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Abstract: Potato is the second most valued food crop after maize contributing to
national domestic consumption and food needs in Kenya. Despite the ease in
cultivation and fewer labor requirements, potato production in Kenya is not yet
promising as compared to neighboring countries like Tanzania especially in the
major growing areas like Molo Sub-County. Low potato in Kenya is due to several
biotic and abiotic stresses. In order to develop appropriate interventions to improve
production, it is important to first understand farmers’ characteristics, prevailing
production practices, potato production constraints, and suggestions for
improvement as it is important in providing the basis for addressing the numerous
challenges that the farmers face. This study was thus carried out in Molo Sub-
County, Kenya with the main objective of analyzing and documenting key
information characterizing the socio-demographics of smallholder potato farmers,
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=1 their production practices, potato production constraints, and their suggestions for
E :|:5| improvement in the area. Data was collected from 152 smallholder potato farmers

sampled randomly from the accessible population of 6000 potato growers. Data was
collected using a questionnaire. Data was analyzed using descriptive statistics. The
results indicate that 44.7% of the land in the study area was self-owned. 62.5 % of
the farmers belonged to a farmer group. Majority of the farmers 48 % had 1 -5 years
of potato farming experience. Literacy levels in the study area were high with over
92.8 % of respondents attaining formal education. There was a higher percentage of
women respondents than men 52.6 % and 47.4 % respectively. In terms of age
majority of the respondents were middle-aged. The potato variety most preferred
and grown by the respondents was shangi. In terms of potato yields, the majority
78.3% had potato yields less than 5tons/ha. The major potato production constraints
were high pests and diseases, high costs of inputs, and market accessibility
mentioned by farmers. From the findings it is recommended that there is a need to
sensitize farmers more on the importance of using quality farm inputs, encourage
farmer commitment to collective action for market power, and utilize extension
services promoting potato production more frequently.
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Potato mature in 3-4 months besides can yield about 50
tons/ha and therefore ideally suited to places where land
is limited with abundant labor (Tadesse et al., 2019).
Global annual output of potato is about 388 million
metric tons with yield per hectare of 20,110.8 tons/ha
(FAOSTAT, 2020). Potato demand is also rising at a
greater rate than any other food crop because of its
high-industrial value as well as population blast (Food
and Agriculture Organization [FAQO], 2019).

1. INTRODUCTION

Potato is the world’s fourth largest food crop
in terms of production after maize, rice, and wheat thus
the largest non-cereal food crop cultivated in the world
(FAOSTAT, 2020).

The crop provides more calories per cultivated
area than any other crop and easily substitute’s cereals
for food consumption with one out of eight people in
the world eating it often (Beals, 2019). The potato ‘s
ease of production has made it an important component
of agriculture which provides jobs, income and food to

In Africa annual potato outputs are about 25
million metric tons with yield of 13,215.4 tons/ha and

approximately 800 million people globally (CIP, 2020).

plays an important role in food security and income
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(VIB, 2019). However, this is way below the increasing
demand as a reliable source of income, employment,
and food for many populations in the region. As a
result, a bid to address sustainability on potato
adequacy in the region is important especially among
smallholder farmers who are predominant in the potato
sector (Wasilewska-Nascimento et al., 2020).
Smallholder farmers in Africa can be categorize
depending on; the agro-ecological zones they operate
in; their socio-economic status in terms of capital
invested and size of land owned; or annual revenue
generated from farming activities (Ochola, 2017). The
potato sector can help improve the income of
smallholder farmers who largely depend on it for their
livelihoods (Mengui & Lee, 2019). Furthermore, potato
sector may subsequently curb poverty by providing
quick income partly because potatoes mature within
short period (mostly less than 4 months) compared to
major cereal crops (Tadesse et al., 2019).

Similarly, in Kenya potato is the second most
important food crop after maize and a major staple food
among potato growing communities (Kimathi et al.,
2021). A significant portion of potato is also used in
processed products such as finger chips, fry chips, and
salad. The average annual potato production in the
country have been reported to be an estimate of
between 2 to 3 million metric tonnes (Mbego, 2019).
This accounts for 23.5% of the country’s economy
through income generation of almost USD 500 million
annually (Kenya Investment Authority [KIA], 2020).
The sector also employs about 3.3 million people along
the potato value chain (Bolt et al., 2019). Potato equally
provides significant income opportunities as well as
food for smallholder farmers (Mburu et al., 2020). In
addition, potato contributes to poverty alleviation
through income generation in both urban and rural
households.

There is an increasing concern in Kenya that
potato production can significantly contribute to
realizing the nationwide objectives of vision 2030 by
generating employment, enhancing food security,
improving nutritional security and raising incomes
(Devaux et al., 2020). Vision 2030 is a long-standing
national plan that targets at transforming Kenya into
middle-income and industrial country by 2030
(EIMassah & Mohieldin, 2020). For instance, potato
contributes to economic development and industrial
growth through income of about 50 billion Kenya
shillings annually towards the Growth Domestic
Product of Kenya, and therefore it is acknowledged as
one of the pillars that will significantly contribute to
achievement of Kenya vision 2030 because of its
substantial contribution to food availability and income
in the country (Munene, 2020).This therefore showcase
the vital role potato production plays in the country.

Potato production is mostly done twice or
thrice a year in Kenya. There are thirteen major

counties where potato is produced which include;
Bomet, Homa Bay, Bungoma, Elgeyo Marakwet,
Kiambu, Meru, Nakuru, Narok, Nyandarua, Nyeri,
Trans Nzoia, Uasin Gishu and West Pokot, where it acts
as source of food, employment as well as cash income
(Ministry of Agriculture, Livestock, and Fisheries
[MoALF], 2018). Nyandarua County is the leading
potato producer at 29.8 % in the country (Ruto, 2018).
Nakuru County is the second largest producer at 18.9 %
with Molo Sub-County being one of the main potatoes
growing Sub-County hence it was chosen for this study
based on magnitude of potato production (Maingi et al.,
2020). The potato industry in Nakuru has the high
potential of addressing unemployment as well as food
security (Mutinda, 2020). Potato production also is a
valuable enterprise for smallholder farmers in Molo Sub
County contributing positively towards the food and
income levels (Kamau et al., 2020b).

In spite potato increasing importance in terms
of consumption and income, potato production in the
country stands at average of between 6-10 tons/ha,
much below the potential of over 20 tons/ha (Vlaams
Instituut Voor Biotechnologie [VIB], 2019). According
to Ebrahim et al., (2018) a number of problems
continue to threaten potato production leading to low
production. Among the factors attributed to low
production include; traditional production systems,
shortage of quality seeds, decline soil fertility, poor
agronomic practices, a disorganized marketing system,
high incidence of pests and diseases, lack of clear
policies on packaging, poor technology transfer and low
use of quality farm inputs (Gebru et al., 2017). This
leads to instability of supply and therefore low prices,
which leads to low incomes, enormous losses and
therefore reduced produce, which transform to low
production among potato farmers.

The low production prevents
commercialization of potato production and keeps
smallholder farmers in subsistence production that leads
to slow development of the smallholder potato sector.
For example, high incidence of pests and diseases in
potato production in Kenya results in estimated 80%
reduction in production therefore threatening overall
yields (CABI, 2020). Potato is susceptible to numerous
pests and diseases reducing its capabilities of providing
food and cash (Savary et al., 2019). According to
Kamau (2019) diseases such as those caused by bacteria
are a major biotic production constraint on potato
production. Mburu et al. (2020) found out that
emergence of new pests and diseases, such as the
recently detected potato cyst nematodes (PCNs),
Globodera rostochiensis and G. pallida are globally
considered as the most important pests and diseases
threatening potato production. Low potato production is
also contributed by majority of the farmers especially
smallholder using low quality inputs such as seeds, poor
agronomic practices and poor technology transfer for
controlling pests as well as diseases and improving
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production. According to Devaux et al. (2020) majority
of smallholder potato farmers use low quality inputs
due to high costs of inputs and also practice poor
production practices which are bottleneck for them.
These are however, too often overlooked in less
developed countries such as Kenya (Niere & Karuri,
2018).

Therefore, is important to solve these problems
in order to improve potato production, for instance early
detection of pests and diseases problems associated
with potato production can greatly help in reducing the
loss and reaching the targeted production (Moore et al.,
2020). Otieno (2019), noted that for farmers to
sustainably manage these constraints, the control must
begin right from the initial stage of selection of fields
and planting materials- all these must be free of pests
and diseases. Maingi and Mbuvi (2020) also suggest
that to improve potato production it is important to
provide farmers with knowledge and skills on good
agronomic practices lower the cost of farm inputs, have
an organized market for attracting good potato prices
and also improve the way technologies on potato
production improvement are being transferred to
farmers. It is therefore, important to provide farmers
with options that are context-specific to their
agricultural conditions and socioeconomic
circumstances to address the problems in crop
production potato being one of them (Heeb et al.,
2019). This is required particularly among smallholder
farmers in Molo Sub- County whose potato production
is still low compared to their potentials.

To accelerate potato production among
smallholder potato farmers in Molo Sub-County, the
present study was thus undertaken. There is a little area-
specific information on this matter in the study area.
The objective of this study was, therefore, to analyze
and document key information characterizing socio-
demographics of smallholder potato farmers, their
production practices, potato production constraints and
their suggestions for improvement.

2. MATERIAL AND METHODOLOGY
This study took place in Molo Sub-County,
Kenya, which is one of the eleven Sub Counties making
up Nakuru County (County Government of Nakuru,
2018). Administratively, Molo Sub County has four
wards namely, Mariashoni, Elburgon, Turi and Molo.
The Sub County covers a total area of 478.79 KM? and
a population of 156,732. Molo Sub-County is located in
the Rift Valley along the Mau Forest, which runs on the
Mau escarpment at 0.25° South latitude, 35.73° East
longitude and 2534 meters above sea level (Kenya
National Bureau of Statistics [KNBS], 2019). The area
is categorized as cold with the average temperatures of
14.1°C and an average rainfall of 1131 millimeters. Its
geographical position makes it a suitable place for
growing potatoes among other crops. Generally, the

main economic activities in this area include dairy,
sheep rearing and crop farming with potato being the
main crop (Kamau, et al., 2020b).

2.1 Sampling Procedure

Molo Sub-County was purposively selected
based on its high potential in potato production. The
four wards Molo, Turi, Elburgon, and Mariashoni were
purposively selected due to their importance in potato
production in the Sub County. The sample was
distributed among the four wards proportionately (Table
1). Simple random sampling procedure was then used to
select respondents with relatively similar characteristics
to be involved in the study from each of the four wards.
Borg and Gall (2003) define sample size as the number
of units, or items in the sample which determines the
precision for the accuracy of the inferences made from
the sample to be generalized to the population.

2.2 Sample Size Determination

The required sample size of smallholder potato
farmers was determined using the formula
recommended by Nassiuma (2000) for determining the
sample size. This formula is used to determine a study
sample for the known population in a survey study. The
formula is given by;

NC*?
nN=——
C? +(N -1)e?

Where:

n= is the required sample size,

N=is the population within the study area,
C=is the Coefficient of variation,

E=is the Standard error value

Nassiuma (2000) declares that in most surveys
or experiments, a coefficient of variation is in the range
of 21% < C < 30% and standard error in the range of
2%< e < 5% is usually acceptable. Therefore, a
coefficient of variation of 25% and standard error of 2%
was used for this study. The lower limit of the standard
error is selected to ensure low variability in the sample
and minimize the degree or error. For this study
N=6,000 smallholder potato farmers C =25% and e
=2%

NC?
N=———"—
C?+(N —1)e?
. 6000x (0.25)° B
(0.25)* +(6000—1)(0.02)?

Thus, sample size is distributed per ward as shown in
Table 1.
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Table-1: Distribution of sample respondents in the study area
Ward Population Size Distribution | Proportionate (%) | Sample size
Elburgon 1050 17.5 27
Mariashoni | 1610 26.83 41
Molo 1340 22.33 33
Turi 2000 33.33 51
Total 6000 100 152

2.3 DATA ANALYSIS

Data were analyzed using the Statistical
Package for the Social Science (SPSS, version 22).
Descriptive statistical measures such as percentage and
frequency were used to summarize and categorize the
data. Data were presented in charts and tables.

3. RESULTS AND DISCUSSION
3.1 Socio-Demographic Characteristics

3.1.1 Age bracket of the Respondents

The study results in Table 2 revealed that 22 %
of the respondents were age below 35 years, 41 % of
the respondents were age between 35 and 60 years
while 37 % of the respondents were age above 60 years.
Thus, it can be concluded that most of the respondents
involved in potato production fall in the age between 35
and 60 years. This implies that most of the smallholder
potato farmers in Molo Sub-County were middle aged.
Age is a significant socio-economic factor in terms of
its influence on the decision-making power of an
individual in crop production (Dhraief et al., 2018). It
also explains the various roles played by different

people in the society especially in the aspect of
pursuing a livelihood. Middle aged and young farmers
have proved to be active and ready to try new
innovations and can provide the needed labor during
crop production (Kimaru-Muchai et al., 2020). Elderly
farmers have more experience, resources and authority
that would give them more possibilities for trying new
innovations; however receptiveness to new ideas and
technologies typically decreases with age as a result of
an increase in risk aversion and a decreased interest in
farming (Relf-Eckstein et al., 2019).

Table-2: Age bracket of the respondents (h=152)
Age Percent
Below 35 years (Youth farmers) 22
35-60 years (Middle aged farmers) | 41
Above 60 years (Elderly farmers) | 37
Total 100

3.1.2 Gender of the Respondents

The largest number of the respondents were
female at 52.6 percent while men at 47.4 percent as
presented in Figure 1.

th Lh Lh Lh
[T T Y

Percent

48 474
47
46
45

44
Men

Gender of the respondents

52.6

Female

Fig-1: Gender of the Respondents

The findings in Figure 1 infer that number of
women involved in potato production was higher
compared to men. Gender influences an individual’s
attitude, behavior, interaction, status and participation
in the decision-making processes. According to Doss
(2018), in most African societies, gender accredits
certain roles that are established by society and allowed
by customs. A study by Sachs (2018) found that women
especially in the developing countries reside in rural

areas and are greatly involved in the agricultural
production; this may explain the high percent of female
smallholder farmers in potato production in Molo Sub
County.

3.1.3 Highest Level of Formal Education Attained by
Respondents

The respondents’ findings on the highest level
of education attained are shown in Table 3.
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Table-3: Highest Level of Education Attained by
Respondents (n=152)

Education level Percent
No formal education 7.2
Primary 32.9
Secondary 38.2
Post-secondary education | 21.7
Total 100.0

Results in Table 3 shows that only 7.2% of the
respondents never attended any formal education, 32.9
% of the respondents completed primary level of
education, 38.2% of the respondents had attained
secondary school education, 21.7 % had attained post-
secondary education. The study revealed that majority
of the respondents had attained basic up to post-
secondary education. Therefore, it can be concluded
that literacy levels in the study area were high with over
92.8 % of respondents attaining formal education and
can thus read and understand information about potato
production practices. Communication is therefore
unlikely to be a barrier to these farmers when using
information and services that promote crop production.
Education has been describe as the process that is meant
to equip individuals with desirable knowledge, skills
and attitudes which are basic in preparing individuals in
pursuit for economic survival (Kemmis & Edwards-
Groves, 2018). According to Mahmood and Zubair
(2020), literate farmers are more likely to understand
the crop production practices compared to the illiterate
ones.

3.1.4 Potato Farming Experience
The respondents’ responses on potato farming
experience are shown in Table 4.

Table-4: Potato Farming Experience (n=152)

Farming experience (Years) | Percent
0-5 years 48.0
6-10 years 28.3
11-15 years 7.2
over 16 years 16.4
Total 100.0

The majority of smallholder potato farmers (48
%) stated having been in potato farming for 0-5 years,
28.3% have been in potato farming for 6-10 years. 7.2%
have been in potato farming for 11-15 while 16.4 %
have been in potato farming for over 16 years. From the
results in Table 4 it was established that more
households are taking up potato farming as one of their
sources of livelihoods in the study area. This
information is informative to development partners and
extension staff in that they need to put more efforts in
helping farmers to improve potato production
considering its contribution towards income and food
security. As pointed out by Salau et al. (2014) the
experience in farming is important for effective day-to-
day running of farming activities and therefore
determines the farmer ability to address issues of crop
production.

3.1.5 Membership in Farmer Group

The findings in this study in membership to a
farmer group and main activities carried out within
those groups are given in Figure 2 and Figure 3.

§0.0
60.0
40.0

Percent

20.0

0.0
Yes

Membership in a Farmer Group

No

Fig-2: Membership in Farmer Group

Study results in Figure 2 revealed that 62.5 %
of the respondents belonged to a farmer group whereas
37.5 % of the respondents did not belong to any farmer
group in the region. Belonging to farmer groups have
the potential to enhance information sharing,
networking, exchange of new ideas and increased
access to production and marketing information among
potato producers in the study area due to collective
action. Tolno et al. (2016), found that membership in a
farmer group is likely to increase producers ‘income

earning capabilities due to skills and joint learning
among them as opposed to individual farmers who do
not belong to a farmer group. As stated by Bourne et al.
(2021) the Kenya government through the county
government, Non- Governmental Organizations, private
sectors use farmer groups as a strategy to maximize
efficiency in agricultural production by spreading newly
developed technologies to farmers, training farmers and
information dissemination through extension services.
These bodies find it easy to work and conduct activities
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like training, advisory services with farmers who are
already organized in groups compared to those who are
individuals (Eidt et al., 2020).

Table baniking M7

(]
12% =

Social welfare
10%

Further analysis in Figure 3 revealed that there
were 5 main activities carried within a group in the
study area which include; farming, social welfare, table
banking, marketing and merry go round.

Merry go round
2%

Farming
T4%

Fig-3: Activities done in the farmer groups

About 74% of the respondents indicated
farming as the main activity, 10% indicated social
welfare as the main activity within the group,12% of the
respondents identified table banking as the main
activity within the group, 2% of the respondents
indicated marketing as the main activity within the
group, while 2.2% indicated merry go round. Activities
carried out in farmer groups are ambition towards
farming improvement and development among farmers
(Wulanjari et al., 2021). Merry go round and table
banking for instance are strategic activities that enable
farmers save, access finances and other contributions in
terms of pool of funds through loans (Suswati et al.,
2020). Farming, social welfare and marketing activities
leverage collective action to access certain services,
including the exchange of information, providing
representation and voice to members, the marketing of
produce and the buying of inputs (Ingutia & Sumelius,
2021).

3.1.6 Land Ownership
The findings on the land ownership status by
the respondents in the study area are shown in table 5.

Table-5: Ownership of land

Ownership of land | Frequency | Percent
Self-owned 68 44.7
Family 26 17.1
Rented 58 38.2
Total 152 100.0

The study (Table 5) discloses that (44.7%) of
the land in the study area is self-owned, (17.1%) is
family while (38.2%) is rented. This thus gives
smallholder potato farmers a free hand in choice of
investment and control in potato production. The nature
of land ownership has an important contribution to how

a farmer utilizes and makes investments on land and
intensification of agricultural production in his/her land
(Sylvester, 2013). This signifies the importance of
documenting the status of the ownership in the study
area in order to address issues in potato production.

3.2 Potato Production Practices

3.2.1 Reasons for Growing Potato

The study found that potato is grown for sale
for income generation as well as food in Molo Sub
County. As indicated in Table 6 majority of the
respondents 51.3 % grow potato only for sell, 47.4%
grow potato for both selling and home consumption
while 1.3 % grow potato only for consumption.

Table-6: Reasons for growing potato (N=152)

Reason for growing potato | Percent
Sale 51.3
Home consumption 1.3
Both 474
Total 100.0

The results in Table 6 above thus established
that potato crop contributes towards farmers’ food and
income among the respondents. Similar study
conducted in Molo and other counties also indicated
that farmers in Kenya grow potatoes for both food
consumption and cash (Maingi et al., 2020).

3.2.2 Types of Potato Variety Grown by the
Respondents

The findings in this study on the types of
potato variety used by respondents in Figure 3 reveals
that majority (96.7%) of the respondents use Shangi,
1.3 % use Dutch, 0.7% use Tigoni, 0.7 % used
Sheherekea, while 0.7% use Makis.
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Fig-4: Types of potato seed variety used by respondents in molo sub-county.

According to Okello et al. (2016) use of potato
varieties which are quality has the potential to increase
outputs, food security and incomes of the farmers.

3.2.3 Number of Times Potatoes Are Grown in A
Year by the Respondents in the Study Area

As shown in Figure 5 Eighty five percent of
these respondents reported to grow potato twice in a
year, 11 % grow it thrice in a year and 4% grow it once
in a year respectively. This concludes that the potatoes
are growing majorly twice a year in the study area.

11% '

85%

= Once
Twice

Thrice

Fig-5: Number of times growing potatoes in a year

3.2.4 Size of The Farm Use for Potato Production in
Acres by the respondents

The size of farm owned by the farmers is
important natural asset that determines the farming
system that can be utilized, farmer's adoption of new
technologies and output that can be obtained from the
land. The results showed that majority of the
respondents 42.8% and 40.8 % farmed their potatoes on
land below 2.0 acres and 2.1- 3 acres respectively, 11.8

% farmed their potatoes on a land ranging between 3.1 -
4 acres, while 4.6 % farmed their potatoes on a land
ranging between 4.1 — 5.0 acres (Figure 5). From the
study, most respondents farmed their potatoes on land
less than five acres. This confirms the general
observation that most potato in Kenya are
predominantly grown by smallholder potato farmers
whose farm size is less than five acres (MoALF, 2016).
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Fig-5: Distribution of Farm size of the respondents

3.2.5 Level of Potato Production

Improvement of agricultural production such
as potato production among smallholder farmers is an
important factor in achieving household income, food
nutrition and security. In order to achieve improved
agricultural production determination of production
levels is instrumental. Following the analysis, the study

revealed three production levels based on the amount of
potato yield per ha from the potato farmer field. These
levels are as follows; low level, which refers to the
potato yield of less than 5 tons/ha; medium level, which
refers to potato yield between 5-10 tons/ha; and high
level, which refers to potato yield of above 10 tons/ha
as illustrated in Table 7.

Table-7: Distribution of potato yield levels in year 2020/21 production seasons (n=152)

Respondent’s Potato production levels | Frequency | Percentage
Low (< 5tons/ha) 119 78.3
Medium (5 < >10 tons/ha) 27 17.8

High (10 > tons/ha) 6 3.9

Total 152 100.0

The findings on the potato yields (Table 7)
among the respondents show that majority of them 119
(78.3%) have potato yields less than 5tons/ha and 27
(17.8%) of the respondents had potato yield of between
5 and 10 tons/ha and only 6 (3.9 %) potato farmers
produced above 10 tons/ha. This indicates that potato
yields are still low in the area as compared with
optimum yield which is 20 - 30 tons/ha (Gitari et al.,
2018).

3.3 Problems Facing Smallholder Potato Farmers

This present study finds out which constraints
that are the major challenges facing the potato industry
that inhibit the growth and development of the potato
sector as perceived by the respondents. The study found
that these challenges reduce the performance of
smallholder potato farmers in Molo Sub County as
shown in Table 9.

Table-9: Descriptive statistics for Problems facing smallholder potato farmers

Problem faced

Highest pests’ infestation

High Diseases infestation

Lack of market accessibility

Lack of quality potato seeds

Soil related problems

Unfavorable weather conditions

Poor storage facilities

High costs of inputs

Frequency | Percent
130 85.5
131 86.2
101 66.4
100 65.8
93 61.2
94 61.8
99 65.1
108 71.1

As indicated in the Table 9, majority of
smallholder potato farmers were facing challenges such
as high pest and disease infestation, lack of market
accessibility and quality potato seeds, soil related
problems, unfavorable weather conditions, poor storage
facilities and high cost of inputs. The findings of the

study are in line with the study conducted by Wassihun
et al. (2019) who cited that high pest and disease
infestation, lack of market accessibility and lack of
quality potato seeds were problems facing potato
production in Ethopia. Otieno (2019) cited that high
pest and disease were the most important challenges
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affecting potato production in East Africa Region.
Majeed et al. (2018) further cited that among various
challenges facing potato production were high cost of
inputs such as high cost of fertilizers, agro-chemicals
and seeds in Pakistan. Chamedjeu (2018) observed that
diseases like late blight and bacterial wilt were the main
challenges facing potato production in Nakuru County.

Additional challenges include poor storage
facilities, high cost of inputs, unfavorable weather
conditions and soil related problems. Mosota (2018)
cited that high cost of fertilizer and ago-chemicals, poor
storage facilities, soil related problems and unfavorable
weather conditions were among the various challenges
facing potato production in Kenya. According to Tolno
et al. (2016) main production challenges facing
smallholder agricultural production include high pests
and diseases infestation, unfavorable weather

conditions, lack of market accessibility, high cost of
inputs, poor storage facilities and soil related problems
in Guinea. Eliya et al. (2019) stated that low quality
seeds and lack of cold storage facilities were main
challenges affecting potato production in Malawi.

3.4 Suggested Solutions for Improvement of Potato
Production the Area by the Respondents

Results from the findings (Table 10) indicated
that sensitization of farmers on importance of using
quality farm inputs (63%) in potato production and
intensification of research on potato production
improvement (39%) were various suggestions given out
by the respondents as significant for improving potato
production in the study area. Other suggestions were
subsidies of farm input and farmer commitment in
collective action at 87% and 66 % respectively.

Table-10: Suggested solutions for potato production improvement by smallholder farmers

Suggested Solutions Frequency | Percent
Encourage farmer commitment in collective action for market power and services supporting 100 66
potato production

Sensitize farmers more on importance of using quality farm inputs 95 63
Government through trusted input sellers to subsides farm input 132 87
Intensify research on potato production improvement 60 39

4. CONCLUSION AND RECOMMENDATIONS

Majority of smallholder potato farmers were
facing challenges such as high pest and disease
infestation, lack of market accessibility and quality
potato seeds, soil related problems, unfavorable weather
conditions, poor storage facilities and high cost of
inputs. Smallholder potato farmer’s yields are still low
as majority 78.3% recorded less than 5 tons per hectare.
These challenges can be solved to enable farmers
realized the potential of potato production. Potato crop
matures within a short period of time and this enables
the smallholder farmers to grow it in two or more
seasons in a year unlike other cereals such as wheat or
maize which take more than 5 months or one year to
mature in Molo Sub-County.

This study recommends that farmers should be
educated and empowered to be committed in collective
action for market power and services supporting potato
production which enables them access information that
improve potato production. Smallholder potato farmers
should sensitize more on importance of using quality
farm inputs. Government through trusted input sellers to
subsides farm input prices to enable farmers affordable
them. Conduct trainings more frequently on pests and
diseases control and management. Intensify research on
potato production improvement to establish ways of
boosting production.

REFERENCES

e FAOSTAT. (2020). Available at
http://www.fao.org/faostat/ en/ #compare (accessed
on 14 January 2020).

o Beales, K. A. (2019). Potatoes, nutrition and health.
American Journal of Potato Research, 96(2), 102—
110.

e CIP. (2020). Potato Facts and figures. Retrieved
from https://cipotato.orgcropspotato

e Tadesse, Y., Almekinders, C. J. M., Schulte, R. P.
0., & Struik, P. C. (2019). Potatoes and livelihoods
in Chencha, southern Ethiopia. NJAS-Wageningen
Journal of Life Sciences, 88, 105-111.

e FAO (2019). The Potato Sector. Available at
https://www.potatopro.com/world/potato-statistics
(verified 30 April 2019). Food and Agriculture
Organization of the United Nations, Rome, Italy

e VIB. (2019). Potato in Africa. Fact Sheets.
Available online at:
http://www.vib.be/VIBDocumentLibrary/VIB_Fact
s%20Series_Potato%20in%20Africa%20LR.pdf
(accessed January 25, 2020)

e  Wasilewska-Nascimento, B.,  Boguszewska-
Mankowska, D., & Zarzynska, K. (2020).
Challenges in the Production of High-Quality Seed
Potatoes (Solanum tuberosum L.) in the Tropics
and Subtropics. Agronomy, 10(2), 260.

e Ochola, W. A. (2017). Influence Of Extension
Approaches  Implemented by  Agricultural
Institutions on Smallholder Farming Practices in
Nyanza-Kenya. (Doctoral dissertation, Kisii
University).

e Mengui, K. C., Oh, S., & Lee, S. H. (2019). The
technical efficiency of smallholder Irish potato
producers in Santa subdivision, Cameroon.

© East African Scholars Publisher, Kenya

120


https://cipotato.orgcropspotato/

Beatrice Chepkoech, East African Scholars J Agri Life Sci; Vol-5, Iss-6 June, 2022): 112-122.

Agriculture, 9(12), 259, Journal of Agriculture.
https://doi.org/10.3390/agriculture9120259
Kimathi, S. M., Ayuya, O. I., & Mutai, B. (2021).
Adoption of climate-resilient potato varieties under
partial population exposure and its determinants:
Case of smallholder farmers in Meru County,
Kenya. Cogent Food & Agriculture, 7(1), 1860185.
Mbego, S. (2019). Kenya can produce between 8
million tons of potato annually. Standard Digital.
Retrieved 10 June 2019 from
https://www.standardmedia.co.ke /business/
article/2001315652/kenya-s-potential-in-
potatoproduction-revealed.

Kenya Inevestment Authority. (2020). Potato and
Cassava investment profile. Online
informationavailableathttps://www.intracen.org/upl
oadedFiles/intracenorg/Content/Redesign/Project/P
IGA/Kenya_Agro_Potato_Cassava_booklet_20201
125.pdf

Bolt, J., Duku, C., Groot, A., Demissie, T., &
Recha, J. (2019). Potato Kenya: Climate change
risks and opportunities.

Mburu, H., Cortada, L., Haukeland, S., Ronno, W.,
Nyongesa, M., Kinyua, Z., ... Coyne, D. (2020).
Potato Cyst Nematodes: A New Threat to Potato
Production in East Africa. Frontiers in Plant
Science, 11(May), 1-13.
https://doi.org/10.3389/fpls.2020.00670

Devaux, A., Goffart, J.-P., Petsakos, A., Kromann,
P., Gatto, M., Okello, J., & Hareau, G. (2020).
Global food security, contributions from
sustainable potato agri-food systems. In The Potato
Crop (pp. 3-35). Springer, Cham.

EIMassah, S., & Mohieldin, M. (2020). Digital
transformation and localizing the Sustainable
Development Goals (SDGs). Ecological
Economics, 169, 106490.

Ministry of Agriculture, Livestock and Fisheries.
(MOALF) (2018). The National Potato

Ruto, J. (2018). Agricultural Stakeholders to
Market Potato as the Food of Choice. Retrieved
January 31, 2018, from Farmbiz Africa:
http://farmbizafrica.com/markets/170- agricultural-
stakeholders-to-market-potato-as-the-food-of-
choice.

Maingi, F. M., Mbuvi, H. M., & Abdul Hameed, A.
(2020). Physical-Chemical Characterization of
Soils in Selected Potato Growing Areas of Molo,
Nakuru County Kenya. 13Th International
Conference.

Mutinda, R. M. (2020). Factors influencing
Agripreneurs’ participation and investments in
clean seed potato enterprises in Molo, Nakuru
County, Kenya. (Master Thesis, Egerton
University).

Kamau, P. N., Gathungu, G. K., & Mwirigi, R. N.
(2020b). Technical Efficiency of Irish Potato
(Solanum tuberosum L.) Production in Molo Sub

County, Kenya. Asian Journal of Advances in
Agricultural Research, 1-9

Ebrahim, S., Mohammed, H., & Ayalew, T.
(2018). Effects of seed tuber size on growth and
yield performance of potato (Solanum tuberosum
L.) varieties under field conditions. African Journal
of Agricultural Research, 13(39), 2077-2086.
Gebru, H., Mohammed, A., Dechessa, N., &
Belew, D. (2017). Assessment of Production
Practices of Smallholder Potato (Solanum
tuberosum L.) Farmers in Wolaita Zone, South
Ethiopia. Agriculture and Food Security 2017.
Retrieved from
https://doi.org/10.1186/s40066=017-0106-8 on
2/9/2017

CABI. (2020). Surveillance of potato diseases in
Kenya-CABI.org

Savary, S., Willocquet, L., Pethybridge, S. J.,
Esker, P., McRoberts, N., & Nelson, A. (2019).
The global burden of pathogens and pests on major
food crops. Nature Ecology & Evolution, 3(3),
430-439.

Kamau, P. N. (2019). Effect of Farm Inputs and
Smallholder Farmer Characteristics on Irish Potato
(Solanum Tuberosum L.) Production Technical
Efficiency in Molo Sub County, Nakuru County,
Kenya (Doctoral dissertation, Chuka University).
Niere, B., & Karuri, H. (2018). “Nematode
parasites of potato and sweet potato,” in Plant
Parasitic Nematodes in Subtropical and Tropical
Agriculture, eds R. Sikora, D. Coyne, J. Hallmann,
and P. Timper (Wallingford: CAB International),
222-251

Moore, A., Sullivan, D. M., Olsen, N., Hutchinson,
P. J. S., Wharton, P., & Wenninger, E. J. (2020).
Organic Potato Production. In Potato Production
Systems (pp. 101-131). Springer

Otieno, H. M. O. (2019). Impacts and Management
Strategies of Common Potato  (Solanum
tuberosum L.) Pests and Diseases in East Africa.
Frontiers in Science, 9(2), 33-40.
https://doi.org/10.5923/j.fs.20190902.01

Heeb, L., Jenner, E., & Cock, M. J. W. (2019).
Climate-smart  pest  management:  building
resilience of farms and landscapes to changing pest
threats. Journal of Pest Science, 92(3), 951-969.
County Government of Nakuru. (2018): Nakuru
County Integrated Development Plan, 2018-2022
Kenya National Bureau of Statistics. (2019). 2019
Kenya Population and Housing Census Volume 1:
Population by County and Sub-County. In 2019
Kenya Population and Housing Census. Retrieved
from https://www.knbs.or.ke/?wpdmpro=2019-
kenya-population-and-housing-census-volume-i-
population-by-county-and-sub-county

Borg, W. R, Gall, D. G., Gall, J. P. (2003).
Educational Research: An Introduction. Boston,
USA: Pearson Education, Inc

© East African Scholars Publisher, Kenya

121


https://doi.org/10.3390/agriculture9120259
https://doi.org/10.3389/fpls.2020.00670
https://doi.org/10.5923/j.fs.20190902.01
https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county
https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county
https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county

Beatrice Chepkoech, East African Scholars J Agri Life Sci; Vol-5, Iss-6 June, 2022): 112-122.

Nassiuma, D. K. (2000). Survey sampling. Theory
and Methods, 10(1), 59-63.

Kimaru-Muchai, S. W., Ngetich, F. K., Baaru, M.,
& Mucheru-Muna, M. W. (2020). Adoption and
utilisation of Zai pits for improved farm
productivity in drier upper Eastern Kenya. Journal
of Agriculture and Rural Development in the
Tropics and Subtropics (JARTS), 121(1), 13-22.
Relf-Eckstein, J. E., Ballantyne, A. T., & Phillips,
P. W. B. (2019). Farming Reimagined: A case
study of autonomous farm equipment and creating
an innovation opportunity space for broadacre
smart farming. NJAS-Wageningen Journal of Life
Sciences, 90, 100307.

Doss, C. R. (2018). Women and agricultural
productivity: Reframing the Issues. Development
Policy Review, 36(1), 35-50. Wiley Online Library
Sachs, C. E. (2018). Gendered fields: Rural
women, agriculture, and environment. Routledge.
Kemmis, S. and Edwards-Groves, C. (2018).
“Understanding education,” History, politics and
practice. Springer.

Mahmood, M. I., & Zubair, M. (2020). Farmer’s
Perception of and Factors Influencing Agroforestry
Practices in the Indus River Basin, Pakistan. Small-
Scale Forestry, 1-16.

Salau, E. S., Lawee, A. Y., Luka, G. E., & Bello,
D. (2014). Adoption of improved fisheries
technologies by fish farmers in southern
agricultural zone of Nasarawa State, Nigeria.
Journal of Agricultural Extension and Rural
Development, 6(11), 339-346.

Tolno, E., Kobayashi, H., Ichizen, M., Esham, M.,
& Balde, B.S. (2016). Potato Production and
Supply by Smallholder Farmers in Guinea: An
Economic Analysis. Asian Journal of Agricultural
Extension, Economics & Sociology, 8(3); 1-16,
2016; Article no. AJAEES.21726.

Bourne, M., De Bruyn, L. L., & Prior, J. (2021).
Participatory  versus traditional  agricultural
advisory models for training farmers in
conservation agriculture: a comparative analysis
from Kenya. The Journal of Agricultural Education
and Extension, 27(2), 153-174.

Eidt, C. M., Pant, L. P., & Hickey, G. M. (2020).
Platform, participation, and power: how dominant
and minority stakeholders shape agricultural
innovation. Sustainability, 12(2), 461. mdpi.com
Woulanjari, M. E., Cempaka, I. G., Jatuningtyas, R.
K., & Ambarsari, |. (2021). Farmer group
empowerment in developing joint venture (Study
case at Karya Jasa 3 Group in Kendal). IOP
Conference Series: Earth and Environmental
Science, 807(3), 32037. IOP Publishing.

Suswati, S., Hutapea, S., & Indrawaty, A. (2020).
Empowerment of Farmer Community Group in
Sampali Village Together with Students of
Agriculture Faculty Medan Area University in
Barangan Banana Plants Development with Tissue
Culture Banana Seeds, Suckers and Applications of
Mycorrhiza. Budapest International Research in
Exact Sciences (BirEx) Journal, 2(2), 119-124.
Ingutia, R., & Sumelius, J. (2021). Do farmer
groups improve the situation of women in
agriculture in rural Kenya? International Food and
Agribusiness  Management  Review, 1-22.
https://doi.org/10.22434/ifamr2020.0142

Sylvester, S. (2013). Land tenure reforms and
investment in Tanzania. (Masters’ dissertation,
University of Dar es Salaam, Tanzania).

Okello, J. J., Zhou, Y., Kwikiriza, N., Ogutu, S. O.,
Barker, 1., Schulte-Geldermann, E., ... Ahmed, J.
T. (2016). Determinants of the use of certified seed
potato among smallholder farmers: the case of
potato growers in central and eastern Kenya.
Agriculture, 6(4), 55.

Ministry of Agriculture, Livestock and Fisheries.
(MoALF). (2016). The National potato strategies.
Ministry of Agriculture, Livestock and Fisheries,
Nairobi, Kenya.

Gitari, H. I., Gachene, C. K. K., Karanja, N. N.,
Kamau, S., Nyawade, S., Sharma, K., & Schulte-
Geldermann, E. (2018). Optimizing yield and
economic returns of rain-fed potato (Solanum
tuberosum L.) through water conservation under
potato-legume intercropping systems. Agricultural
Water Management, 208, 59-66.

Wassihun, A. N., Koye, T. D., & Koye, A. D.
(2019). Analysis of technical efficiency of potato
(Solanum tuberosum L.) Production in Chilga
District, Amhara national regional state, Ethiopia.
Journal of economic structures, 8(1), 1-18.

Majeed, A., & Muhammad, Z. (2018). Potato
production in Pakistan: challenges and prospective
management  strategies - A review.
researchgate.net, 50(5), 2077-2084.

Chamedjeu, R.R. (2018). Prospecting for biological
control agents against ralstonia solanacearum in
potato. (Doctoral dissertation, JKUAT-PAUSTI).
Mosota, R. E. (2018). Effects of NPK Fertilizer and
Fungicide Application Rates on the Performance
and Management of late blight. (Master’s Thesis,
Egerton University)

Eliya, K., Paul, D., Ted, N., & Julius, O. (2019).
Assessing factors influencing farmer’s adoption of
improved potato varieties in Malawi. International
Journal of Economy, Energy and Environment,
4(1), 1.

Cite This Article: Beatrice Chepkoech (2022). Socio-Demographic Characteristics and Potato Production Practices of Smallholder
Potato Farmers in Molo Sub-County, Kenya. East African Scholars J Agri Life Sci, 5(6), 112-122.

© East African Scholars Publisher, Kenya

122


https://doi.org/10.22434/ifamr2020.0142

