access to the provision of input subsidies? 

□ Yes   □ No 

a. If yes, from where? 
□ Government support   □ NGO □ Other ________________ 

 

27) Please rate some of the challenges in information delivery on a scale of 1-5. 

 
Challenges 1 2 3 4 5 

Language barriers      

Delay in delivery      

Lack of Technological 

device  

     

 
28) How do you acquire information about rice production? 

Source 

Yes 

or 

No 

Please rate the 

quality 

(Poor, Fair, Good, 

Very Good, 

Excellent) 

Usage (Never, 

Occasionally, 

Moderately, 

Frequently, 

Very 

Frequently) 

Extension 

officers 

   

Farmer to 

farmer 

   

Radio    

Television    

Internet    

Agricultural 

newspaper 

   

    

29) Do you receive information about climate change? 
□ Yes   □ No 

 
30) From where do you get information on climate related impacts and consequences? 

□ Meteorological Department   □ E x t e n s i o n   

□ NGOs  □ o t h e r s  _________ 

 

PART IV – INFORMATION SOURCES 
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31) Did you attend any training on a rice intensification (SRI)/ Conservation 

Agriculture system? 

□ Yes   □ No 

If yes, please rate the quality of training received. 

 
Training Quality Poor Fair Good Very Good Excellent 

      

32) Have you used sustainable rice intensification (SRI) in the past three years? Please 

rate the usage from the least to the most. 

 

Practices  Lowest Low Moderate More Most 

Seedlings transplanted at a 

younger age 

     

Single seedling per hill      

Transplanted at wider apart      

Intermittent application of 

water 

     

Rotary weeding      

Use of organic manure       

33) Did you use any conservation farming methods during the past three years? 
□ Yes   □ No 
          If yes, please rate the following according to the commonly used one?  

 

Practices  Lowest Low Moderate More Most 

Ripper cultivation      

Crop rotation      

Herbicides      

Straw retention      

Mulching       

Use Dikes      
 

 

34) What are the benefits of conservations agriculture practices? Rate them on a scale 

from least to most beneficial. 

 

Benefits Least  Less  Moderate More  Most  

Improved soil fertility      

Improved yields      

Moisture conservation      

Affordable      
 

35) What are the barriers to conservations agriculture practices? Rate them on a scale of 

1-least to 5-most. 

 

Barriers Lowest Low Moderate High Highest 

Time-consuming       

Uncertain/ do not want 

to risk 

     

Labour intensive      

      
 

    



 ix 

Data Collection 
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