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Abstract  

Agriculture sector contributes about 24% of Kenya’s, GDP. Small scale farmers provide 75% of the 
labour force and 75% of the market output produce. Both land degradation and adverse climatic 
conditions threatens sustainable food production by small scale farmers. However, land degradation 
has decreased land resilience thereby exacerbating the effects of droughts. Conservation agriculture 
(CA) has the potential to contribute in addressing the challenge of adapting agriculture to land 
degradation and adverse climate. Adoption of a technology depends on several paradigms among them 
the perception paradigm Perceptions are influenced by factors such as culture, education, gender, age, 
resource endowments and institutional factors. Laikipia East district is arid semi arid area with the 
average yearly rainfall is 750 mm, but the distribution is very unequal, and rain-fed agriculture is the 
predominant activity. Soil degradation is common due to unsustainable agricultural practices such as 
intensive tillage. The data was collected using 130 questionnaires in seven locations. The data was 
analyzed using SPSS version 16. Most of the farmer derive their livelihood on farm 75%, The level of 
education and gender influence farmers perception to CA with female and higher education lever with 
higher perception towards CA. Land ownership influence farmers perception to CA with higher 
positive perception in farmers with own land compared to the ones leasing land. There is competition 
for crop residue between surface cover and livestock feed which negative affect farmers’ perception to 
CA. Farmers associate CA with herbicides that portrays CA as expensive. Socio-economic factors have 
influence on farmers’ perception to CA. 
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Introduction 

In Kenya, agriculture sector contributes about 24% of the country’s GDP (KPMG Kenya, 2012). Small 
scale farmers provide 75% of the labour force and 75% of the market output produce (Alila and Atieno, 
2006). With reliable and consistent climatic conditions of smallholder farmers contribution can lead to 
economic stability of agriculture dependent countries (Kalungu et al., 2013). However, land degradation 
has decreased land resilience thereby exacerbating the effects of droughts. The incidence and 
prevalence of food insecurity is greatest in the arid and semi-arid lands (ASALs) due to poor resource 
endowment and scanty and unpredicTable rainfall patterns (Alila and Atieno, 2006). Both land 
degradation and adverse climatic conditions threatens sustainable food production by small scale 
farmers. Increasing land degradation and deterioration of ASALs has led to significant attention 
directed to these areas with an effort to meet the Millennium Development Goals notably, eradicating 
extreme poverty and hunger and ensuring environmental sustainability (Mowo et al., 2010). Adverse 
effects of climate change continue to be a major threat to rural livelihoods (Pouliotte et al., 2009). Crop 
failures because of inadequate rains are frequent and subsistence production is not guaranteed 
(Wiesmann, 1998). Despite the uncertainties of crop production due to unfavourable conditions, 
smallholder farming plays a huge role in addressing poverty and eradication (FAO, 2012). The adoption 
of good farming practice influences the agricultural production (Branca et al., 2010). Conservation 
agriculture has the potential to contribute in addressing the challenge of adapting agricultural practices 
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to climate change (FAO, 2011a; Govaerts et al., 2009). Conservation agriculture (CA) is defined as an 
agricultural system involving minimum soil disturbance, permanent residue soil cover and diversified 
crop rotation (FAO, 2008). CA optimises crop yields and profit while at the same time providing 
environmental benefits hence sustainable agriculture (FAO, 2011b; Giller et al., 2009).  

Friedrich and Kassam (2009) question why CA is it not spreading fast despite benefits usually claimed 
in its favour. They attribute the slow adoption rate to constraints which include intellectual and 
knowledge, social, financial, technical, infrastructural and policy constraints. CA has been introduced as 
a new concept, but knowledge and other elements of an enabling environment for the adoption of CA 
in most countries does not exist (Friedrich and Kassam, 2009). Therefore, there is need to provide 
knowledge about CA and create a positive perception for CA adoption to improve. Adoption of a 
technology depends on several paradigms among them the perception paradigm. According to 
perceptions paradigm adoption process starts with the adopters’ perception of the problem and 
technology proposed (Adesina and Zinnah, 1993). The paradigm argues that perceptions of adopters 
are important in influencing adoption decisions (Prager and Posthumus, 2010). Perceptions are 
influenced by factors such as culture, education, gender, age, resource endowments and institutional 
factors (Posthumus et al., 2010). Most of the players (Non Governmental Organisations (NGOs), 
farmers’ organisations and national government) involved in promoting conservation agriculture often 
do not take into account perceptions of smallholder farmers of conservation agriculture (FAO, 2009). 
Despite this, very little is known about the smallholder farmers perceptions on CA. CA technologies 
were introduced in the study area more than 20 years ago but the adoption is still low (Schaffer, 2008). 
Therefore, there is need to understand farmers perception of conservation CA in Laikipia East district. 
There is no documented information on farmer’s perceptions CA in Laikipia district. Understanding 
how farmers perceive CA could shed light in how productivity among small scale farmers could be 
enhanced through CA. The perceptions could indicate how farmers will adopt CA in their farming 
systems. This will be helpful to researchers and government by enabling them to tap on farmers 
perceptions to CA to enhance sustainable food production. Moreover, the variations in smallholder 
farmers’ perceptions on CA amongst different agro ecological zones and across different timelines is yet 
to be properly documented in Kenya. Knowing farmers’ perception to CA among smallholder farmers 
will allow researchers, extension educators and farmers to develop research agendas and adopt 
practical practices that meet present and future farming needs in specific agro ecological zones. This 
study sought to fill this gap by assessing the smallholder farmers’ perceptions to CA. This study 
documents small scale farmers’ perceptions of CA in Laikipia East District. 

Methodology 

Research area  

In March 2013 a survey was conducted in Laikipia East District (0°17'S and 0°45'N and 36°15'E and 
37°20'E) at 1600-2300 m. This is a semi-arid area with a high frequency of droughts and floods. There 
are two seasons of rain: the long rains from April to July and a short rain from October to December. 
The average yearly rainfall is 750 mm. Distribution is very unequal. However the weather is very 
unreliable because of influence of Mount Kenya (Kaumbutho and Kienzle, 2007). 

Agriculture is practiced in 26.5% of the district (Ojwang’ et al., 2010) mianly by small-scale farmers on 
subsistence basis. Farmers practice mixed farming with rainfed crops (maize, beans, potatoes, wheat 
and barley) cultivation and livestock keeping (Kaumbutho and Kienzle, 2007). Rainfed agriculture is 
very vulnerable to droughts which result to food insecurity and loss of livelihoods. Soil degradation is 
common due to unsustainable agricultural practices such as intensive tillage (Ojwang’ et al., 2010). 

Data collection and processing 

Before the field work was done literature review was done together with interviews with key 
informants with knowledge on CA to give useful information of the are in regard to CA in the area with 
help of semi-structured questionnaires. After this the a pre-survey was held with ten farmers with 
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knowledge of CA and included both practicing and non practicing farmers to test the questionnaire get 
an idea of the possible answers given to evaluate the perception and adoption of CA among small scale 
farmers in the study area. For the interviews a structured questionnaire was used. The data was 
collected using 130 questionnaires in 7 administrative locations in Laikipia East district (Table 1). The 
questionnaire was applied with a mixture of open ended questions and questions with coded answers. 
The questionnaire was structured in that the first part had administration location on the interviewees, 
general information about the farmers, the their fields such as age, family size and how large fields they 
owned. The second part dealt with social economic aspects such as source of livelihood, family income 
and expenditure crops and animal kept. The other sections contain information land ownership, 
management and utilization, conservation agriculture which was major part benefits and challenges, 
soil fertility management and livestock information. The collected data was processed and analysed 
with Statistical Package for Social Scientists (SPSS) version 16. Analyses involved descriptive statistics 
including frequencies, graphs, cross tabulations chi-squared tests and Pearson correlation analysis. 

Table 1: The number of farmers interviewed per administrative location 

Location Frequency 

Nyariginu 15 

Daiga 20 

Umande 21 

Nanyuki 16 

Ngenia 15 

Ethi 23 

Likii 20 

 

Results and discussion 

The head of the households interviewed 83% are male and 17% are female and the average age of the 
respondent is 55 years. The level of education of the household heads was found to be 2%, 47%, 44% 
and 8% illiterate, primary school, secondary school and tertiary level in that order. Being a 
predominantly agriculture based area 75% of the households derives their livelihood on farm, 1% off 
farm and 24% from both on farm and off farm (Figure 1). This is in agreement with Alila and Atieno 
(2006) who found that over 80% of the Kenyan population live in the rural areas and derive their 
livelihood from agriculture. Comparing the ratio of the sampled population of each gender and the 
number practicing CA of each gender the rate of practicing CA is higher by the female compared to 
male. This indicate that the female may have a positive perception of CA. This may be because women 
do the most of the work at home and at the farm and since labour reduction was indicated as one of the 
major benefit of CA. Women get involved in agricultural activities more than men (Odame et al. 2002). 
Kenyan women provide 84% more family labour than Kenyan men (Saito et al., 1994). 

In farming, women participate in numerous agricultural tasks including mainly cleaning the field 
during land preparation, transporting inputs to the field, weeding, harvesting, transporting, threshing 
and storage of the production. In addition, women are also involved in managing home garden crops, 
poultry raising, feeding, watering and cleaning of livestock and milking is also important (Teklewold 
2013). Women would thus welcome it as it mean less work at the field releasing them to do other 
household work. 
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Figure 1: Respondent gender, source of livelihood and education level 

 

Gender affects the distribution of work (Welch et al., 2000). There was a positive and significant 
relationship between practice of CA among farmers and land ownership (Figure 2). The level of 
education had influence of CA perception by farmers and the results shows that the higher the level of 
education the higher the practicing of CA by the farmers. Pearson correlation analysis show that there is 
a positive and significant relationship between practice of CA among farmers and education level. The 
reason for this could be the education could have exposed the farmers to understanding the benefits of 
CA such as sustainability, lower cost environmental conservation leading to positive perception hence 
the higher adoption rate. Land ownership has influence on the CA adoption with more adoption by the 
farmers who own their land compared to the people renting (Table 2). 

Figure 2: The Pearson correlation analysis of the various factors 

  do you practice 
CA 

Gender 
HH 

Age 
HH 

Education 
HH 

Farm 
size 

Land 
ownership 

Do you 
practice CA 

Pearson 
Correlation 

1      

Sig. (2-tailed)       

Gender HH Pearson 
Correlation 

-.011 1     

Sig. (2-tailed) .902      

Age HH Pearson 
Correlation 

.078 -.198* 1    

Sig. (2-tailed) .375 .023     

Education 
HH 

Pearson 
Correlation 

.174* .146 -.279** 1   

Sig. (2-tailed) .046 .096 .001    

Farm size Pearson 
Correlation 

.054 -.187* .187* -.165 1  

Sig. (2-tailed) .542 .032 .032 .059   

Land 
ownership 

Pearson 
Correlation 

.142 -.100 -.064 -.081 .313** 1 

Sig. (2-tailed) .014 .253 .468 .356 .000  

*. Correlation is significant (0.05) (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed) 
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Table 2: The number of farmers sampled compared to the CA practicing farmers 

Category Number of the 
farmer sampled 

Number of farmers 
practicing CA 

Farmers practicing CA expressed as% 
of number of farmers sampled 

Gender of household head  

Male 109 84 77 

Female 23 18 78 

Level of education of household head  

Illiterate  2 1 50 

Primary 62 44 71 

Secondary 58 48 83 

Tertiary 10 9 90 

Land ownership 

Own  126 99 79 

Rent  6 3 50 

 

CA benefits are not obvious and at the beginning of practicing CA it contradicts so much of the 
knowledge a farmer has learned and been told. However, the performance improves its performance 
over time (Friedrich and Kassam, 2009). Farmers hiring land don’t want to risk implementing CA and 
the land owners ask for their land back before they have enjoyed the benefits of CA after overcoming 
the initial challenges of CA, but the farmers who have a clear land ownership practice CA as they are 
assured of benefiting from long term effects of CA. The crop grown by the farmers influences farmers' 
perception to CA. The farmers have perception that CA is suiTable for some crops and not others. They 
have the perception that CA cannot be applied by the farmers growing crops such as sweet and Irish 
potatoes. The argument is that this crops requires tilling of the land to make soil loose for good 
development of tubers and during harvesting soil disturbance occurs that contradicts the principles of 
CA. From economic point of view there are mixed perception about CA. Some farmers perceive it 
expensive as they associate CA with herbicides and other equipment such as Jab planters for direct 
seeding. Since most of the farmers do not afford the herbicides and the equipment they perceive CA as 
expensive. But there are some farmers who perceive CA as cheap and profiTable due to reduction in 
routine farm practices in conventional tillage such as tillage and long terms reduction in fertilizers 
amount due to improved soil fertility as a result of crop rotation and crop residue left that adds humus 
and ensure nutrients cycling. Despite the knowledge about the CA and its principles, some of the 
farmers (64%) till the land citing labour availability, lack of equipment for direct seeding, tidy field and 
negative comments from the neighbour about the untilled land as the reasons. While 36% do not till 
their land giving reduction in cost, time saving and environment conservation as the reasons This can 
be classified as social perception as the farmers fear the negative perception by the society. This should 
be improved through adequate extension and education in the communities so that they understand 
CA and have a positive perception. Most of the farmers perceive CA as competitor to the livestock due 
the requirement of surface cover. Hence the study found that there was decrease of animal feed when 
one practice CA due to use of the crop residue as mulch instead of feeding it to the livestock. This may 
be the reason why most farmers have a negative perception about CA as most value livestock more as it 
form major source income of the family. Therefore, there is need to provide alternative source of 
livestock feed of have varieties with more residues so that there can be enough for the animals and 
surface cover. Generally most of the farmers practicing indicate that there are benefit of CA including 
improved yield, timely planting, erosion control, labour reduction, soil water conservation, better 
profits, improved soil fertility (Table 3). This benefits makes the farmers have a positive perception to 
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CA which will influence the farmers adoption of CA. However, the farmers indicated that there was 
decrease in the soil fauna due and as reported before decrease in livestock feed to CA practicing. There 
is perception that CA in knowledge intensive farming system. Due to the principles such as crop 
rotation and diversification, minimal soil disturbance and maximum surface cover. Crop rotation as one 
of the principle of CA is only 14% practice it while 84% practice mixed cropping. The reason for not 
practicing is that the farmers indicated that they have little or no knowledge about rotation and also the 
small size of their farm limit crop rotation. The farmers emphasize on practicing mixed cropping as 
opposed to pure stand cropping and rotation due to maximum utilization of the small farm sizes and 
risk diversification in case one crop fails. . Some farmers in the area practice one of two of the three 
principles of CA and concludes they are practicing CA. Thus there is need to clarify what is CA among 
the farmers so that there can be standardized CA practice as suggested by Derpsch et al. (2011). Their 
perspective is that the consequence of using local jargon and definitions by different researchers results 
to conflicting no-tillage research results. This causes misunderstandings of the implications of no-tillage 
on crop production and environmental outcomes. 

Table 3: Number of farmers indication increase, decrease or no change in the parameters 

Parameter Increased Decreased  No change 

Yield 72 3 25 

Labour requirement 16 61 23 

Land preparation time 33 43 24 

Soil erosion control 58 17 25 

Soil water conservation 75 2 23 

Profit 75 3 22 

Soil fertility 77 5 18 

Soil fauna 30 43 27 

Livestock feed 12 70 18 

 

Conclusion  

From the study it can be concluded that there exist a different meaning for CA among the farmers 
compared the real definition of CA. Although CA has the three principles that need to be followed most 
of the farmers practice one or two principles instead of all the three principles. Therefore, strictly 
speaking most of the farmers do not practice CA and this may be in line with Derpsch et al. (2012) 
whose observe that there are no standardized CA resulting in different contradicting results from CA 
farming and research. There are different perception among the farmers about CA which most of the 
players advocating CA do not consider, therefore there is need to consider the perception paradigm in 
CA implementation to ensure that the adoption rate will be high and the farmers understand what is 
CA, it benefits and challenges. There exist a relation between perceptions and factors such as culture, 
education, gender, age, resource endowments and institutional factors as Posthumus et al. (2010) found 
out. Due to the perception that CA reduce the amount of livestock feed available as the crop residues is 
the left on the field to cover the surface, there is need to provide alternative source of livestock feed. 
This can be through agroforestry where some shrubs that can be fed to the livestock are incorporated in 
CA, or planting crop covers with no negative competition with crop which can be fed to the livestock. 
The main source of CA information was extension services provided by MoA, this can be useful by 
training the extension adequately to enhance their extension services and thus improving the farmers 
perception towards CA. 
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