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EXECUTIVE SUMMARY 

Cassava (Manihot esculenta) production is important for food, income and livestock feed in 

Kenya. Despite the importance of cassava in Kenya, however, the yields obtained are far from 

the agronomic potential for this crop. The traditional production systems are failing to address 

household food security and income. Although there is a wide range of possible applications, 

the industrial uses of cassava as raw materials are minimal in Kenya. In order to advise 

improved production technologies, new processing technologies and market innovations to 

cassava sector, it is required to characterize and evaluate the current practices and 

technologies adopted by Kenyan producers. Therefore, the objectives of this study were to (i) 

identify the levels of characteristics of smallholder farmers’ cassava production systems and 

(ii) analyze the determinants of smallholder farmers’ levels of cassava yield and decisions on 

processing and marketing of fresh cassava.  

Data were collected using the method of households’ cross-sectional survey. Three-stage 

sampling method was used to select households for the interview and collecting samples of 

soils and cassava plants. The first stage involved purposive selection of the sub-county, 

namely Kathiani. The second stage involved purposive selection of the ward, namely 

Mitaboni and the third stage involved randomly selection of the households. With the use of 

random sampling, 230 households were selected for the interviewing, soil sampling and 

cassava plant sampling. Household data were recorded in a questionnaire during interviewing. 

Soil and plant samples were taken from 10 households for analysis. Household data were 

analyzed using Stata version 14 and SPSS version 21. Soil and plant samples were analyzed 

using Kenya Plant Health Inspectorate Service (KEPHIS) facilities.  

Results indicated that the quantity of cassava produced by the smallholder farmers, and the 

amount of cassava likely to be produced by farmers in the future was influenced by a 

complex of factors. On the one hand, the factors which significantly influenced farmers to 

increase cassava production were: size of land allocated to cassava production (2895.29***); 

years in growing cassava (14.83**); use of inorganic fertilizer (459.35**); quantity of manure 

applied (61.32***), relative prices (9.41***); and the number of cassava plants in allocated 

area (1.37***). On the other hand, the factor which significantly influenced farmers to reduce 

cassava production was the age of household head in years (-10.37**).  

In cassava processing systems, the decisions to undertake the processing of fresh cassava 

among smallholder farmers were significantly influenced by the amount of cassava fresh 
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cassava production lost (0.0056*) and distance to market of fresh cassava production 

(0.5108***). The signs of the coefficients of the variables influencing farmers’ decisions to 

undertake fresh cassava processing agreed with the study expectations. The other category of 

farmers who decided not to undertake processing of fresh cassava were significantly 

influenced by amount of fresh cassava production (-0.0013*).  The signs of the coefficients of 

the variables influencing framers’ decisions not to process fresh cassava were in agreement 

with the study expectations. 

In cassava marketing systems, the results showed that, farmers decided to undertake 

marketing of fresh cassava due to price fresh cassava  (0.1913***) and household’s 

utilization of  cassava roots  (0.8585*). The signs of coefficients of the variables which 

influenced farmers to undertake marketing of fresh cassava agreed with the study 

expectations. According to the results, there were farmers who were found not undertaking 

the marketing of fresh cassava. The decisions of these farmers were influenced significantly 

by the households’ amount consumed (-0.0011*). The results agreed with the study 

expectation. 

Based on these results, this study suggested (concluded) that, low cassava yields may be the 

primary limiting factor to increased cassava production in cassava system due to various 

factors. According to the results, farmers’ main objective for growing cassava was 

subsistence, though limited commercialization. Cassava was produced using hand labour 

though with some aspects of production being mechanized. Mainly decision on land 

allocation to cassava production was done by the household heads. Many of these households 

had reached primary level of education. The cassava systems comprised young and elderly 

household heads. The main occupation of these households was farming. In cassava 

production, intercropping system dominated compared to monocropping. Though cassava 

intercropping dominated the monocropping in the cropping systems, their comparisons of 

mean yields of cassava per household showed no significant difference. Among cassava 

intercropping, significant differences in mean yield per household was shown in the systems 

of cassava-beans-maize and cassava-beans-maize-pigeonpeas. The institutional arrangements 

were dominated by many farmers groups in cassava production and few groups in processing 

and marketing. The resource base characteristics used in cassava systems were technologies, 

land, labour and capital as inputs. Some of the technologies used were cassava improved 

varieties and fertilizer.  However, the use of improved varieties and inorganic fertilizer was 

low among the smallholder farmers. In the cassava production system, the main 
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environmental factors were pests and diseases observed in many farms. Since low cassava 

yields were identified as important factor to increased production, secondary problems 

occurred in the areas of processing, storage and marketing. If farm cassava production was to 

be increased due the use of technologies and also increase in the market demand for the 

processed cassava products, the processing subsector of the cassava system would represent 

the effective constraint. The processing system was dominated by traditional methods with 

low capacity to process the increased output. Other bottlenecks were transportation of the 

roots, drying the products and storing the fresh and processed cassava. Fresh cassava was 

stored mainly in the ground for long periods of time, but when harvested deteriorated rapidly 

unless processed. Households consumed cassava with very little processing. Results showed 

that, the processing of fresh cassava was done mainly using hand labour and with limited 

capital. Even if cassava production could have been increased beyond the current production 

level,   cassava marketing systems represented constraints to the increased production. The 

main marketing channel was traditional and lacked integration and large-scale operations. 

The potential markets for cassava products were limited to household consumption. 

Various intervention recommendations were generated based on the study results for 

improving the structure, conduct, and performance of the cassava production systems and 

therefore upgrading cassava value chains in the area of study. At the producers’ level, the 

cassava production system lacked improved production technologies leading to low 

production. For instance, traditional agronomic practices reduced the farm cassava production 

and therefore need for the improved agronomic techniques. For instance, farmers were mainly 

using local varieties and it is recommended the introduction and promotion of high yielding 

varieties and clean planting materials to improve cassava production and yield. Also, quality 

standardization of planting materials was recommended to improved production. 

At the processing level, the results indicated that traditional processing systems were 

predominant among farmers. These traditional processing systems apply rudimentary 

technologies and usually obtain poor products. Therefore, it is recommended new processing 

technologies required to produce a consumable or saleable amounts or products. The new 

technologies would desirably have more capacity to process the increased cassava production 

or output, as well as more quality of product, than the traditional processing system. It might 

comprise new processing technologies & machines and storage & product development. 

Some of the adaptable products identified as potential are high quality chips, traditional 
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foods, high quality flour and starch. Quality standardization was established as essential for 

improving processed products. 

The lack in market innovations in the cassava production system leads to low marketed 

surplus. It is recommended strengthening market information, market linkages and branding 

to reach more home users and other users. To link farmers to markets, this study also 

recommended investment support, finance & value sharing through investment options, 

business planning, credit guarantee and price information. 
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1 INTRODUCTION 

1.1 BACKGROUND 

Cassava (Manihot esculentum) production is important for many smallholder rural households in 

Kenya for food security and income. According to Mbwika et al. (2002), these smallholder 

farmers are in the Coast, Central and Western regions of Kenya. In the Coastal region, cassava is 

considered an important food crop and the production accounts for 30% of the total national 

production. Cassava is an important food and a cash crop in the Central region, which accounts 

for less than 10% of the country’s production. The Western region grows and consumes 60% of 

the national cassava production (Obiero et al., 2007), where cassava is second to maize in terms 

of importance as a food crop. In recent years, cassava production in Kenya has declined. 

According to RoK (2019) cassava production in Kenya decreased 39% from the year 2012 to 

2016.  Additionally, the average cassava farm yields are low, of  approximately 7-10 metric 

tonnes (MT) per hectare compared to research yield potential of about 50 MT per hectare of fresh 

cassava (RoK, 2007).  

Due to its importance to the cassava supply chain development, the government of Kenya 

launched the National Policy on Cassava Industry in the year 2007 (RoK, 2007). In 2017, the 

government prioritized cassava value chain among the 100 agricultural value chains with highest-

potential for agricultural transformation (RoK, 2017), which was based on the alignment of these 

value chains with income generation potential,  dietary diversity enlargement,  agricultural 

transformation stimulation and food security improvement. The National Root and Tuber Crops 

Development Strategy was developed in 2019 (RoK, 2019).  

According to previous research, cassava faced competition from other crops in resource 

allocation at the household level. Studies such as Opondo et al (2017) showed that majority of 

farm households in Kenya had directed their efforts on other crops such as maize and beans, 

which are highly dependent on rainfall, with minimum attention on cassava Maize and beans 

normally fail in ASAL regions due to inadequate rainfall, determining low production and yields, 

reduced supply of product for consumption or market and leading to high poverty levels being 

experienced. Being more resilient to drought and less demanding in inputs than those two crops, 

cassava may therefore provide a better alternative for cultivation in these areas.  
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Evidences from Kenyan studies indicated that the focus of government initiatives on cassava has 

been mainly on the promotion of its production among farmers and improvement of agronomical 

practices in growing this crop (Kamau et al., 2011; Obiero, 2013; Danda et al., 2014). The 

Ministry of Agriculture, Livestock, Fisheries and Cooperatives (MoALF&C) and Kenya 

Agricultural Research Institute (KARI) - which transformed into Kenya Agricultural and 

Livestock Research Organization (KALRO), in conjunction with various non-governmental and 

multilateral organizations, put a lot of effort in promoting cassava as a food crop and an income 

generating activity (Mulu-Mutuku, 2013). However, these efforts have not been successful in 

increasing cassava production, which still remains low in Kenya and geographically 

concentrated, especially in the Western and Coastal regions of the country. This situation has 

limited the absorption of cassava production into mainstream value chains being promoted by the 

government, in its bid to transform the agriculture sector and increase this sector   contribution to 

the national gross domestic product. 

Mostly, farmers have been trading raw cassava products in informal markets or sometimes 

selling cassava products with low value added (Karuri et al., 2001). However, cassava crop has 

abundant opportunities that still remains untapped by smallholder farmers in the studied area and 

Kenya generally such as in food, brewing, pharmaceuticals and animal feed industries. 

According to Mulu-Mutuku et al. (2013), the untapped cassava opportunities could lead to non-

transformation from subsistence to a commercial crop, a factor that undermined its role in 

fighting household food insecurity and welfare improvement.  

This study was therefore motivated by how the factors in cassava production, processing and 

marketing systems and household consumption affected production which have not been 

simultaneously argued and understood, in order to provide integrated solutions or answers. 

Specifically, it seeks to identify which were the yields´ limiting factors that influenced the 

quantity of cassava produced by farmer, estimate the cassava amount that farmers might be 

induced to produce in the future and, also, point out the constraints to farmers’ increased supply 

of cassava products reaching the markets.  
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1.2 OBJECTIVES 

The main objectives were therefore to: 

(i) Describe the smallholder cassava productions system  

(ii)       Analyse Soil and Plant materials on cassava 

(iii)     Analyze the determinants of smallholder farmers’ levels of cassava yield and decisions on 

processing and marketing of fresh cassava 

1.3 THEORETICAL FRAMEWORK 

The theoretical framework was based on the theory of the agricultural household. Following de 

Janvry et al. (1991), de Janvry and Sadoulet (1992), Goetz (1992),  Skoufias (1994) and Key et 

al. (2000), a household wishes to maximize the satisfaction due to three consumption items; 

consumption of its agricultural output (Qa), of a purchased market good (Qm) and of leisure (Qr) 

while however, facing production constraint, budget constraint and a time constraint. Therefore, 

farm households solve the following constrained utility maximization problem: 

Max U = U(Qa, Qm, Qr), subject to three constraints      (1) 

(i) Production function constraint: Qp = f(L, A)     (2) 

(ii) Budget constraint:    PmQm = Pa(Qp - Qa) – w(L – F)  (3) 

(iii) Time constraint:   Qr + F = T     (4)   

 

Where:  

Qp = total farm output produced 

L = total labour input 

A = household’s land resource 

Pm = price of the alternative food product in the market  

Pa = price of agricultural product (cassava) 

w = wage rate 

https://www.emerald.com/insight/content/doi/10.1108/IJSE-04-2017-0171/full/html#ref017
https://www.emerald.com/insight/content/doi/10.1108/IJSE-04-2017-0171/full/html#ref026
https://www.emerald.com/insight/content/doi/10.1108/IJSE-04-2017-0171/full/html#ref041
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F = family labour input 

T = total amount of household time which is available for allocation to work or leisure  

Qp - Qa = marketed surplus of cassava 

L – F = positive if labour is hired, and negative if the household supplies labour off-farm 

The constraints (2), (3) and (4) can be collapsed into a single constraint  

PmQm + PaQa + wQr = wT + ∏       (5) 

Where: 

∏ = [Pa f(L, A) – wL] = measure of farm profits 

wT + ∏ = value of full income     

The first order conditions in this case are analogous to those of the utility maximization problem 

and yield demand functions of the standard form, for the three consumption items – the 

agricultural output consumed (Qa), the purchased market good (Qm) and leisure (Qr): 

Qa = f (Pa, Pm, w, Y*) 

Qr = f (Pa, Pm, w, Y*) 

Qm = f (Pa, Pm, w, Y*) 

Where: 

Y* = value of full income associated with profit-maximization 

W = the wage rate, also the price of leisure 

1.4 Conceptual Framework: Cassava production Systems 

Figure 1 shows the conceptual framework for the analysis of the factors affecting cassava 

production in the study area. According to the framework, the quantity of cassava produced by a 

farmer and the amount that he (or she/they) may be induced to produce in the future could be 

influenced by a complex of environmental factors limiting yields. Such factors were as incidence 

of disease, soil type, the prices of cassava, other crops and inputs, the relative yields of cassava 

and other crops, resource base including the level of technology available and management 

objectives (profit motives, attitudes to risk, concern for producing a supply of food over time).  
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Figure 1. Conceptual framework for the analysis of smallholder farmers’ cassava production 

systems 

According to the conceptual framework, yields might not be the most important limiting factor to 

increased cassava production but constraints associated with processing, storage and marketing. 

If it were technically possible to increase cassava production at the farm level due to the research 

endeavours, then would the traditional processing systems both on-and off-farm have the 

capacity to process the increased output? Would it be in transporting the roots to the processing 

site? washing/peeling the roots? Grating or other handling of the roots? Fermenting or retting the 

roots? Drying the product energy supply? Storing the processed cassava? If the processing 

subsector of the cassava system is likely to represent the effective constraint on an increased 

supply of cassava products reaching the market, then it must be quantitatively understood before 

a solution is sought through research. Other bottlenecks in the cassava system could be found in 

transport and marketing. Programs aimed at increasing production of cassava may be to no avail 

if transportation to markets was not available. An assessment of the capacity of the transport 

systems to handle increased volumes of cassava and other products and determination of what 

modifications were required to enable products to be moved at low cost were needed. If cassava 
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production increased beyond the point required to meet the increased household demands, what 

would be the consequences from marketing and price viewpoints? Unless there was price 

intervention by government or unless alternative markets for cassava products were found, the 

producer was then no better off than he was before he increased his production. Under such 

circumstances, programs aimed at increasing the household production of cassava above that 

required to meet the needs of a household would have little chance of success.  

2 METHODOLOGY 

2.1 SELECTION AND DESCRIPTION OF THE STUDY SITE 

The selected study site was Mitaboni ward which is among the wards in Kathiani sub-county in 

Machakos County, Kenya (Figure 2). Kathiani sub-county has total land area of 21,300 ha. The 

total arable land is 19,075 ha with cultivated land size of 17,549 ha. The altitude of the sub-

county ranges from 1450 to 2100 metres above sea level and experiences bi-modal pattern of 

rainfall. There are six agro-ecological zones, dominated by upper midlands (UM 2, UM 3, UM 4 

and UM 5). According to Kenya population and housing census (RoK, 2019), Kathiani sub-

county has population density of 489 persons per square kilometre. The number of households 

are 23,412 with an average of 5 persons per household with a poverty index of 52%.  

 

Figure 2. Study site in Mitaboni Ward, Machakos County, Kenya 
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2.2 SAMPLING METHODS 

Three-stage sampling method was used to select households for the interview and collecting 

samples of soils and cassava plants. The first stage involved selection of sub-county in Machakos 

County where Kathiani sub-county was purposively selected. The second stage involved 

selection of Mitaboni ward which also purposive. The third stage involved random selection of 

households. The number of households selected was determined using the equation shown 

below: 

   

Where:  

CI was Confidence interval, expressed as decimal (0.04). Z-value of 1.96 for a 95% confidence 

interval, found in the cumulative normal probability table. The value of p was the proportion of 

population of interest to be observed and who grew cassava. This value was taken as 0.5 as a 

maximization rule. When p = 0.5, the sample size n was maximized, N was the population of 

farmers in Mitaboni ward and n was the sample size.  

The sampling procedure for the population of producers of cassava was summarized in Table 1  

Table 1. Summary of sampling design for population of producers of cassava 

Stage List used Sampling method Sample size 

First-stage Sub-counties Purposive 1 

Second-stage Wards Purposive 1 

Third-stage Households Random  230 

 

Among the 230 households randomly selected, soil samples were collected from 10 

representative farms within Mitaboni Ward. In each household, soil samples were taken 

randomly on 10 points where cassava was grown. The samples were mixed in a bucket to form a 

composite sample. The composite sample from each household was put in a labelled paper bag 

and placed in a cool box. The weight of each composite sample was about 500 grams.  
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For the collection of cassava plant samples, 10 households with presence of cassava diseases 

were identified. The types of cassava varieties grown by each farmer were identified through the 

use of local names shown in Table 2. Regardless of the types of cassava varieties grown by each 

farmer, 18 cassava plant leaf samples were taken from each farm.  The leaf samples from each 

farm were secured in book folders and labelled; indicating farmer name, local name, symptoms 

of type of plant disease and village in the ward.  

Table 2. Details of cassava plant sampling 

 

2.3 METHODS OF DATA COLLECTION 

A cross-sectional survey method was used to solicit data from households. This method 

facilitated data collection on a cross section of farmers at essentially one point in time. This 

meant that, the data were collected in as short a time as was feasible.  Interview method was used 

to obtain data from household heads. Prior to the interview a questionnaire was developed. Field 
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research assistants were trained on the use of questionnaire. Pretesting of the questionnaire was 

done to ensure the quality of data. During the survey there was data quality supervision.  

2.3.1 Soil and Plant data 

In each household, soil samples were taken randomly on 10 points where cassava was grown. 

The samples were mixed in a bucket to form a composite sample. The composite sample from 

each household was put in a labelled paper bag and placed in a cool box. The weight of each 

composite sample was about 500 grams. For the collection of cassava plant samples, 10 

households with presence of cassava diseases were identified. The types of cassava varieties 

grown by each farmer were identified and recorded through the use of local names shown in  

2.4 METHODS OF DATA ANALYSIS 

2.4.1 Household Data 

The statistical methods for the analysis of household data were descriptive and multiple 

regression models. The statistical softwares used were IBM SPSS version 21 and Stata version 

14. 

2.4.2 Regression Models 

Multiple linear regression model was used in the analysis of factors affecting smallholder 

farmers’ cassava yield. Logistics regression model was used in the analysis of the factors which 

influenced farmers decisions to process and market fresh cassava.  

2.4.3 Soil and Plant data 

For the case of soil data, the samples were taken to Kenya Plant Health Services (KEPHIS) for 

the analysis. Soil samples were analyzed for the physical and chemical characteristics. Plant 

analysis were based on cassava leaf samples which were taken to KEPHIS. Molecular analysis 

were done for the Cassava Mosaic Disease (CMD) and Cassava Brown Streak Virus (CBSV). A 

total 18 of samples was collected for laboratory disease determination by polymerase chain 

reaction (PCR) procedure after DNA extraction.  

3 RESULTS AND DISCUSSION 
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3.1 CHARACTERISTICS OF SMALLHOLDER FARMERS’ CASSAVA 

PRODUCTION SYSTEMS 

3.1.1 Characteristics of respondents and households’ heads 

Results shown in Table 3, indicated that, the percentage of female respondents was 65% while 

that of male respondents was 35%. Out of the sample of 230 households, 57% of the respondents 

were the household heads while 43% were the spouses. Although 149 (65%) out of 230 total 

respondents to this survey were women, only 51 (22%) of the households’ heads were reported to 

be headed by them. The percentage of households headed by men was 77.8%. According to 

Table 3, decisions on land allocation to cassava production were undertaken by household heads 

(72%), spouse (21%), household head and spouse (6%), whereas only in 1% of farms all 

household members decide jointly. 

Table 3. Characteristics of respondents and households’ heads 

Respondent gender Frequency Percent (%) of farmers 

Female respondents 149 65 

Male respondents 81 35 

Total 230 100 

   

Respondent is head 131 57 

Respondent is spouse 99 43 

Total 230 100 

   

Gender of household head Frequency Percent (%) of farmers 

Female  51 22.2 

Male 179 77.8 

Total 230 100.0 
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Decision on land allocation 

to cassava production 

Frequency Percent (%) of farmers 

Household head 165 72 

Spouse 49 21 

Householdhead_spouse 13 6 

All household members 3 1 

Total 230 100 

 

3.1.2 Education levels of household heads 

Results shown in Table 4 indicated that, predominantly the household heads had primary (53.9%) 

or secondary (31.3%) level of formal education. The percentage of household heads with no 

formal education was low (6.9%) compared to the percentages of households heads with primary 

(53.9% and secondary (31.3%) education levels. Among the education levels investigated, the 

percentage of farmers with university level was the lowest (0.9%). 

Table 4. Levels of education of household heads 

Education level of household head  Frequency Percent (%) of farmers 

No formal education 16 6.9 

Primary 124 53.9 

Secondary 72 31.3 

Tertiary 16 7.0 

University 2 0.9 

Total 230 100 

 

Table 5 indicated levels of education of male and female household heads. According to the 

results, women household heads were less educated than men household heads in primary (men 
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42.2%, women 12.1%), secondary (men 25.7%, women 5.6%), tertiary (men 6.1%, women 

0.9%) and University (men 0.9%, women 0%). 

Table 5. Levels of education of household heads by gender 

Education level of 

household head  

Male Female Total 

Frequency 

Percent 

(%) Frequency 

Percent 

(%) Frequency 

Percent 

(%) 

No formal education 7 3.0 8 3.5 15 6.5 

Primary 97 42.2 28 12.1 125 54.3 

Secondary 59 25.7 13 5.6 72 31.3 

Tertiary 14 6.1 2 0.9 16 7.0 

University 2 0.9 0 0 2 0.9 

Total 179 77.9 51 22.1 230 100 

 

According to Ojiako et al. (2018), farmers with higher education levels were associated with 

more adoption of improved cassava farming practices, resulting to efficiency in smallholder 

farming. Further research indicated that, women with higher levels of education were associated 

with decisions to engage in cassava cultivation (Ao et al., 2019).  

3.1.3 Age of the household heads 

Table 6 indicated that, the average age of all household heads was 57 years. The minimum age of 

farmers included in the study was 30 years while the maximum was 98 years. According to the 

results, the mean age of women headed household heads was higher than the mean age of men 

headed household heads. The mean age of women headed household heads was 65 years old, 

whereas the male headed household heads had the mean of 54 years.  
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Table 6. Mean age of household heads in years (N=230) 

Descriptive Statistics Years 

Overall minimum 30 

Overall maximum 98 

Overall mean 57 

Overall Std. Deviation 13 

Mean male household headed 54.4 

Mean female household headed 65 

 

3.1.4 Size of the households 

Results of household size analysis shown in Table 7 indicated that, female adults in the surveyed 

households were more than male adults. Out of 230 households surveyed, the percentage of 

female adults was 40% whereas the percentage of male adults was 38.5%. The percentage of 

children was 20.6% compared to the percentage of total adults of 78.5%. On average, each 

household surveyed had 5.79 people. Considering the relatively small area of the typical 

household (2.2 acres in total), the results suggested a family structure of substantial population 

density relying on each farm. 

Table 7. Mean household size (N=230) 

 Female adults Male adults Total adults Children Disable total 

Frequency 533 512 1045 274 12 1331 

Percent (%)  40.0 38.5 78.5 20.6 0.9 100.0 

Av people 

per 

household  

2.32 2.23 4.54 1.19 - 5.79 
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3.1.5 Main occupation of the household heads 

Table 8 indicated that, the main occupation of household head was farming (77%), followed by 

non-farm casual job and business, 8.7% and 7.4%, respectively while the category of those 

formally employed was 5.2%. It was worth to note that although female household heads were 

less involved in formal or casual jobs, they had a higher percentage involved with business 

(11.8%). 

Table 8. Main occupation of household head 

 Male Female Both male & female 

Main occupation of 

household head Frequency Percent  Frequency 

Percent  Frequency Percent 

Farming 135 75.4 42 82.4 177 77.0 

Non-farm casual job 18 10.1 2 3.9 20 8.7 

Business 11 6.1 6 11.8 17 7.4 

Formally employed 11 6.1 1 2.0 12 5.2 

Farm worker 2 1.1 - - 2 0.9 

Other  2 1.1 - - 2 0.9 

Total 179 100.0 51 100 230 100 

 

For the male household heads, farming was the main occupation (75.4%). Out of the own farm 

occupation, the male household heads were engaged in non-farm casual job (10.1%, business 

(6.1%), formally employed (6.1%) and farm worker (1.1%). The percentage of other occupation 

by the male household head was 1.1%. According to the results, the main occupation by the 

female household heads was farming (82.4%). The results indicated that, female household heads 

were more occupied by farming than men household heads. Few female household heads were in 

non-farm casual job (3.9%). Business occupation was more important to female household heads 

than male household heads. The percentage of female household heads in business occupation 
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was 11.8. Formal employment for the female household heads was limited (2%). There were no 

female household heads as farm workers and in other types of occupation.   

Past research has shown that, when farming is the main occupation for the household head, there 

is a likelihood for the total household to rely more on the farm for food and income, leading to 

the higher production due to the increased skills (Ogisi et al., 2013). With increased skills as 

human capital, there is a likelihood of increased productivity. 

3.1.6 Smallholder Farmers’ landholdings and cassava cropping systems 

According to the results shown in Table 9, in all the households interviewed, the average size of 

land was 2.2 acres. Results showing the distribution of farmers among the scales of sizes of land 

owned indicated that, many farmers (36.5%) had less than one acre with an average area of 0.687 

acres. The percentage of farmers with land size scale of +1 area ≤ 2 was 30.5 with an average 

area of 1.635 acres. In the scale of +2 area ≤ 4, the percentage of farmers was 22.6 with an 

average area of 2.934 acres. For the farmers with large land sizes of more than four acres, the 

percentage was 10.4 having average area of 7.704 acres. 

Table 9. Land resources and cassava area 

 Class of land size (acres) 

 ≤ 1 +1 area ≤ 2 +2 area ≤ 4  > 4 acres Total 

Number of household heads 84 70 52 24 230 

Percent (%) 36.5 30.5 22.6 10.4 100.0 

Average area 0.687 1.635 2.934 7.704 2.216 

 Cassava cropping systems and area 

Cropping system Number household heads Percent of farmers Acres Plots 

Intercrop 203 88.3 0.295 1.73 

Monocrop 27 11.7 0.335 1.30 

Total 230 100.0 0.300 1.68 
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Analysis of cassava cropping systems indicated that, household heads mainly intercropped 

cassava with other crops (88.3%). The percentage of farmers having cassava cropping system as 

monocrop was 11.7. The average area under both cassava cropping systems (under cassava 

cultivation) was 0.30 acres split in more than one plot (1.68 plots per household head). 

Household heads where monocrop was the cropping system showed a slightly higher area of 

cassava (0.335 acre) compared to intercrop (0.295). The monocrop area was split to more than 

1.30 plots while the intercrop area was split to more than 1.73 plots.  

3.1.7 Farmers’ institutional arrangements 

Out of 230 households interviewed, 13% (N=30) were members of agricultural related organized 

group(s) while 87% (N=200) were non-members. According to Table 10, smallholder farmers 

organized agricultural related groups mainly for the purposes of production of other crops than 

cassava (30.0%). However, there were many farmers who organized their groups for the purpose 

of cassava production (20.0%).  Other farmers showed interest in livestock and therefore formed 

livestock production groups (16.7%). The percentage of farmers who formed groups for the 

purpose of marketing was 10.0%. Results showed that, few farmers formed the groups for the 

purposes of processing (3.3%) and financial (3.3%).  

Table 10. Organization of farmers’ membership in the agricultural related groups 

Main purpose/activity of the group Frequency Percent (%) of farmers 

Cassava production 6 20.0 

Financial 1 3.3 

Livestock production 5 16.7 

Marketing 3 10.0 

Processing 1 3.3 

Production of other crops 9 30.0 

Others 5 16.7 

Total membership 30 100 

Who is the member of the group Frequency Percent (%) of farmers 
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Household head 17 56.7 

Spouse 12 40.0 

Both 1 3.3 

Total 30 100 

Who initiated this group Frequency Percent (%) of farmers 

Agricultural extension 1 3.3 

Farmers 21 70.0 

KARI/ KALRO 1 3.3 

NGO 1 3.3 

Others 2 6.7 

Projects 2 6.7 

Savings societies 2 6.7 

Total 30 100 

 

Results shown in Table 11, indicated the group sizes, period of membership and frequency of 

group meetings per year. The minimum number of members in the group was eight while the 

maximum was 1000. The mean group size was 89.13 with standard deviation of 179.72.  

Table 11. Farmers’ participation in agricultural related groups 

 N Minimum Maximum Mean Std. Deviation 

Number of members of the group 30 8.0 1000.0 89.1 179.7 

Period of membership (years) 30 2.0 30.0 8.9 7.8 

Frequency of group meetings per 

year (number) 

30 2.0 52.0 17.7 13.7 
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According to the results, the membership of farmers in the groups showed minimum and 

maximum years of 2 and 30, respectively. The mean period of membership in years was 8.9with 

a standard deviation of 7.8.  A wide range was found in the frequency of group meetings per year 

(number). In a year, the lowest number of group meetings was two while the maximum was 52. 

The mean number of group meetings was 17.7. The standard deviation from the mean was 13.7. 

3.2 CASSAVA FARMING SYSTEMS 

3.2.1 Characteristics of cassava monocropping system 

Results shown in Table 12 indicated that, in the surveyed households where cassava was grown 

as monocrop, the percentage of male headed households was 74% while the female headed 

househols was 26%. The average age of male and female household heads was 58.63 years. The 

average years of experience in growing cassava was 16.81. According to the results, the average 

cassava production and disposal channels in monocropping system. According to the results, the 

average land allocated to cassava production during October season 2018 or before was 0.335 

acres. The average population of cassava plants (plants density) per acre was 475.96 kgs. 

Average yield of cassava when adjusted for 230 households was 3.765 kgs per acre. According to 

the results, the production of fresh cassava was 1.242 kgs per household.  

Table 12. Average cassava production and disposal channels in monocropping system 

Land 

allocated 

to 

cassava 

in acres 

(October 

2018 or 

before) 

Cassava 

plants 

density 

(plants/acre) 

Yield 

(adjusted 

for 230 

household

s)        

(kg/acre) 

Production 

fresh cassava 

(kg/household) 

Amount 

of fresh 

cassava 

harveste

d from 

planted 

areas 

(kgs) 

Amount 

consum

ed at 

home 

(kg) 

Amount 

donated 

(kg) 

Losses 

(kg) 

Amount 

sold 

(market

ed 

surplus) 

(kg) 

0.335 

475.96 

3.765         1.242 

1338 

(100%) 

309 

(22.7%) 

245 

(18.0%) 

74 

(5.5%) 

734 

(53.9) 
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As shown by Table 12, the average production of fresh cassava was 1338 kgs per acre. This 

production was low compared to the research production per acre. The fresh cassava produced 

was disposed through various channels. According to the results, the amount of fresh cassava was 

distributed into consumption at home (309 kgs), donated (245 kgs), amount lost (74 kgs) and 

amount sold or marketed surplus (734 kgs). The percentages of the amounts disposed through 

various channels to the total fresh cassava produced were; consumption at home (22.7%), given 

out (18.0%), lost (5.5%) and marketed surplus (53.9%). 

3.2.2 Characteristics of cassava intercropping systems 

In the farms where intercropping systems were practised, the percentage of households headed by 

men was 78% (N=159). The percentage of households headed by females was 22% (N=44).  

Average age of both male headed and female headed households was 56.50 years. The 

experiences of the households’ heads in growing cassava based on the average number of years 

was 17.39. Results shown in Table 13, indicated that, where cassava was intercropped with other 

crops, the average land allocated to the production in the year 2018 or before was 0.295 acres. 

The adjusted cassava yield for 230 household included in the survey was 3.880 kgs per acre. The 

yield adjustment was done to cover the different areas allocated to cassava production per 

household. In the intercropping systems, the average cassava plants (population) was  596.82 per 

acre. The average fresh production of cassava was 1.132 kgs per household.  

Table 13. Average cassava production and disposal channels in intercropping systems 

Land 

allocated to 

cassava in 

acres 

(October 

2018 or 

before) 

Yield 

(adjusted 

for 230 

househol

ds)       

kg/acre 

Cassav

a plants 

density 

(plants/

acre) 

Fresh 

cassava 

production  

kg/househo

ld 

Amount 

of 

cassava 

harveste

d from 

planted 

areas 

(kg) 

Amount 

consum

ed at 

home 

(kg) 

Amount 

given 

out (kg) 

Amount 

lost 

|(kg) 

Amount 

sold 

(markete

d 

surplus) 

(kg) 

0.295 3.880 

596.82 

1.132  

1148 

(100%) 

233 

(20.2%) 

92 

(8.0%) 

62 

(5.3%) 

767 

(66.5%) 
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According to the results , the average amount of cassava harvested from planted areas was 1148 

kgs. The average amount of fresh cassava harvested was used in the household consumption (233 

kgs), given out (92 kgs), wastage as lost (62 kgs) and marketed surplus (767 kgs). The 

percentages in each use were; home consumption (20.2%), given out (8.0%), lost (5.3%) and 

marketed surplus (66.5%).  

Results shown in Table 14 indicated three categories of intercropping systems with 56 crop 

combinations. There was a category led by Avocado & bananas or Bananas & avocado. There 

was another system led by Avocado or bananas. There was also coffee dominated system. 

According to the results, there were 13 crop combinations in the category led by Avocado & 

bananas or Bananas & avocado. In the Avocado or bananas led systems there were 30 crop 

combinations. The coffee led systems had 13 crop combinations. The crop combinations included 

annual and perennial crops intercropped with cassava. From the 203 households found practising 

cassava intercropping systems, 58 households had intercropped with at least one perennial 

vegetal species (29%).   Avocado and bananas were reported in 44 of these perennials, being the 

predominant in the intercropping systems. Coffee appeared in 12 of the intercropping systems. 

Table 14. Types of intercropping systems combining annual and perennial crops intercropped with 

cassava 

(1) Avocado+Bananas or 

bananas+avocadosystems 

(2) Avocado or bananas 

systems 

(3) Coffee systems 

Avocado Bananas Maize Avocado Maize Beans Maize Cowpeas 

Coffee 

Avocado Bananas Beans Maize Pigeon pea 

Coffee 

Avocado Maize Pigeon pea Beans Maize Pigeon 

pea Coffee 

Avocado Bananas Beans Maize Avocado Tomatoes  Beans Maize Coffee 

Bananas Avocado Maize Beans Bananas Beans Maize Coffee Avocado 

Avocado Bananas Beans Maize Pigeon pea Bananas Beans Maize Pigeon 

pea 

Coffee Bananas 

Pumpkin Pigeon pea 
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Avocado Bananas Beans Pigeon pea Bananas Coffee Beans Bananas 

Avocado Pigeon pea 

Avocado Bananas Beans Maize Mangoes Bananas Beans Maize Coffee Bananas 

Avocado 

Beans Avocado Bananas Maize Bananas Maize Coffee Mangoes Maize 

Avocado Bananas Pigeon pea Sweet 

potatoes 

Bananas Beans Maize Maize Coffee 

Bananas Avocado Bananas Mangoes Coffee Beans Maize 

Beans Pigeon pea Maize Bananas Avocado Bananas Pigeon pea Maize Coffee Maize 

Beans Pigeon pea Maize Avocado Bananas Bananas Maize Beans Maize Coffee 

Beans Avocado Bananas Maize Bananas Beans Pigeon pea Maize Pigeon pea 

Coffee 

  Bananas Coffee Maize Pigeon 

pea 

  

  Beans Mangoes Maize 

Avocado 

  

  Beans Avocado Maize Pigeon 

pea 

  

  Beans Maize Avocado   

  Beans Maize Avocado   

  Beans Maize Avocado   

  Beans Avocado Maize   

  Beans Maize Bananas   

  Beans Maize Cowpeas 

Bananas 

  

  Beans Bananas Maize   
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  Maize Bananas   

  Maize Pigeon pea Avocado   

  Maize Bananas Beans Pigeon 

pea 

  

  Maize Beans Bananas   

  Mangoes Cowpeas Bananas    

  Maize Beans Mangoes 

Bananas 

  

  Maize Bananas   

 

Results shown in Table 15 indicated that, from the survey, 203 households where cassava was 

cultivated intercropped, 143 households were found intercropping with annual crops (71%).   

Pulses (beans, cowpeas and pigeon peas) were the main intercrops in 84 households. Maize 

intercropping with cassava was observed in 59 households surveyed. According to the results, 

pulses intercrops had 25 combinations. The maize dominating intercropping systems had also 25 

combinations. 

Table 15. Types of intercropping systems combining annual crops intercropped with cassava 

(1) Beans, cowpeas and pigeon pea (N=84) (2) Maize (N=59) 

Pigeon pea Maize 

Beans Maize Beans Sweet potatoes 

Beans Pigeon pea Maize Maize Pigeon pea Beans 

Beans Maize Pigeon pea Maize Beans 

Beans Cowpeas Maize Beans Pigeon pea Tomatoes 

Pigeon pea Maize Beans Maize Beans Pigeon pea 

Sweet potatoes Pigeon pea Beans Maize Beans Sweet potatoes 
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Pigeon pea Beans Maize Beans 

Beans Maize Maize Beans Pigeon pea 

Cowpeas Maize Pigeon pea 

Pigeon pea Beans Maize Maize Beans Pigeon pea 

Beans Maize Tomatoes Maize Pigeon pea Beans 

Beans Maize Pigeon pea Groundnuts Maize Beans Cowpeas 

Pigeon pea Maize Beans Maize Beans Pumpkin Bulrush millet 

Beans Maize French beans Maize Beans Pumpkin 

Beans Pigeon pea Maize Maize Beans Tomatoes 

Beans Cowpeas Maize Maize Beans Pigeon pea 

Beans Pigeon pea Maize Maize Cowpeas Beans 

Pigeon pea Beans Maize Maize Cowpeas Pumpkin 

Cowpeas Maize Beans Maize Beans 

Beans Cowpeas Pigeon pea Maize Maize Cowpeas Beans 

Beans Maize Tomatoes Maize Beans Pigeon pea 

Beans Maize Cabbages Maize Pigeon pea Beans 

Cowpeas Maize Maize Pigeon pea 

Beans Maize Cowpeas Maize Beans Cowpeas 

 

Table 16 indicated the main households’ food crops intercropped with cassava in the study area. 

According to the results, all the intercrops were allocated mean land sizes of less than one acre. 

However, results showed that, the combination of cassava and beans was allocated the largest 

land size (0.9594 acres) during rainfall seasons of October 2018 or before.  
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Table 16. Land allocated to cassava monocrop and main intercrop and productivity by  cropping 

systems 

Cassava cropping systems Mean land allocated to cassava in 

acres (October 2018 or before) 

Mean yield (kgs) of 

cassava per household   

Cassava monocrop 0.3352a* 1338.1481a* 

Cassava, beans 0.9594b 2391.2500a 

Cassava, beans, cowpeas 0.1875ac 625.0000a 

Cassava, beans, cowpeas, maize 0.3950ac 2339.4667a 

Cassava, beans, maize 0.2973ac 898.4138ab 

Cassava, beans, maize, pigeonpeas 0.3049ac 999.0955ab 

Cassava, beans, pigeonpeas 0.1917ac 575.0000a 

Cassava, cowpeas 0.1347ac 486.6667a 

Cassava, cowpeas, maize 0.2333ac 1696.6667a 

Cassava, maize 0.2172ac 813.7931ab 

Cassava, maize, pigeonpeas 0.1892ac 551.6667ab 

Cassava, pigeonpeas 0.2406ac 1027.5000a 

*Means followed by a common letter are not significantly different by the Bonferroni test at the 

5% significance level. 

Where cassava was grown in a monocrop system, the mean size of land allocated to the 

production was 0.3352 acres. The other intercropping systems competing with cassava 

monocropping in terms of land allocation (acres) were cassava, beans, cowpeas (0.1875), 

cassava, beans, cowpeas, maize (0.3950), cassava, beans, maize (0.2973), cassava, beans, maize, 

pigeonpeas (0.3049), cassava, beans, pigeonpeas (0.1917), cassava, cowpeas (0.1347), cassava, 

cowpeas, maize (0.2333), cassava, maize (0.2172), cassava, maize, pigeonpeas (0.1892) and 

cassava, pigeonpeas (0.2406). Among the land sizes allocated to the production of cassava 
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intercrops, there was significant means difference between cassava monocrop and cassava-beans 

(p = 0.000).The difference of the mean of land sizes allocated to the cassava-beans cropping and 

cassava-beans-cowpeas was significant at p = 0.088. All the differences in the means of the sizes 

of land allocated to the cassava intercrops were not significantly different from the means of land 

sizes under cassava-beans-cowpeas. 

According to the results, mean yield (kgs) of cassava per household was based on the sizes of 

land allocated to the cropping systems. The increase in cassava production was observed to be 

related to the expansion in the areas under the cropping systems.  For instance, the highest 

cassava yield per household was 2391.2500 kgs, harvested from the highest mean sizes of land 

(0.9594 acres) allocated to cassava-beans intercrops.  The yield of 2339.4667 kgs of cassava was 

harvested from the mean land sizes of 0.3950 acres under cassava-beans- cowpeas-maize 

cropping system. In the cassava monocropping, the yield was 1338.1481 kgs harvested from the 

mean of land sizes of 0.3352 acres. The yields in kilograms per household of the other cropping 

systems were cassava-beans-cowpeas (625.0000), cassava-beans-maize (898.4138), cassava-

beans-maize-pigeonpeas (999.0955), cassava-beans-pigeonpeas (575.0000), cassava-cowpeas 

(486.6667), cassava-cowpeas-maize (1696.6667), Cassava-maize (813.7931), cassava-maize-

pigeonpeas (551.6667), and cassava, pigeonpeas (1027.5000). Comparing the mean of cassava 

yield in the monocropping system with the means of the yields in the intercropping systems, 

results showed no significance in the differences. Significant differences were observed between 

the means in the intercropping systems of cassava-beans-cowpeas-maize (2339.4667) and 

cassava-beans-maize (898.4138) at p = 0.022. According to the results, the difference between 

the means 2339.4667 and 999.0955 for the intercropping systems cassava-beans-cowpeas-maize 

and cassava-beans- maize-pigeonpeas, respectively was significant at p = 0.044.  Another 

significant difference resulted from the means of cassava yields in cassava-beans-cowpeas-maize 

(2339.4667) and cassava-maize (813.7931) at p = 0.026. Where some households were growing 

cassava in cassava-beans-cowpeas-maize system and others in cassava-maize-pigeonpeas system, 

the means of cassava yields were significantly different at p = 0.020.  

3.2.3 Characteristics of cassava varieties and production among smallholder farmers 

Table 16 indicated types of cassava varieties and their characteristics, grown by the smallholder 

farmers. According to the results, the variety with the largest area under cultivation was Kyeu 
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(41.0 acres). The pecentage of this area under Kyeu variety was 61%. Moreover, Kyeu variety 

showed the largest total production (180.915 kgs) per acre. However, the average production for 

this variety  was 4.271 kgs per acre. This variety had the highest number of households’ plots 

(132) with percentage of 57%. The other varieties and their respective areas under cultivation in 

acres were Kisimba (6.8), Kikamba (5.6), improved/ Kalro/Kari/Katumani (3.1), Kiouu (4.5), 

Kitwa (1.7), Kiseliseli (1.6), local variety (1.6), others (1.4). According to the results, the varietal 

average production in kilograms per acre was Kyeu (4.271) Kisimba (2.058), Kikamba (3.284), 

improved/ Kalro/Kari/Katumani (6.230), Kiouu (6.684), Kitwa (5.454), Kiseliseli (1.917), local 

variety (2.205) and others (3.783). The average maturity period for each variety in months was 

Kyeu (12) Kisimba (12), Kikamba (11), improved/ Kalro/Kari/Katumani (12), Kiouu (23), Kitwa 

(12), Kiseliseli (12), local variety (13) and others (12). 

Table 17. Characteristics of cassava varieties grown by smallholder farmers 

Variety 

name(s) 

Total 

area 

(acres/ 

variety) 

Area 

(%) 

Total 

varietal 

production 

(kg) 

 Production 

(%) 

Average 

production 

per variety 

(kg/acre) 

Average 

maturity 

(months

) 

Households’ 

plots 

 Plots 

(%) 

Kyeu 41.0 61 180.915  68 4.271  12 132 57 

Kisimba 6.8 10 14.060  5 2.058  12 22 9 

Kikamba 5.6 8 17.870  7 3.284  11 22 9 

Improved/ 

Kalro/Kari/

Katumani 3.1 5 20.110  8 6.230  12 10 4 

Kiouu 4.5 7 14.48  5 6.684  23 21 9 

Kitwa 1.7 2   8.500  3 5.454  12 8 3 

Kiseliseli 1.6 2 2.500  1 1.917  12 4 2 

Local 

variety 1.6 2 2.845  1 2.205  13 8 3 
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Others* 1.4  2 4.900  2 3.783  12  6  3 

Total 67.1 100 266.180  100 3.885  12             233  100 

 Obs.: *other varieties - Kiganda (Uganda), Kikanda, Kikatwa, Kikuyu, Kindolo and  Matu 

3.2.4 Households’ sources of cassava planting materials 

Figure 1 showed that, farmers acquired cassava planting materials from different sources. The 

highest percentage of farmers sourced cassava planting materials from their own farms (73%). 

Other individual farmers provided cassava planting materials to cassava producers in the cassava 

production systems (20%). For the improved cassava planting materials, some farmers acquired 

them from KARI/KALRO (3%). Other sources of cassava planting materials were market centres 

(2%) and farmer groups (2%).  

 

Figure 3. Main sources of cassava planting materials 

3.2.5 Land preparation for planting cassava 

In regard to the land preparation for planting cassava, there were three main sources of power.  

According to Figure 2, the highest percentage of farmers prepared land using manual labour 

(64%). Drought animal power was used by approximately 35% of farmers. Use of tractors during 

land preparation for planting cassava was minimal (0.43%).  
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Figure 4. Main methods of land preparation for planting cassava 

3.2.6 Types of beds used during planting of cassava by farmers 

The main types of beds for planting cassava were flat land, ridges and mounds (Figure 3). Results 

showed that, flat land was used by many farmers (63%).  Planting cassava on ridges was being 

done by 25% of farmers.  The percentage of farmers who were mounting soils and planting 

cassava was 12%. Therefore, flat land bed preparation for planting cassava was commonly used 

in the study area. 

   

Figure 5. Types of cassava planting beds 



 29 

3.2.7 Households’ sources of labour for planting cassava 

According to Figure 4, there were three sources of labour for planting cassava. The sources were 

family members, hired labour families and a combination of the family and hired. The hired 

labour was categorized into casual and monthly.  Results showed that, family labour dominated 

other sources where 79% of farmers used this source. Casual hired labour was used by about 

19% of the farmers.  There were also some farmers who were planting cassava using monthly 

hired labour (2%). Combining sources of labour during planting of cassava was minimal (1%).   

Based on the results therefore, family members provided labour for planting of cassava. 

 

Figure 6. Households’ sources of labour for planting cassava 

3.2.8 Gender involvement in cassava planting 

Since farmers used manual labour in planting cassava, this investigation established that, the 

main labour was provided by both adult male and female (34%) showed in Figure 5.  According 

to the results, the percentage of households where cassava was planted by adult females was 

32%.  Use of adult males in planting cassava was found in about 29% of farmers. According to 

the results, children were rarely used in planting cassava (0.43%).     
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Figure 7. Gender involvement in cassava planting 

3.2.9 Households’ sources of labour for cassava weeding 

During weeding of cassava, farmers used two types of labour sources. The sources were family 

and hired. Use of family labour dominated in cassava weeding. Results showed in Figure 6, 

indicated that, the percentage of farmers using family labour during cassava weeding was 74%. 

Hired labour during cassava weeding was used by about 26% of the farmers. Therefore, the 

control of weeds in cassava farms was done manually and families mainly provided labour.  

 

Figure 8. Farmers’ types of sources of labour for weeding cassava 
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3.2.10 Types of cassava weeding and gender involvement 

Since cassava was mainly weeded using family and hired labour, the levels of gender 

involvement was shown in Figure 7. Results showed that, weeding of cassava was mainly done 

by both males and females (43%). However, the percentage of households where cassava was 

weeded by males was slightly more than the percentage of households using females. The 

percentages were 26% and 25% for male and female weeded cassava farms, respectively.     

 

Figure 9. Gender involvement in cassava weeding 

3.2.11 Types of fertilizer applied by smallholder farmers   

Results shown in Figure 8 indicated that, there were three types of farmers based on fertilizer in 

cassava production. The types of farmers were those with non-application and with use of 

organic (manure) and inorganic fertilizer. According to the results, the percentage of non-

application farmers was 33%. Where organic (manure) was applied, the percentage of farmers 

was 62%. Use of inorganic fertilizer in cassava production was minimal as indicated by low 

percentage of farmers (5%).  
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Figure 10. Types of fertilizer applied in cassava production by farmers 

3.2.12 When did farmers apply manure in cassava production 

Since the type of organic fertilizer was manure, it was applied by many farmers during land 

preparation.  Results shown in Figure 9 indicated that, the percentage of farmers who applied 

manure during land preparation was 92%. During cassava planting, the percentage of farmers 

with manure application was 8%. Top-dressing in cassava production was rare among farmers 

(1%).  

 

Figure 11. Farmers’ application of manure in cassava production by operation 
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3.2.13 Comparisons of fresh cassava production among the households’ based on types of 

fertilizers 

Results shown in Table 17 indicated the types of fertilizers used by the smallholder farmers. 

According to the results, there were farmers found not using neither organic nor inorganic 

fertilizers. The mean yield of cassava without the use of organic or inorganic fertilizers was 988 

kilograms per household. With the use of organic fertilizer, the mean of smallholder cassava 

production was 1154 kilograms. Farmers with the use of inorganic fertilizer had the highest 

production mean of cassava (2987 kilograms). According to the results, there was no significant 

difference in the production means of farmers without use of organic and with use of organic 

fertilizer.  Farmers found using inorganic fertilizer significantly differed in the production mean 

from farmers without using inorganic and also with the use of organic fertilizer.  

Table 18. Results of comparison of levels of cassava yield per acre among smallholders based 

on the types of fertilizer used 

Type of fertilizer Mean cassava yield (kgs) per acre 

None 988 a1 

Organic 1154a 

Inorganic 2987b 

1The means followed by the same lowercase letter in the column did not significantly differ by 

the Bonferroni test at the 5% significance level. 

3.2.14 Environmental constraints in cassava production 

Figure 10 indicated the percentages of farmers with experiences of pests, diseases or both in their 

farms.  Results revealed that, there were cassava pests in about 53% of the farms. In regard to the 

presence of diseases, results showed that about 58% of the farms had cassava diseases. The 

results also show that there were farms with both pests and diseases (43%), lack of pests and 

diseases (32%), lack of pests but with diseases (15%) and with pests but lack of diseases (10%).  



 34 

Figure 12. Farmers’ response on the presence of pests and diseases  

3.2.15 Frequencies of harvesting fresh cassava roots among smallholder farmers 

Results shown in Figure 11 indicated the frequencies in harvesting fresh cassava roots.  

According to the results, some farmers harvested mature cassava once, or in pieces or combined 

once and pieces. Mainly, more farmers harvested cassava in piecemeal (94%). The percentages 

of farmers who harvested fresh cassava in pieces and combination of once and pieces were 4% 

and 1%, respectively. Harvesting cassava in pieces involved household’s removal of few fresh 

roots for consumption or sales at different times after maturity. The cassava harvested in pieces 

was planted at the same time.  
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Figure 13. Farmers’ number of times in harvesting fresh cassava roots 

3.2.16 Sources of labour for harvesting fresh cassava roots among smallholder farmers 

According to Figure 12, households sourced labour for harvesting cassava from families, casuals, 

monthly hiring and combinations. Use of family labour dominated with the highest percentage 

(75%). Casual labour was also useful to farmers in cassava harvesting (16%). Monthly hiring was 

relied by few farmers (3%). The percentage of households which depended on using the 

combinations of labour sources was 6%. 

 

Figure 14. Farmers’ types of sources of labour for harvesting fresh cassava roots 
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3.2.17 Gender involvement in harvesting of fresh cassava roots 

Results shown in Figure 13, indicated that cassava was mainly harvested by adult females (41%). 

According to the results, adult males were used by about 33% of the households interviewed.  A 

combination of adult males and females was used by approximately 24% of the households. 

According to the results, children in the households were rarely used in cassava harvesting. 

However, the results indicated some households with low percentage of using all members in the 

family (1%).  

 

Figure 15. Gender in cassava harvesting 

3.2.18 Farmers’ methods of preserving cassava stems after harvesting to retain viability 

Table 17 indicated that, farmers were preserving cassava after harvesting the roots for use as 

planting in the following season. According to the results, the majority of farmers were burying 

under soil (44%). Other methods and the percentages of farmers found using them were placing 

upright under trees (41%), unharvesting cassava plants (8%), pre-germination chambers (5%) 

and under trenches (2%).  
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Table 19. Farmers’ main methods of preserving cassava stems 

Methods of preserving cassava roots Percent (%) of farmers 

Buried under soil 44 

Upright under a tree 41 

Unharvested cassava plants 8 

Pre-germination chambers 5 

Trench 2 

Total 100 

 

3.2.19 Farmers’ preserved cassava cuttings and the mean production  

Results shown in Table 18 indicated the use of farmers’ preserved cassava cuttings in various 

methods in cassava production. According to the results, farmers who preserved cassava planting 

materials using burying under the soil method had the highest mean production (1482 kgs per 

household). The lowest mean cassava production was found in farms where farmers used 

planting materials preserved using Trenches (445 kgs per household). When farmers used  

planting materials preserved using pre-germination chambers, kept upright under a tree and 

unharvested cassava plants methods, their mean production were 1272, 954 and 509 kgs, 

respectively. 
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Table 20. Mean cassava production from farmers’ preserved planting materials using 

different methods 

Preserved cassava cuttings   Mean cassava production (kgs per household) 

Buried under soil 1482a1 

Pre-germination chambers 1272ab 

Keeping upright under a tree 954ab 

Unharvested cassava plants 509b 

Trenches 445b 

1The means followed by the same lowercase letter in the column did not significantly differ by 

the LSD test at the 5% significance level. 

As farmers used preserved planting materials in the production of cassava, significant mean 

differences in the production were found in the farms where the cuttings were stored using buried 

under the soil, unharvested cassava plants and trenches methods. According to the results, when 

farmers preserved cassava planting materials using the methods of burying under the soil, pre-

germination chambers and keeping upright under a tree, there was no significant mean difference 

in production. Similar results were found in farms where the planting materials were preserved 

using the methods of pre-germination chambers, keeping upright under a tree, unharvested 

cassava plants and Trenches. 

3.2.20 Farmers’ main constraints to cassava production  

According to Table 19, majority of farmers faced a constraint on lack of cassava production 

information (53%). Other constraints with high percentage of farmers were lack of improved 

cassava varieties (47%), diseases (24%), pests (24%) and low soil fertility (11%). Weed 

constraint was faced by low percentage of farmers (1%). 
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Table 21. Constraints in cassava production 

Cassava production constraints Percent (%) of farmers 

Lack of production information 53 

Lack of improved varieties 47 

Diseases 24 

Pests 24 

Small land holding 24 

Erratic weather 15 

Low soil fertility 11 

Lack of labor 8 

High cost of inputs 3 

Weeds 1 

Total 100 

 

3.2.21 Cassava production practices, types of inputs and inputs prices during October 2018 

short season or before 

Results shown in Table 20, indicated the main activities undertaken by the smallholder farmers in 

the production of cassava.  In land preparation, the use of a tractor had the highest cost in Kenya 

shillings (kshs 3500) per acre. Where farmers used animal drought for the land preparation, they 

paid kshs 1955 per acre. With the involvement of family in land preparation, the costs per acre by 

males and females were 900 and 1200, respectively. Hiring labour for the land preparation could 

cost Kenya shillings 1200 and 1500 for the males and females, respectively. 
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Table 22. Gross Margin analysis for Cassava production in the sampled area 

Cassava output 

per acre 

Unit Quantity Price per 

unit (KES) 

Total income (KES) 

 kgs 4114 38 156332 

Activity/inputs Method Unit Mean 

quantity 

Mean cost 

(KES) 

Mean total cost 

Land preparation 

 Animal 

drought 

acre 1 1955 1955 

 Tractor acre 1 3500 3500 

 Family labour 

 Males number per 

acre 

3 300 900 

 Females number per 

acre 

4 300 1200 

 Hired labour 

 Males man-days 4 300 1200 

 Females man-days 5 300 1500 

Planting 

 Purchased 

planting 

materials 

number of 

cuttings in the 

planted area 

287 4 1148 

 Family labour 

 Males number per 2 300 600 
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acre 

 Females Number per 

acre 

2 300 600 

 Hired labour 

 Males man-days per 

acre 

3 300 900 

 Females man-days per 

acre 

4 300 1200 

1st Weeding 

 Family labour 

 Males number per 

acre 

3 300 900 

 Females number per 

acre 

3 300 900 

 Hired labour 

 Males man-days per 

acre 

3 300 900 

 Females man-days per 

acre 

4 300 1200 

 Animal 

drought 

acre 0 0 0 

 Herbicides litre per acre 0 0 0 

  kg per acre 0 0 0 

 Labour 

herbicide 

application 

acre 0 0 0 
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2nd Weeding 

 Family labour 

 Males number per 

acre 

3 300 900 

 Females number per 

acre 

4 300 1200 

 Hired labour 

 Males man-days per 

acre 

3 300 900 

 Females man-days per 

acre 

4 300 1200 

 Animal 

drought 

acre 0 0 0 

 Herbicides litres per acre 0 0 0 

  kg per acre 0 0 0 

 Labour 

herbicide 

application 

acre 0 0 0 

Fertilizer application 

 Manure tons per acre 5 1139 5695 

 Labour 

manure 

application 

labour per acre 1 1064 1064 

 Use inorganic fertilizer during  planting  

 DAP kg per acre 46 69 3174 

 urea kg per acre 20 30 600 
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 CAN kg per acre 0 0 0 

 NPK kg per acre 50 60 3000 

 Mixture 

DAP and 

CAN 

kg per acre 50 45 2250 

 Labour inorganic fertilizer application during planting 

 DAP acre 1 829 829 

 urea acre 1 100 100 

 CAN acre 0 0 0 

 NPK acre 1 1000 1000 

 Mixture 

DAP and 

CAN 

acre 1 1150 1150 

 Use inorganic fertilizer during  top-dressing 

 DAP kg per acre 45 56 2520 

 CAN kg per acre 50 45 2250 

 NPK kg per acre 50 45 2250 

 Labour inorganic fertilizer application during  top-dressing 

 DAP acre 1 950 950 

 CAN acre 1 1000 1000 

 NPK acre 1 1000 1000 

Disease control 

 Fungicides kg 0 0 0 

  litre 0 0 0 

 Fungicide labour per acre 0 0 0 
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labour 

application 

 Labour 

roguing 

labour per acre 1 796 796 

 Traditional methods 

 Ash  labour per acre 1 633 633 

Pest control 

 Pesticides 

 Red cat     

  kg 0.44 20 8.80 

  litres 0 0 0 

 Pesticide 

application 

labour per acre 1 488 488 

 Traditional methods 

 Ash labour per acre 1 1000 1000 

 Guarding labour per acre 1 520 520 

 Roguing  

Plants 

attacked by 

pests 

labour per acre 1 300 300 

 Traditional 

herbs 

labour per acre 1 1033 1033 

 Scarecrows labour per acre 1 600 600 

 Traps labour per acre 1 450 450 

Harvesting and post-harvesting 
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 Harvesting 

 Mechanized harvesting  

 Animal 

draught 

acre 0 0 0 

 Tractors acre 0 0 0 

 Manual  harvesting 

 Family 

labour 

labour per acre 1 1598 1598 

 Hired labour labour per acre 1 1493 1493 

 Casual 

labour 

 1 2640 2640 

 Combination 

of manual  

labour 

 1 1269 1269 

 Manual 

harvesting 

tools 

Assorted Assorted 350 350 

 Post-harvesting 

 Transport 

from farm to 

home 

Amount  

harvested per 

acre 

whole 289 289 

 Transport 

from farm to 

market 

Amount 

harvested per 

acre 

whole 625 625 

 Bags bags per acre whole 190 190 

 Washing Amount 

harvested per 

whole 225 225 
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acre 

   Total cost of production 66142.80 

 Gross margin = Total income - Total cost of production 90189.20 

 

According to the results, the mean number of cassava cuttings in the planted areas was 287. 

Farmers purchased each cassava cutting at four Kenya shillings. The total cost of cassava 

cuttings per the planted area was Kenya shillings 1148.  As farmers used family labour (both 

males and females) in planting activity, the costs were lower than using hired labour (both males 

and females). The use of females in the family to provide labour in planting costed Kenya 

shillings 600 while hired female labour was paid Kenya shillings 1200. The costs in the use of 

male labour in the family and hired while planting cassava was Kenya shillings 600 and 900, 

respectively.  

According to the results, farmers weeded for cassava twice. In both weedings, there was no use 

of animal draught and herbicides. Mainly, the weeding was done using family and hired labour. 

Both males and females were involved in the family and hired labour. The costs in both weedings 

using males and females in family and hired labour were similar. With the use of males in the 

family and hired labour, a farmer could pay Kenya shillings 900 in both first and second 

weedings. For the farmers using male and female labour from the family and hired, the cost was 

the same (kshs 1200). 

Results on the analysis of the fertilizer application during planting indicated that, farmers applied 

manure, DAP, Urea and NPK.  The amount of manure applied was five tons per acre and the 

mean cost of each ton was Kenya shillings 1139. Therefore, for the farmers who applied manure 

during planting, the total cost was Kenya shillings 5695. Among the types of inorganic fertilizer 

(DAP, Urea, NPK and mixture of DAP & CAN)) applied by farmers during cassava planting, 

DAP had the highest cost (Kshs 3174). According to the results the cost of fertilizer application 

was highest for the mixture of DAP and CAN. 

For the application of fertilizer during topdressing, results showed that, farmers mainly applied 

DAP, CAN and NPK. The amount applied for each type of fertilizer was DAP (45 kgs), CAN (50 

kgs) and NPK (50 kgs). For the farmers to carry out topdressing, they paid Kenya shillings 2520, 
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2250 and 2250 for DAP, CAN and NPK, respectively. While farmers were topdressing all these 

types of fertilizer, the labour costs were Kenya shillings 950, 1000 and 1000 for the DAP, CAN 

and NPK, respectively. 

Controlling diseases was done mainly through roguing and traditional methods. The cost of 

roguing per acre was Kenya shillings 796.  The main type of traditional method used was ash.  

As farmers used ash traditional method, the labour payment was Kenya shillings 633. According 

to the results, farmers were not found using fungicides for controlling cassava diseases. 

Controlling pests was done using pesticides and traditional methods. Red cat was the main 

pesticide used and the mean quantity was 0.44 kg per acre. As farmers used red cat, the cost of 

labour for applying the pesticide was Kenya shillings 488 per acre. According to the results, the 

main farmers’ traditional methods for controlling pests were ash, guiding, roguing, traditional 

herbs, scarecrows and traps. Among the traditional methods, the cost of labour for the application 

of traditional herbs and ash was higher than the costs for guiding, roguing, scarecrows and traps. 

In harvesting activities, results showed that, none of the farmers used neither animal draught nor 

tractors types of mechanization. It was found that, mainly, farmers used family, hired, casual and 

combination sources of labour while harvesting cassava. The costs of family, hired, casual and 

combination were Kenya shillings 1598, 1493, 2640 and 1269, respectively. 

In post-harvest activities, there were farmers who transported fresh cassava from the farm to the 

homestead, transported from the homestead to the market while others did washing. For those 

who transported from the farm to the homestead, the mean cost in Kenya shillings was 289 per 

the amount harvested. From the homestead to the markets, farmers were paying a mean transport 

cost of Kenya shillings 625 per the harvest. According to the results, some farmers were washing 

cassava roots and the mean cost of this activity was Kenya shillings 225 per the harvest. Other 

costs related to the post-harvest activity was the purchase of bags. According to the results, the 

mean cost of bags was Kenya shillings 225 for the amount harvested.  

In all the activities, results showed that, the total cost of cassava production was about Kenya 

shillings 66142.80 per acre. For the farmers who sold fresh cassava, the total income was Kenya 

shillings 156332. Therefore, based on the total income received by farmers and the total cost of 

production, farming cassava would earn farmers a gross margin of Kenya shillings 90189.20 per 

acre. 
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3.2.22 Biotechnology analysis of viral disease incidence 

Foliar symptoms of cassava mosaic disease (CBSD) were observed in most of the farms where 

cassava leaves were sampled for the PCR analysis. According to PCR analysis, 9 out of the 18 

samples showed presence of cassava mosaic disease. The type of mosaic disease detected was the 

East African cassava mosaic viral (EACMV) ecotype. 

3.2.23 Soil chemical composition 

Results shown in Figure 14 indicated the levels of pH of the soil samples from 10 farms (F1… 

F10).  According to the soil analysis, some soil samples were acidic while others were alkaline. 

However, in overall soils in most farms in Mitaboni ward were having neutral pH.   

 

Figure 16. Levels of soil pH in soil samples 

3.2.24 Soil composition of nitrogen, phosphorous and potassium 

Results of the soil analysis shown in Figure 15 indicated the percentages of nitrogen, 

phosphorous and potassium.   The percentages of nitrogen in 10 farms were 0.14, 0.18, 0.20, 

0.12, 0.30, 0.23, 0.22, 0.20, 0.17 and 0.41. In most of the farms, the percentages of nitrogen in 

the soil samples were lower than the percentage required at a lower point (0.27%).  

The percentages of phosphorous in soil samples from 10 farms were 14.2%, 59.7%, 42.5%, 

43.6%, 36.5%, 35.0%, 52.3%, 27.0%, 51.3% and 17.6%. Statistically, the comparison among the 
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farms showed that, there were significant differences at p = 0.000. While comparing with the 

phosphorous requirement threshold of 30%, three farms indicated lower while seven farm 

indicated higher. According to the results the farms with lower phosphorous content had 14.2%, 

27.0% and 17.6% while the farms with higher content were having 59.7%, 42.5%, 43.6%, 36.5%, 

35.0, 52.3% and 51.3%.  

According to Figure 28, the percentages of potassium in the 10 soil samples were 0.41%, 1.05%, 

0.70%, 0.58%, 1.06%, 1.25%, 0.86%, 1.03%, 0.67% and 1.39%. Statistically, farms significantly 

varied in the potassium content. Based on the required minimum percentage threshold of 

potassium in soils (0.24%), all the farms sampled indicated higher potassium content. 

Figure 17.  Percentages of nitrogen, potassium and phosphorous in soil samples 

3.2.25 Factors affecting smallholder farmers’ cassava yield  

Table 21 indicated the results of analysis of variance (ANOVA) in the yield of cassava among 

smallholder farmers. The analysis was done using the multiple linear regression model. 

According to the results, the model coefficient of determination (adj. R2) 0.77. The coefficient of 

determination indicated that, about 77% of the variability in the cassava yield was explained by 

0.14

14.2

0.410.18

59.7

1.05
0.2

42.5

0.70.12

43.6

0.580.3

36.5

1.06
0.23

35.0

1.25
0.22

52.3

0.860.2

27.6

1.030.17

5 1.3

0.670.41

17.6

1.39
0.27

30.0

0.24

0

10

20

30

40

50

60

N% P% K%

NPK fertility levels (%)

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10



 50 

the model (explanatory variables). According to the results, F statistic was 53.71. The probability 

of observing a value greater than or equal to 53.71 was 0.000. Therefore, there was strong 

evidence that large value of the F (test) statistic provided evidence against the null hypothesis i 

 0, i = 1, 2, …….., p.  

Table 23. Results of multiple linear regression model analysis of smallholder cassava yield 

  Unstandardized Coefficients 

t P>t  Model  Coef. Std. Err. 

Response variable: Yield of fresh cassava 

Explanatory variables:     

Constant -56.36 339.07 -0.17 0.87 

Age of household head -10.37** 5.12 -2.03 0.04 

Gender of household head 50.33 126.48 0.4 0.69 

Size of land allocated to cassava 2895.29*** 232.24 12.47 0.00 

Cassava cropping systems -115.03 163.04 -0.71 0.48 

Grown cassava varieties -74.96 192.34 -0.39 0.69 

Years in growing cassava  14.83** 6.03 2.46 0.02 

Cassava planting methods -8.46 63.89 -0.13 0.89 

Pests in cassava farm -3.48 120.51 -0.03 0.97 

Diseases in cassava farm 141.79 121.57 1.17 0.25 

Use of inorganic fertilizer 459.35** 229.89 2 0.05 

Quantity of manure applied 61.32*** 18.08 3.39 0.00 

Household cassava processing 61.35 119.87 0.51 0.61 

Relative prices 9.41*** 1.49 6.3 0.00 

Number of cassava plants in 

allocated area 
1.37*** 0.31 4.47 0.00 
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Adjusted R Square 0.77    

F-statistic  53.71  P>F  0.00 

***, **, * indicated significance at 1%, 5% and 10%, respectively 

According to the results, smallholder farmers reduced cassava yield significantly due to the 

increase in the age of household head. As the age of the household head increased by a year, 

there was a significant (p = 0.04) decrease in the yield of cassava by 10.37 kgs.  

Based on the land allocated to cassava production among farmers, results indicated an increase in 

yield.  As farmers increased the land allocated to cassava production by an acre, there was a 

significant (p = 0.00) increase in the yield of cassava (2895.29 kgs). From the household survey, 

it was observed that the area under cassava was small, therefore increasing the area showed 

potential of increasing cassava production.  This result agreed with the finding by Abass et al. 

(2013).  

 In every year increase in growing cassava, farmers positively and significantly (p = 0.02) 

increased yield by 14.83 kgs. Those farmers who used inorganic fertilizer in cassava production, 

increased significantly (p = 0.05) the yield of cassava by 459.35 kgs. For those farmers who 

applied farm yard manure, results indicated an increase in the cassava yield. As farmers increased 

the quantity of manure applied by a ton, the cassava yield increased significantly (p = 0.00) by 

61.32 kgs). These results confirmed the previous findings of Mbwika (2002), that farmers had 

low application of commercial inputs (fertilizer or pesticides) in cassava production.  

The higher the relative prices (proportion of price of fresh cassava to the cost of production), the 

increase in the yield of cassava realized. When farmers increased the relative prices by a unit, 

there was a significant (p = 0.00) increase in the yield of cassava by 9.41 kgs).  According to the 

results, the number of cassava plants in the allocated area positively influenced cassava yield. 

The smallholder farmers with more cassava plants in the allocated area, significantly (p = 0.00) 

increased the yield by 1.37 kgs. Further increase in the number of cassava plants in allocated area 

could increase the yield. In the cassava production systems, all farmers had low cassava plant 

population densities per acre compared to research recommendation of 4000 plants per acre.  

According to the results, the highest percentage of farmers had achieved an eighth of an acre and 

therefore cassava would be classified as a minor crop.  
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According to the results, cassava varieties grown by farmers, negatively affected the yield though 

not significant (-74.96). This could be explained by the majority of farmers found mainly using 

local varieties in cassava production. In fact, the use of improved cassava varieties was minimal 

among farmers involved in this study. According to Abdoulaye et al. (2013), the adopters in 

Kenya of improved cassava varieties had higher cassava yield of 16 tons/ha compared to 11 

ton/ha for non-adopters. Obiero et al. (2007) observed that there was a decline in the production 

and productivity of cassava in farms were there was use of traditional cassava varieties. Farmers’ 

main source of cassava planting materials was from their own farms. According to Kariuki et al. 

(2002) the use of improved cassava planting materials was still minimal compared to local 

materials, a situation that remains similar as emerged from the results of this survey.  

Results showed that Cassava cropping systems reduced the yield of cassava by 115.03 kgs 

though not statistically significant.  According to the results shown in the analysis of cassava 

cropping systems, intercropping system was predominant in cassava production systems, 

according to the study. In many farms, cassava was intercropped with two or three crops in the 

same area. This practice could lead to low cassava plant population density and, therefore, low 

productivity. The types of crops commonly cultivated in cassava intercropping systems were 

beans, maize and pigeonpea Farmers with the highest mean cassava production had intercropped 

cassava with beans. Conversely, in the farms where farmers intercropped cassava with cowpea, 

cassava mean production was the lowest. A study by Silva et al (2016) established that farmers 

who grew cassava in a monocrop system showed greater productivity than farmers who 

intercropped cassava with beans, maize and dwarf-pigeon pea.  

According to the results, pests in cassava farm reduced yield by 3.48 kgs. Farmers mentioned 

environmental factors such as incidence of pests and diseases as factors influencing cassava 

yields. The household survey analysis indicated that there were incidences of both pests and 

diseases in many farms. The PCR analysis confirmed the presence of cassava mosaic disease, 

typically was the East African cassava mosaic viral (EACMV) ecotype. According to Ememwa 

et al. (2017), pests and diseases were some of the factors constraining cassava production in 

Kenya, especially in the Western region. The main disease mentioned was cassava brown streak 

disease (CBSD), a viral infection which attacked the cassava crop causing yield losses of up to 

100%.  
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3.2.26 Methods of reducing post-harvest physiological deterioration among smallholder 

farmers 

Results shown in Table 22 indicated the percentages of farmers using various methods to reduce 

post-harvest physiological deterioration (PPD) of fresh cassava roots. The methods established 

by this study were unharvested cassava in the field (66%), bags (14%), water (9%), cemented 

floor (5%), drying (0.43%) and none (6%). According to the results, farmers using drying method 

were minimal. For the farmers to reduce PPD, unharvesting cassava dominated other options. 

Table 24. Smallholder farmers’ methods of storing fresh cassava 

Storage methods of fresh cassava Frequency Percent (%) of farmers 

Underground 151 65.7 

Bags 33 14.3 

Water 20 8.7 

None 13 5.7 

Cemented floor 12 5.2 

Drying 1 0.4 

Total 230 100 

 

3.2.27 Farmers’ forms of cassava utilization 

Figure 16 showed the mainly, forms of utilization of cassava production by households. Mainly, 

households utilized cassava production in fresh forms (83%). There was low percentage of 

farmers found utilizing cassava production in dried form (1%). However, the percentage of 

farmers with combined utilization of cassava production involving fresh and dried forms was 

16%.  Therefore, cassava production was mainly utilized in fresh form and there was limited 

utilization in dried form.  
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Figure 18. Farmers’ forms of cassava utilization  

3.2.28 3.2.27 Farmers’ methods of drying cassava chips  

As shown in the analysis of farmers’ methods of reducing post-harvest physiological 

deterioration in cassava roots, drying was among the options, though used by few farmers. Based 

on that, investigation on the drying methods used by the farmers showed that, sun-drying was the 

main option. However, this study established that there were four groups of farmers based on 

sun-drying methods. The sun-drying methods were on tarpaulins, ground, rocks and roof-tops. 

The percentages of farmers in sun-drying methods were tarpaulins (76%), ground (19%), rocks 

(4%) and roof-tops (1%) as shown in Figure 17. Therefore, the use of tarpaulin method 

dominated in the cassava chips sun-drying among other options. 
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Figure 19. Farmers’ methods of drying cassava chips 

3.2.29 Farmers’ storage problems of dried cassava chips for further processing 

Table 23 indicated the diversity of farmers in the constraints faced during storage of dried 

cassava chips. According to the results, farmers mainly faced the problem of moulds (61%). 

Thieves were also causing problems to farmers while storing their dried cassava chips. The 

percentage of farmers found facing the problem of thieves during the storage of their dried 

cassava chips was 15%. Storage pests were faced by 7% of farmers. Bad weather was also 

mentioned by farmers as among the storage problems. The percentage of farmers who mentioned 

bad weather as a storage problem was 3%. The combination of problems with the highest 

percentage of farmers were moulds and thieves (5%). The least faced combination of problems 

by farmers included moulds, pests and thieves (1%).  
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Table 25. Constraints to storage of dried cassava chips among smallholder farmers 

 Storage problems of dried cassava chips Frequency Percent 

Moulds 122 61.0 

Thieves 29 14.5 

Pests 14 7.0 

Moulds & thieves 9 4.5 

Moulds & pests 7 3.5 

Bad weather 6 3.0 

Moulds & bad weather & thieves 4 2.0 

Pests & thieves 4 2.0 

Bad weather & thieves 3 1.5 

Moulds & bad weather 1 .5 

Moulds  & pests & thieves 1 .5 

Total 200 100.0 

 

3.2.30 Farmers’ functions and equipment in processing line of high quality cassava flour 

Results shown in Table 24 indicated that, among the households interviewed, about 30.9% of 

them were found processing cassava flour. For those farmers found processing cassava, results 

showed that, washing fresh roots was basically a common function among them before 

processing. Only about 11.3% of the farmers were peeling cassava roots without washing. Most 

of the farmers did functions of washing, peeling, chipping and drying (38%) in the processing 

line of cassava flour. According to the results, washing, peeling, chipping, drying and milling 

was done by about 21.1 % of the farmers. Along the cassava flour processing line, other 

functions performed by farmers were washing, peeling & chipping (1.4%), washing, peeling, 

chipping & milling (1.4%), washing, peeling, drying & milling (8.5%), peeling, chipping, grating 
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& milling (1.4%), peeling, chipping, drying & milling (9.9%), washing, peeling, grating, drying 

& milling (1.4%), washing, peeling, pressing, drying & milling (1.4%), washing, peeling, drying, 

milling & others (7%) and washing, peeling, chipping, drying, milling & others (7%).  

Table 26. Smallholder farmers’ functions and equipment in cassava processing line for high 

quality flour 

Processing cassava flour Frequency Percent (%) of 

farmers 

Farmers not processing flour 159 69.1 

Farmers processing flour  71 30.9 

Total 230 100.0 

 Farmers’ functions in processing cassava flour Frequency 

Percent (%) of 

farmers 

Washing, peeling & chipping 1 1.4 

Washing, peeling, chipping & drying 27 38.0 

Washing, peeling, chipping & milling 1 1.4 

Washing, peeling, chipping & others 1 1.4 

Washing, peeling, drying & milling 6 8.5 

Peeling, chipping, grating & milling 1 1.4 

Peeling, chipping, drying & milling 7 9.9 

Washing, peeling, chipping, drying & milling 15 21.1 

Washing, peeling, grating, drying & milling 1 1.4 

Washing, peeling, pressing, drying & milling 1 1.4 

Washing, peeling, drying, milling & others 5 7.0 

Washing, peeling, chipping, drying, milling & others 5 7.0 

Total 71 100.0 
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 Mechanization in cassava flour processing line Frequency Percent  of farmers  

Cassava chippers 3 4.2 

Hammer mills 55 77.5 

Machete (panga or knife) 12 16.9 

Pounding mortar 1 1.4 

Total 71 100.0 

  

According to the results, mechanization in cassava flour processing line, was dominated by the 

reduction in the sizes of cassava roots for drying and milling of dried chips. Traditionally, 

farmers were using Machete (16.9%) and pounding mortar (1.4%). However, few farmers were 

found using improved motorized cassava chippers (4.2%). Use of hammer mills for producing 

cassava flour dominated other technologies in the cassava flour processing line (77.5%). 

3.2.30 Utilization of cassava leaves and by-products of processing at the household level 

Table 25 indicated the percentage of farmers utilizing cassava leaves at the household level. 

According to the results, many farmers were found not utilizing cassava leaves (86.1%). The 

percentage of farmers utilizing cassava leaves at the household level was about 13.9%. 
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Table 27. Utilization of cassava leaves and processing by-products among households 

Households’ utilization of cassava leaves Frequency Percent (%) of farmers 

Not utilizing 198 86.1 

Utilizing 32 13.9 

Total 230 100.0 

Households’ utilization of by-products of 

cassava processing Frequency Percent (%) of farmers 

Animal feeds 66 28.7 

Manure or composite 113 49.1 

None 51 22.2 

Total  230 100.0 

 

According to the results, some farmers were not making any use to the by-products of cassava 

processing (22.2%). Nevertheless, the highest percentage of farmers utilized cassava processing 

by-products as manure or composite (49.1%). Further utilization of by-products from cassava 

was found in animal feeds (28.7%). 

3.2.31 Factors influencing smallholder farmers’ decisions to process fresh cassava  

Table 26 showed the results of a multiple logistic regression model. According to the results, the 

model was able to explain why some households were found processing cassava while others 

were not. The response variable in the model was a household’s decision to process cassava. The 

model had eight explanatory variables. According to the model summary results, the likelihood 

ratio (LR) chi-square was 56.62. The probability of obtaining this chi-square statistic (56.62) if 

there was in fact no effect of the independent variables, taken together, on the dependent variable 

(Prob > chi2 ) was 0.000. 

According to the results, the parameter estimates indicated predictors which influenced 

households’ cassava processing decisions.  The significant predictor which influenced 
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households’ decisions not to process cassava was the amount of fresh cassava production (-

0.0013*). This could have been explained by lack or limited capacity of households in cassava 

processing.  Although cassava is mainly grown as a traditional food crop, farmers lack the 

equipment for processing and knowledge of diversified value added products.  Lack improved 

processing technologies cause drudgery, especially for women. 

Table 28. Results of multiple logistic regression analysis of the smallholder decision to process 

fresh cassava 

 Coef. Std. Err.       Z P>z [95% Conf. Interval] 

Response variable: Processing (1=yes, o=otherwise) 

Explanatory variables:      

Cons. -2.4773 1.3162 -1.88 0.06 -5.0569 0.1022 

Years in age of household 

head 0.0047 0.0147 0.32 0.747 -0.0240 0.0335 

Amount of fresh cassava 

production -0.0013* 0.0008 -1.66 0.096 -0.0028 0.0003 

Amount of fresh cassava 

consumed at home 0.0015 0.0011 1.34 0.179 -0.0007 0.0037 

Amount of cassava fresh 

cassava production lost  0.0056* 0.0029 1.90 0.058 -0.0002 0.0113 

Amount of fresh cassava 

production sold   0.0012 0.0008 1.59 0.111 -0.0003 0.0027 

Price of fresh cassava per 

kg -0.0248 0.0171   -1.45 0.147 -0.0584 0.0087 

Distance to market of fresh 

cassava production   0.5108*** 0.0982 5.20 0.000 0.3183 0.7033 

Method of storage of fresh 

roots 0.1731 0.1373 1.26 0.207 -0.0960 0.4423 
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Model summary       

LR chi2(8) 56.62      

Prob > chi2 0.000      

***, * denoted significant coefficients at 1% and 10%, respectively 

For the households found processing cassava, the predictors which influenced their decisions 

significantly were the amount of cassava fresh cassava production lost (0.0056*) and distance to 

market of fresh cassava production (0.5108***).  The processing of fresh cassava was 

significantly influenced by the increase in the amounts of fresh cassava lost. This result agreed 

with the study prediction. Primarily, cassava needs to be processed into various forms to increase 

the shelf life of the products and improve palatability (Hahn & Keyser 1985, Alamu et al., 2019). 

Processing reduces food losses and stabilizes seasonal fluctuations in the supply of the crop. 

As the distance from the household to the market increased by a kilometre, households increased 

processing cassava significantly. This could be explained by bulkiness of cassava. Fresh cassava 

is heavy for transportation and this could lead to increased transaction costs (transport costs). 

Furthermore transportation of fresh cassava requires an increased vehicle capacity.    

3.2.31 Cassava stems marketing and other uses among smallholder farmers 

Results shown in Table 27 indicated that, few farmers marketed their cassava stems (10%). For 

those farmers who were found marketing their cassava stems as cuttings, the buyers were 

neighbours (38.5%), market centres (30.8%), neighbours & market centres (15.4%), neighbours 

&members of CIGs and NGOs (7.7%).  
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Table 29. Cassava stems marketing and other uses among smallholder farmers 

 Households and cassava marketing Frequency 

Percent (%) of 

farmers 

Not marketed cassava stems 207 90.0 

Marketed cassava stems 23 10.0 

Total 230 100 

 Buyers of cassava stems Frequency 

Percent (%) of 

farmers 

Market centres 4 30.8 

Neighbours 5 38.5 

Neighbours & market centres 2 15.4 

Neighbours & members of CIGs 1 7.7 

NGOs 1 7.7 

Total 13 100 

 Other uses of cassava stems Frequency 

Percent (%) of 

farmers 

Animal feeds & given away 2 1.0 

Firewood 20 9.7 

Given away 14 6.8 

Given away & animal feeds 1 0.5 

Given away & firewood 16 7.7 

None 3 1.4 

Planting materials 20 9.7 
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Planting materials  & given away & firewood 1 0.5 

Planting materials &  given away & firewood 6 2.9 

Planting materials & animal feeds 1 0.5 

Planting materials & firewood 12 5.8 

Planting materials & given away 34 16.4 

Planting materials & given away  & firewood 1 0.5 

Planting materials & given away & animal feeds 1 0.5 

Planting materials & given away & animal feeds & 

Firewood 
7 3.4 

Planting materials & given away & firewood 68 32.9 

Total 207 100 

 

For those farmers who were shown in the results not marketing cassava stems as cuttings, they 

were mainly using them as planting materials (9.7%), firewood (9.7%) and given away (6.8%). 

According to the results, other farmers were using cassava stems in combination of purposes. The 

combined other uses of cassava stems were dominated by the use as planting materials & given 

away (16.4%). given away & firewood (7.7%), Planting materials & given away & firewood 

(32.9%) and Planting materials & firewood (5.8%). 

3.2.32 Structure of fresh cassava markets for smallholder farmers 

Table 28 indicated the percentages of farmers using different categories of business while 

marketing their fresh cassava. According to the results, there were farmers who were not 

marketing their fresh cassava (22.6%). Most of the farmers were found marketing fresh cassava 

(77.4%) but to neighbours and various categories of business.  According to the results, the 

percentage of farmers who sold fresh cassava to neighbours was 8.3%. For those farmers who 

sold their fresh cassava to retailers, wholesalers and processors their percentages were 10.9, 17.8 

and 0.9, respectively. Other farmers sold their fresh cassava to retailers & wholesalers (15.2%), 
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neighbours & wholesalers (11.3%), neighbours & retailers (9.1%), neighbours, retailers & 

wholesalers (3.5%) and wholesalers & processors (0.4%). 

Table 30. Categories of business used by smallholder farmers for marketing fresh cassava 

Categories of business Percent (%) of farmers 

Non-marketing 22.6 

Wholesalers 17.8 

Retailers, wholesalers 15.2 

Neighbours, wholesalers 11.3 

Retailers 10.9 

Neighbours, retailers 9.1 

Neighbours 8.3 

Neighbours, retailers, wholesalers 3.5 

Processors 0.9 

Wholesalers, processors 0.4 

Total 100 

 

3.2.33 Factors affecting smallholder farmers’ decisions to market fresh cassava 

Table 29 showed results of the analysis of the smallholder farmers’ decisions to market fresh 

cassava. The model summary indicated that, the Pseudo R2 statistic was 0.393. Therefore, the 

variables in the model could explain about 39.3% of the farmers’ decision to market fresh 

cassava.  According to the results, the Likelihood Ratio chi2(7) was 74.22. The probability (Prob 

> chi2 ) of obtaining this chi-square statistic (74.22) was 0.000. In this case, the model was 

statistically significant because the p-value was 0.000. 
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Table 31. Results of multiple linear regression model on smallholder farmers’ decision to market 

fresh cassava 

 Coef.    Std. Err. t  P>t [95% Conf. Interval] 

Response variable: Households’ decision to market fresh cassava (1 = yes, 0 = otherwise) 

Predictor variables: 

Cons.       0.0228 1.1378 0.02 0.984 -2.2071 2.2528 

Price fresh cassava   0.1913*** 0.0492 3.89 0.000 0.0949 0.2876 

Household’s amount consumed -0.0011* 0.0006 -1.90 0.058 -0.0023 0.0000 

Distance to market     -0.1332 0.1548 -0.86 0.389 -0.4365 0.1701 

Processing      0.9177 0.6620 1.39 0.166 -0.3798 2.2153 

Household’s methods of fresh 

root storage     -0.2189 0.1718 -1.27 0.203 -0.5557 0.1178 

Years in growing cassava   -0.0257 0.0217 -1.18 0.236 -0.0683 0.0169 

Household’s utilization of  

cassava roots       0.8585* 0.4555 1.88 0.059 -0.0343 1.7513 

Model summary       

Pseudo R2 0.393      

Likelihood Ratio chi2(7)  74.22      

 Prob > chi2 0.000      

***, * denoted significant coefficients at 1% and 10%, respectively. 

According to the results, the predictor which significantly influenced farmers decision not to 

market fresh cassava was the increase in the amount consumed by the household (-0.0011*). 

Farmers decided not to market fresh cassava to cater for the household consumption. For the 

farmers to market fresh cassava, their decisions were significantly influenced by the increase in 

the price (0.1913***) and the form of use of cassava roots (0.8585*). The forms of households’ 
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cassava utilization were fresh, dried or both. Therefore, as households utilized both fresh and 

dried cassava, their decision to market cassava was enhanced. 

According to the results, in every kilometre increase in the distance to the market, farmers 

decided not market fresh cassava though not significantly different (-0.1332). This result agreed 

with the study prediction that there would be an inverse relationship between the distance to the 

market and the decision to market fresh cassava. The result also supported the finding by Opondo 

& Owuor (2018) which indicated a negative and significant effect of the increase in the distance 

to the market on household cassava commercialization. According to the literature, farmers who 

were far away from the market centres were less likely to commercialize fresh cassava. This 

could be explained by the rural transportation networks which are not properly linked to the 

villages where the majority of the farm households populated. In addition, most of the rural roads 

were impassable during wet seasons. This increased the cost of transportation hence deterring 

farmers from competitive participation in markets (Pingali et al., 2005).  

According to the results, smallholder farmers’ methods of storing fresh roots influenced 

negatively farmers’ decision to market fresh cassava though not significant. The types of storage 

methods used by farmers were field (unharvested), bags, in water, cemented floor and drying or 

none. The negative relationship was in agreement with the study expectation. In the study, it was 

expected that, with the use of improved storage methods of fresh cassava roots, farmers would 

make decision to delay marketing of fresh cassava.  

According to Richard and Coursey (1981), without improved cassava storage methods, fresh 

cassava deteriorates within 3 – 4 days after being detached from the plant. The major causes 

result from primary deterioration, which is often followed by secondary deterioration (Taye, 

2000).  Reilly et al. (2003) and Ukpabi et al. (2015), indicated that about 24 hours after 

harvesting of cassava roots, the oxidative vascular streaking and discoloration are observed to 

start, being associated with postharvest physiological deterioration (PPD). According to the 

literature, storage methods of fresh cassava have ability to reduce PPD to different levels 

(Wambua and Migwa, 2017).  

The analysis of the effect of the years in growing cassava on the farmers’ decision to market 

fresh cassava indicated inverse relationship though not statistically significant (-0.0257). 

According to the results, farmers with more years in growing cassava were deciding not to 
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market fresh cassava unlike farmers with few years in growing cassava. These results were 

contrary to the study expectation. The study expected that, farmers with more years in growing 

cassava would be interested in marketing. The results were also contrary to the findings in the 

literature which showed that, farmers’ with increased farming experiences in cassava had 

significant roles in the farmer’s decision to participate in the market (Ao et al., 2019) and on the 

adoption of agricultural technologies for increasing production (Ainembabazi & Mugisha, 2014).  

According to the results, processing cassava influenced the farmers’ decision positively towards 

marketing of fresh cassava though not significantly different (0.9177). These results agreed with 

the study expectation based on the lack of improved processing technologies. Nevertheless, 

contrary to the literature, processing could influence farmers’ decision towards not marketing 

fresh cassava.  According to Enete and Igbokwe (2009), different types of processed cassava 

products have different characteristics in terms of perishability and moisture content and 

therefore tending towards a of less marketing of fresh cassava. 

3.2.34 Comparison of smallholder farmers’ participation in fresh cassava markets and 

processed products of cassava  

Results shown in Figure 18 indicated the percentages of farmers who participated in the markets 

of fresh cassava and processed cassava products. According to the results, the percentage of 

farmers who participated in the markets of fresh cassava was higher (77.1%) than the non-

participants (22.9%). Only a very low percentage (2%) of the farmers participated in the markets 

for the processed cassava products. Therefore, the results indicated that the majority of farmers 

participated in the fresh cassava markets, whereas just a small percentage of them participates in 

the markets for the processed products.  
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Figure 20. Farmers’ participation in markets of fresh and processed cassava products 

3.2.35 Constraints to smallholder farmers in cassava marketing 

Results shown in Table 30 indicated the percentages of farmers facing various constraints to 

cassava marketing. According to the results, the constraints, in order of magnitude from the 

highest to the lowest, were low prices (72.6%), lack of markets (40.9%), middlemen exploitation 

(30.4%), lack of market information (27.8%), post-harvest losses (14.3%), poor roads (6.5%), 

poor storage facilities (6.5%), lack of contract with buyers (2.6%), high transport costs (1.7%) 

and high processing costs (0.9%). Therefore, low prices were the main cassava marketing 

problem faced by farmers. 
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Table 32. Constraints to smallholder farmers in cassava marketing 

Smallholder farmers’ constraints to cassava marketing Percent (%) of farmers 

Low prices 72.6 

Lack of markets 40.9 

Middlemen exploitation 30.4 

Lack of market information 27.8 

Post-harvest losses 14.3 

Poor roads 6.5 

Poor storage facilities 6.5 

Lack of contract with buyers 2.6 

High transport costs 1.7 

High processing costs 0.9 

Total 100 

 

3.2.36 Information sources, types required and received on cassava systems 

According to Table 31, farmers mainly sourced cassava information from the media (20.4%).  

The main media pathways mentioned were radio, TV and internet. The results showed that, some 

farmers interviewed gained cassava information through observations. For instance farmers’ own 

experience was relied by about 10.9% of the farmers in acquiring information. Farmers’ 

participation in field days/shows provided cassava information to many farmers (17%). 

According to the results, institutions played important roles in providing information. For 

instance, about 6.1% of farmers acquired information from agricultural extension. Other 

institutions which helped farmers in getting cassava information though limited were farmer 

groups (3.9%) and Research institutions (5.2%). Some of these Research institutions were   

KALRO, Universities and CGIARs. Interaction of farmers at individual level was important in 
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providing information. According to results, farmers obtained information from other farmers 

(17%), relatives (14.3%) and neighbours (5.2%).  

Table 33. Cassava information sources, required and received among smallholder farmers 

Farmers’ sources of information Frequency Percent (%) of farmers 

Experience in growing cassava 25 10.9 

Agricultural extension  14 6.1 

Farmer groups 9 3.9 

Field days/shows 39 17.0 

Media (radio, TV, internet) 47 20.4 

Neighbours 12 5.2 

Other farmers 39 17.0 

Relatives 33 14.3 

Research institutions 

(KALRO/Universities/CGIAR 
12 5.2 

Total 230 100 

Information required by farmers Frequency Percent (%) of farmers 

Management of pests and diseases 29 12.6 

Prices 69 30.0 

Processing and production guidelines 62 27.0 

Varieties 70 30.4 

Total 230 100 

Information received by farmers Frequency Percent (%) of farmers 

Management of pests and diseases 14 6.1 

Prices 11 4.8 
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Processing and production guidelines 89 38.7 

Varieties 116 50.4 

Total 230 100 

 

As farmers interacted with cassava sources of information, they required types of   information. 

According to the results, the majority of farmers required information on prices (30%) and 

varieties (30.4%). Other types of information required by farmers were on processing and 

production guidelines (38.7%) and management of pests and diseases (12.6%). 

According to the results, in some cases farmers were limited in the information received 

compared to the information required. For instance, farmers who required information on 

management of pests and diseases, about 6.1% of them received the information. Information on 

prices was limited to farmers and results showed that, about 4.8% of farmers received this 

information. According to the results, the percentage of farmers who received information on 

processing and production guidelines (38.7%) were more than the percentage of farmers who 

required this information.  
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4 CONCLUSION AND RECOMMENDATIONS FOR KENYA-BRAZIL 

COOPERATION 

This study was concerned with identifying the problems in cassava production, processing and 

marketing and suggest some areas of research and development interventions. The findings 

provided a clear understanding of the role of cassava within farming systems, specifics of 

cassava production practices and how factors both within and beyond the control of the farmer 

impinge on his decisions to allocate his resources between cassava, other crops and competing 

activities. This study suggested that, low cassava yields may be the primary limiting factor to 

increased cassava production in cassava system due to various factors. According to the results, 

farmers’ main objective for growing cassava was subsistence, though limited commercialization. 

Cassava was produced using hand labour though with some aspects of production being 

mechanized. Mainly decision on land allocation to cassava production was done by the 

household heads. Many of these households had reached primary level of education. The cassava 

systems comprised young and elderly household heads. The main occupation of these households 

was farming. In cassava production, intercropping system dominated compared to 

monocropping. Though cassava intercropping dominated the monocropping in the cropping 

systems, their comparisons of mean yields of cassava per household showed no significant 

difference. Among cassava intercropping, significant differences in mean yield per household 

was shown in the systems of cassava-beans-maize and cassava-beans-maize-pigeonpeas. The 

institutional arrangements were dominated by many farmers groups in cassava production and 

few groups in processing and marketing. The resource base characteristics used in cassava 

systems were technologies, land, labour and capital as inputs. Some of the technologies used 

were cassava improved varieties and fertilizer.  However, the use of improved varieties and 

inorganic fertilizer was low among the smallholder farmers. In the cassava production system, 

the main environmental factors were pests and diseases observed in many farms. Since low 

cassava yields were identified as important factor to increased production, secondary problems 

occurred in the areas of processing, storage and marketing. If farm cassava production was to be 

increased due the use of technologies and also increase in the market demand for the processed 

cassava products, the processing subsector of the cassava system would represent the effective 

constraint. The processing system was dominated by traditional methods with low capacity to 

process the increased output. Other bottlenecks were transportation of the roots, drying the 
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products and storing the fresh and processed cassava. Fresh cassava was stored mainly in the 

ground for long periods of time, but when harvested deteriorated rapidly unless processed. 

Households consumed cassava with very little processing. Results showed that, the processing of 

fresh cassava was done mainly using hand labour and with limited capital. Even if cassava 

production could have been increased beyond the current production level,   cassava marketing 

systems represented constraints to the increased production. The main marketing channel was 

traditional and lacked integration and large-scale operations. The potential markets for cassava 

products were limited to household consumption. 

This survey established important factors which negatively influenced the structure, conduct, and 

performance of the cassava production system and therefore downgrading cassava value chains 

in the area of study. At the producers’ level, the cassava production system lacked improved 

production technologies leading to low production. For instance, traditional agronomic practices 

reduced the farm cassava production and therefore need for the improved agronomic techniques. 

For instance, farmers were mainly using local varieties and it is recommended the introduction 

and promotion of high yielding varieties and clean planting materials to improve cassava 

production and yield. Also, quality standardization of planting materials was recommended to 

improved production. 

At the processing level, the results indicated that traditional processing systems were 

predominant among farmers. These traditional processing systems apply rudimentary 

technologies and usually obtain poor products. Therefore, it is recommended new processing 

technologies required to produce a consumable or saleable amounts or products. The new 

technologies would desirably have more capacity to process the increased cassava production or 

output, as well as more quality of product, than the traditional processing system. It might 

comprise new processing technologies & machines and storage & product development. Some of 

the adaptable products identified as potential are high quality chips, traditional foods, high 

quality flour and starch. Quality standardization was established as essential for improving 

processed products. 

The lack in market innovations in the cassava production system leads to low marketed surplus. 

It is recommended strengthening market information, market linkages and branding to reach 

more home users and other users. To link farmers to markets, this study also recommended 
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investment support, finance & value sharing through investment options, business planning, 

credit guarantee and price information.  
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