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Abbreviations and Acronyms
AFAP		
AGRA
Al		
ARMCARM
Ca		
CAPI		
CBO
CCE		
CSO		
DAP		
FBO		
FGD		
FIPS		
FYM		
GIS		
Ha		
IFDC		
IPA		
ISFM		
KALRO
KEPHIS
K		
Ke-Fert
KFA		
Kg		
KI
KII		
KMT		
KES 		
LR		
O2		
OAF		
ODK		
N		
NGO		
Mg		
Mn		
MSC		
MT		
P		
PPE		
SCG		
SR		
TTFA		
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Africa Fertiliser Agribusiness Partnership
Alliance for a Green Revolution in Africa
Aluminium
Cement (formerly Athi River Mining Ltd)
Calcium
Computer-Aided Personal Interviews
Community Based Organisations
Calcium carbonate equivalents
Civil Society Organisations
Di-Ammonium Phosphate
Faith Based Organisations
Focus Group Discussion
Farm Input Promotions Africa Ltd
Farm yard manure
Geographical Information Systems
Hectares
International Fertiliser Development Center
Innovations for Poverty Action
Integrated Soil Fertility Management
Kenya Agriculture and Livestock Research Organisation
Kenya Plant Health Inspectorate Services
Potassium
Kenya Fertiliser Roundtable
Kenya Farmers Association; Kakamega Farmers Agency
Kilogram
Key Informant
Key Informant Interview
Kenya Markets Trust
Kenya shilling
Long rains
Oxygen
One Acre Fund
Open Data Kit
Nitrogen
Non-Governmental Organisation
Magnesium
Manganese
Mumias Sugar Company
Metric tons
Phosphorus
Personal Protective Equipment
Silikon Consulting Group Ltd
Short rains
Toyota Tsusho Fertiliser Africa Limited
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Definition of terms
Household: A house and its occupants regarded as a unit. The lowest sampling unit
in the farmer interviews using questionnaires was a household. In everyday language,
a household simply means a house and its occupants regarded as a unit. A challenge
in sampling arises where a homestead houses several families. Hence the need for the
definition requires to be nuanced depending on the purpose of the investigation. A
common social-science research definition of the term “household” is about the people
who share a common kitchen. This approach is able to deal with the issue of multiple
families living in the same homestead.
Household size: By “household size” is meant the number of persons living in a
household more or less permanently and who are dependent on farm resources;
irrespective of familial relationships. In our case, we used the following definition of
household size: the number of persons living in a household more or less permanently
and who are dependent on farm resources, irrespective of familial relationships. Thus,
an employee who lived in a household is part of the household size
pH: A figure expressing the acidity or alkalinity of a solution on a logarithmic scale on
which seven is neutral, lower values are more acidic and higher values more alkaline.
Smallholder farmer: For the purposes of the study we defined smallholder farmers
as those growing maize in a maximum/land size of 12 hectares. There were instances
of farmers with large-scale farms but who were growing maize and other crops on only
a small part of the farm.
Small farm versus large farm: According to the Agriculture Act (Cap.318), a “largescale farm” means a farm which produces a gross income of not less than ten thousand
shillings a year; and a “small-scale farm” means any farm which produces below this
figure. From the Statistical Abstract (Kenya National Bureau of Statistics), small
farms are between 0.2 and 12 hectares (ha) though there are some outside this range.
In large-scale farming counties namely, Nakuru, Uasin Gishu, Trans-Nzoia, Kericho,
Nandi and Laikipia, the average size of farms is around 700 hectares. Overall, 25% of
the farms range between 20 and 50 hectares. The average farm size in Kakamega county
is three hectares for small-scale holders while large-scale holders have an average of 10
hectares (ASDSP, 2014). With rapid increase in population, the size of land that qualifies
a farm to be classified as “small” or “large” is bound to change. For the purposes of the
current study, we defined smallholder farmers as those growing maize in a maximum
of 12 hectares (or 30 acres). Our data was collected on that basis and two-thirds of the
households had land holdings capped at only 1.2 ha or three acres; 86 per cent of the
households had land holdings capped at 2.8 ha or seven acres (see Figure 10). There
were instances of farmers with large-scale farms but who were growing maize and
other crops on only a small part of the farm. A particularly interesting example (though
not part of the sampled farmers) was a farmer in Cherangany in Trans-Nzoia county
with hundreds of acres of land but reportedly he was only doing four acres of maize.
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What informed the study? Facts and figures
In general, soils in Western Kenya are not
only acidic but they also suffer from soil
nutrient depletion.
One of Kenya’s current Big Four Agenda
(2018-2022) is the improvement of food and
nutritional security.
Farming is not optimal on account of high
risks associated with dependence on rain-fed
agriculture, high input prices, and low farmgate prices. Agricultural productivity is low
because of low utilisation of yield-raising
inputs (improved seeds, fertilisers and other
agro-chemicals,) inadequate irrigation, low
soil fertility, high soil acidity and reliance on
manual labour for farm production.

13%

of arable land
had acidic
soils
Regions

Western
Nyanza
Rift Valley
Central
Eastern
Coastal
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The
Ministry
of
Agriculture
estimates that around 50% of
smallholders in western Kenya may
be farming soils with pH below 5.5.
For many crops, their optimum soil
pH for plant growth is 5.5 to 6.5 (One
Acre Fund, 2015). On account of soil
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acidity, farmers experience low crop
response to fertilisers and hence low
crop yields. The result is continued
food insecurity and poverty. Maize
yields grown in these acidic areas
has been documented to be as low as
one ton per hectare, way below the
potential of six tons per hectare.
Lime is one of the major solutions
to soil acidity. The application
of agricultural lime, a calciumcontaining product processed from
limestone, gypsum or dolomite
increases the soil pH, reduces the
solubility of the toxic elements and
increases availability of nutrients to
plant roots.
Lime also helps in biological
nitrogen fixation in legumes and
general microbial activity. Although
agricultural lime is produced in
Kenya and used by large-scale
farmers, historically, its use by
small-scale farmers has been low.
In 2015, Kenya Markets Trust
(KMT) initiated an intervention to
increase use of agricultural lime by
smallholder farmers in three pilot
counties (Kakamega, Vihiga and
Uasin Gishu) in the western part of
Kenya.
This was to be realised through
pro-actively seeking and managing
relationships with agro-dealers
willing to sell lime to farmers; agrodealers giving more information to
farmers about agricultural lime and
lime use; lime suppliers improving
their marketing; and greater
collaboration between lime suppliers
and soil testing firms.

ENHANCING MARKET ACCESS AND USE OF AGRICULTURAL LIME AMONG SMALLHOLDER
FARMERS IN WESTERN KENYA REGION: EARLY IMPACT ASSESSMENT REPORT

In 2015, KMT partnered with a lime
manufacturing company based in Kisumu
County, seeking to develop a model
that could ensure sustainable supply of
agricultural lime to smallholder farmers
in western Kenya. The model involved
working with the lime manufacturers, agrodealers and other stakeholders with the key
interventional strategic activities being;
Soil testing – Boost understanding
of the soil health status as a precursor for liming. Soil acidity level
tests provide information on the
amount of lime needed and general
knowledge on soil fertility.

Awareness Creation – Boost
knowledge on soil testing and
lime use service which will aid in
counteracting soil acidity levels.
Limited awareness could be a key
constrain to use of lime among
smallholder farmers.
Accessibility – Creation of
accessibility points to lime, soil
testing services and markets could
be a major constraint. KMT is
working with the lime manufaturing
company and its distribution
networks of agro-dealers as a key
intervention strategy.

Objectives of the study
The study aimed:

1

To establish the existing knowledge levels, knowledge gaps and
information awareness on lime and soil testing services among
smallholder farmers in western Kenya region

2

To establish uptake levels of lime use and soil testing services among
smallholder farmers in western Kenya region
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To establish the change in business performance, market share, sales
and revenue for the lime manufacturing partner and its distribution
networks through sales of lime and soil testing services

4

To demonstrate the impact of lime use and soil testing services on farm
productivity, yields and farmer incomes in western region

5

To demonstrate the intervention’s impact on cross-cutting issues,
including climate resilience and gender

5

What did the study seek to address?
This study sought to address identified
constrains such as; agricultural lime
use by smallholder farmers, limited
awareness on the levels of soil acidity,
lack of access to lime and limited access
to soil fertility testing services.

expand the number, skills and reach
of its distributors and stockists and
hence significantly increase farmers’
access to lime. In this context, the
current study sought to find out if
this model has worked.

Key assumptions

The second hypothesis was that
application of lime to acidic soils
would improve productivity; thus
when farmers apply lime to their
fields, they should increase their
crop yields. This study looked for
evidence to show whether or not
lime use leads to crop productivity.

The first hypothesis was that a
private-sector distribution model
for lime could significantly improve
access to lime by smallholder
farmers. In other words, it was
assumed that as a result of KMT
facilitation, the lime company would

Scope of the study
This study was conducted in Uasin Gishu, Trans-Nzoia, Kakamega and Bungoma Counties
and incorporated an interaction with a cross-section of stakeholders including public officials.

Trans
Nzoia
County

Sub-Counties

Kwanza (4 wards)
Cherangany (7 wards)
Kiminini (6 wards)
Saboti (5 wards)
Endebess (3 wards)

Bungoma
County

Sub-Counties
Elgon (6 wards)
Sirisia (3 wards)
Kabuchai (5 wards)
Kanduyi (9 wards)
Bumula (6 wards)
Webuye East (3 wards)
Webuye West (3 wards)
Kimilili (4 wards)
Tongaren (6 wards)
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Uasin
Gishu
County
Sub-Counties
Soy (7 wards)
Turbo (6 wards)
Moiben (5 wards)
Kapseret (5 wards)
KES ses (4 wards)
Ainabkoi (3 wards)

Kakamega
County

Sub-Counties
Lugari (6 wards)
Likuyani (5 wards)
Malava (7 wards)
Lurambi (6 wards)
Mumias East (3 wards)
Navakholo (6 wards)
Mumias West (4 wards)
Matungu (5 wards)
Butere (5 wards)
Khwisero (4 wards)
Ikolomani (4 wards)
Shinyalu (6 wards)
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Key findings from the study
Soil acidity, low soil fertility
widespread in Western Kenya
The key findings reveal that in line with
Kenya’s soil map, soil acidity and low
fertility are widespread in soils in the
western region. To raise productivity of
these soils there is need to address the twin
challenges.
Since the levels of acidity and infertility
differ from soil to soil, it is important to
undertake soil analysis before undertaking
corrective measures.

55%
of the

Farmers employ different approaches in
dealing with soil acidity challenges. This has
enhanced micro-dosing promoted by Farm
Input Promotions Africa Ltd. (FIPS), One
Acre Fund and the use of granulated lime,
all done without any form of soil testing.
Over time, more farmers have increased
their knowledge levels about soil acidity,
soil testing and liming. For example, in
all the four counties, 55% of the household
respondents said they had heard of soil
acidity; while 44% knew about soil testing.

44%
of the

household
respondents
said they had
heard of soil
acidity

household
respondents
said they had
knew about
soil testing

Farmers’ knowledge about soil
health, soil acidity, soil testing
and lime
It appears that some farmers know about
soil acidity and liming but not about soil
testing.

80%

91%

of the households
believed that
their farms were
not producing at
maximum yield

believed that
crop yield could
be improved by
monitoring soil
health in their
farms

County government extension personnel
arrange routine meetings with farmers’
groups and in these forums, they are able
to provide farmers with information and
receive feedback from farmers.

518

Out of
households,
54 households
(10.4%) had
undertaken
soil tests while
34 households
(7%) had done
liming

Farmers had several sources of
information on lime. The three major
sources were NGOs, extension officers and
fellow farmers. In Trans-Nzoia, 37% of
households learnt about lime from extension
officers; while 22% of households got the
information from school, agricultural shows
and government administrative officials.
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One Acre Fund, an NGO operating in
western region, was the main source of
information on lime especially in Kakamega
and Bungoma counties while in Uasin Gishu
most households got their information from
fellow farmers. Across all four counties,
stockists were mentioned as the least
important sources of information about lime.

Location of farmers who tested soils and use lime

Stockists, TV and research organisations
were reported by a few households with
stockists being indicated in Bungoma by
one household. Radio, TV and research
organisations were not reported as sources
of information on lime in Trans-Nzoia,
Kakamega, and Bungoma respectively.
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Location of farmers who have not tested soils, do not use lime

While distance from lime distributors may be given by some farmers as a reason for not
applying lime, as shown in Figure below, there are many farmers who are very close to lime
supply are not applying lime.

9

We were helped by Equity Group Foundation to carry out soil tests and the
results indicated that our soils were very acidic. We look forward to applying lime.
However, it has not been easy to get lime and we would appreciate if efforts were
made to make lime more accessible.”
– Farmer, Member of Talatany Cooperative, Uasin Gishu

Sources of information about soil acidity, soil testing and lime

55%

44%

of the respondents
in household
interviews said
they had heard of
soil acidity

of the respondents
in household
interviews said
they knew about
soil testing

In all four counties, only 55 per cent of the
respondents said they had heard of soil
acidity during household interviews, while
44 per cent knew about soil testing.
Asked about what they knew about soil
testing, majority stated: “It measures
soil acidity and soil fertility; it is a basis
for recommending crops to grow and the
fertiliser to apply during planting.”
The respondents mentioned the following
sources of this information: NGOs (31.4%),
extension officers (20%), fellow farmers
(18%), radio (13%), and TV (6%).

The NGO, One Acre Fund, was indicated by
majority of the households as the source of
soil testing information, followed by Equity
Group Foundation (EGF), KALRO and our
lime manufaturing partner.
Households mentioned soil testing service
providers as Soil Cares, KALRO, KEPHIS,
Crop Nut Ltd and Moi University but also
sugar companies.
A significant number of households (110 out
of 518 (21%)) stated they were not aware
of soil acidity and for those that were did
nothing to reduce the acidity of their soils.
Liming was mentioned by 34 households
(7%).

31.4%
NGOs

20%

extension officers

18%

fellow farmers

13%

radio

6%

TV
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Proportion of farmers using various sources of information on lime

Sources of information about lime in different counties

The diversity of sources of information
about lime is encouraging. Different
stakeholders play different roles in
information dissemination. Diversification
of information sources was envisaged
in the National Agricultural Sector
Extension Policy (NASEP) (Republic
of Kenya, 2012) and Guidelines and
standards for agricultural extension
and advisory services prepared by the
Ministry of Agriculture, Livestock and
Fisheries (Republic of Kenya, 2017).
These documents provide the rationale for
a multi-stakeholder approach to extension
service delivery. Feedback from farmers
indicated that the quality of information
provided by different stakeholders on
liming and soil testing was not guaranteed
because the information was not packaged
or standardised. For example, when
politicians and local administration officials
speak in public meetings, they provide basic
awareness about the need to use lime but

without technical content. It is difficult to
tell which source of information is working
well and which is not working well.
What is not in doubt is the need for
standardised information, e.g. in pamphlets,
about lime made available widely through
the different avenues.
Another point worth noting is that the
majority of farmers and other stakeholders
appeared unaware of the government’s
policy stance on extension. This was clear
from their repeated complaints about the
low number of extension staff and their wish
to have supply-driven extension services.
Some households indicated that they heard
about liming as early as 1978 but majority
learnt about it between 2015 and 2018 with
2016 and 2017 having the highest number
of households learning about lime. During
the years 2016 to 2018 some of the farmers
who had learned about lime took the next
step of applying the lime to their fields.
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Years when households first learned and applied lime

Training farmers on liming –the key topics
Only 40 respondents were trained on liming. Half of them were trained by an NGO, 10
by Extension Officers, four by fertiliser companies, and four by research organisations. The
training organisations named were One Acre Fund (15), Equity Group Foundation (5), HLCL
(2) and Kitale KFA (1). Most of them were trained in the four years between 2015 to 2018
with their training taking place between January and March. Demonstration farms were the
locations of choice and the trainings took mostly a day or less.

Content of training as recollected by respondents
Topic

Percent of respondents*

Soil acidity

40

Importance of liming

24

Lime application rates and price of lime

15

Source of lime

10

Types of lime

8

*This is % of respondents indicating they were trained.

Training on different types of lime
and source of lime was indicated by
respondents in Kakamega and TransNzoia while lime application rates was
mainly reported in Trans-Nzoia but not
in Bungoma.

6

respondents trained in liming in
Uasin Gishu County with most
being demonstration farmers.
The respondents indicated they
did not pay for the training and
88% of them were satisfied
with the training they received.

For the minority dissatisfied farmers,
the areas that were not clear to them
were soil acidity, methods of applying/
handling lime, cost of lime, and health
effects/risks associated with lime. To
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address these areas the respondents
recommended further training on lime by
reliable qualified personnel who will give
the correct information.
Demonstration farms and field days:
Information from the lime manufacturer
shows that following the partnership with
KMT in 2015, they supported a total of 79
demo farms distributed in the four counties
of Kakamega, Uasin Gishu, Trans-Nzoia
and Bungoma. Demonstrations were not
organised by the project in Bungoma
County. However, there were other actors
that organised demonstrations there.
The demo farms were spread across the
various sub-counties/wards in the above
counties.
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Distribution of HLCL supported demo farms in four counties 2015/16
1
2
3
4

Name of County
Kakamega
Trans-Nzoia
Uasin Gishu
Bungoma
Total

No. of demo farms
16
16
35
12
79

Source: HLCL.

Five field days were held in three counties in August 2016. A total of 576 farmers attended
the field days. This high level of attendance is testament to the fact that many farmers have
had opportunity to learn about lime use though few have adopted the practice.

Field days and farmer attendance
Name of County

Where field day was held

1

Kakamega

Malava

132

2

Trans-Nzoia

Chematich

90

3

Trans-Nzoia

Kiungani

130

4

Uasin Gishu

Kaptagat

86

5

Uasin Gishu

Kiplombe

138

Total

No. of farmers attending

576

Source: HLCL.

Farmers have limited knowledge on types
and sources of lime used.
When asked about the types of lime the
farmers knew, very few were able to mention
anything beyond agricultural lime. Very few
farmers were able to tell that in addition to
agricultural lime, there are other types of
lime used for purposes such as stabiliser in
building and road construction, in livestock
feeds, in sugarcane processing (for cane
juice clarification), as a softener in leather
processing, and to clean gold in gold mines.
However, those who knew about agricultural
lime knew that it is used to correct soil
acidity in the soil. A few farmers knew that
agricultural lime is available in two forms;

crushed rock which is in powder form and
is largely calcium carbonate (CaCO3), and
calcium oxide (CaO). The only “local” name
for lime farmers knew was chokaa (chalk).
Those who had applied the powder form
complained of its dustiness and effect
on hands when manually applied. They
expressed desire to have the product in
granulated form “like fertiliser”. They were
not aware that granulated form is much
more expensive than the powder form.
Farmers identified our lime partner as the
source of lime. In Bungoma, one farmer
mentioned that there was a local producer
of industrial lime.
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Photo 5.2: Packaging material for Homa Lime Co. Ltd Super Calcium Fertiliser brand of lime. (Taken Sunday, October
28, 2018)
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Type of lime used by crops grown

Out of 39 farmers indicating the sources of
lime, the proportions attributed to different
sources were as shown in the figure below.
It is noteworthy that 43 per cent obtained
their lime from OAF (on credit) and a further
31 per cent from distributors and stockists.
HLCL and the county governments
provided the rest. Even though the overall
numbers are small, nevertheless, these
percentages do show that the market model
is functioning.

Important sources of lime
8%

43%

County
Government

18%
HLCL

Percent of
users getting
lime from
source

One
Acre
fund

31%

Distributor/
stockist60

47% of

households
using lime
stated that the
distance from
their farm to
the lime source
was less than
1km.

This could be explained by the observation
that most of these households had their
lime delivered to them by organizations
including the County Government.

53% of the

lime users obtained
their supplies
from 1km and
beyond; and had
therefore to bear
the additional cost
of transportation,
typically by
motorcycle taxi.

Of these households, only 14% obtained
their lime within 1-6 km while 39% of the
households had to go beyond six km.
The quality of lime was rated as good (30
farmers) with a moderate number saying it
was very good (12 farmers). Super calcium
fertiliser/crushed lime/agricultural limecalcitic was rated as of good quality while
granulated lime was rated as very good by
four respondents out of the seven that used
it.
Respondents
in Bungoma,
Uasin Gishu and
Trans Nzoia rated
the lime they used as
either good or very
good.

Users in
Kakamega
rated the lime from
good, medium to
poor.

The price of lime was rated as very high by
11% of users; high by 24% of users; medium
by 50% of users; and low by 13% of users.
Those stating it was very high and high
had bought their lime mainly from One
Acre Fund (on credit), fellow farmers and
agrovets. Those reporting the price to be
low were from Trans-Nzoia and they had
bought the lime from the same sources.
15

3 in 5

respondents using
lime in Bungoma
considered the
price to be either
very high or high

KES 500 The retail price

of a 50kg bag at stockists’ shops
but farmers considered a fair
price to be about KES 200. This
is lower than the wholesale price
from the lime producer, putting
into question their preparedness
to undertake commercial
purchases of the product

Type of crop dictates kind of
lime used
Recommended application rates for lime
depend on the crop to be grown and the level
of the soil acidity or soil pH.
To establish the acidity status of a soil,
a farmer needs to undertake soil testing.
This includes the water pH and the lime
requirement (buffer pH) test run to obtain
an accurate estimate of the quantity of lime
needed to raise the pH back to the pH range
of the target crop (E. Ernest, 2015).
Organisations that undertook detailed
soil tests in the target region include
KALRO, Crop Nut Ltd, KEPHIS, SoilCares,
Eldoret University and Bungoma County
Government.
Trans-Nzoia
County
Government does not have soil testing
equipment but collects samples from farmers
as an agent of some of the soil testing labs.
Farmers who ‘microdosed’ their soils did not
establish through soil testing the appropriate
application rate. The approach of One Acre
Fund which promotes ‘microdosing’ is to use
low application rates.
In 2015, they evaluated lime application
rates in maize from 0.5 tonnes/ha to two
tonnes per ha (One Acre Fund, 2015). Other
actors either gave lime to maize farmers or
advised them to apply 10 bags (500 kg) per
acre when the pH was not low and 20 bags
per acre (1,000 kg) when the pH was low;
implying a cost outlay of between KES 5,000
and KES 10,000 per acre on buying of lime.
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Does micro-dosing work?
There was widespread criticism by some
farmers of the fact that One Acre Fund does
not insist on farmers testing their soils for
acidity before they apply lime and that they
promote micro-dosing, a practice that was
also frowned upon by soil and crop experts.
All the same, OAF had managed to recruit
thousands of farmers as members of its
programme and, farmers were paying for
the lime through a credit arrangement. One
farmer reported that he received 12.5 kg of
lime and paid installments of KES 400 over
nine months. He was ready to take such a
loan again even when shown that buying
lime on cash basis was cheaper, since a 50
kg bag was retailing between KES 350 to
500 by some of the stockists.
Micro-dosing is supposed to be a precision
technique in which small quantities of
inorganic inputs are applied to a hole in the
ground prior to planting; about 10g or no
more than a bottle cap-full of a fertiliser is
applied to each plant. It is suggested that
this approach is affordable to poor farmers.
An AGRA/ICRISAT partnership in West
Africa’s Burkina Faso, Mali and Niger aimed
to reach at least 295,000 farmers on 150,000
hectares of land through micro-dosing
combined with conservation agriculture
techniques, such as crop rotations with
legumes, to further build soil health. (Soil
Health Program, AGRA)
During an FGD in Bungoma,
a representative of One Acre
Fund answered critics of microdosing as follows:
“We did research and established that
soils in this region are very acidic.
Our goal was to positively impact
the productivity of the farms. We
encouraged spot application of lime
because it is not very tedious…we deal
with very poor and smallholder farmers
with an average of quarter-acre to three
acres, most of whom cannot afford
even one bag of agricultural lime. This
is why we advocate for spot application
even though we know that broadcast
application is the best.”
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Challenges in Expansion
When to lime soils: a big dilemma for most farmers
Lack of clarity on when soils require liming was demonstrated by responses from households.
When asked on when soils required lime, three major responses were given: “When there
is low crop production”; “when soil acidity is high”; and “during land preparation” These
responses accounted for 70% of all the responses. Some respondents had no idea when soils
require liming. Other responses included: “during planting”, “when there is low soil fertility”,
“after soil testing”, “when there is Striga weed”, and “when top dressing”.

When soils required liming

“Low crop production” was given as the time when soil required liming by 46% of households
in in Uasin Gishu; 41% of households in Bungoma and 40% of households in Kakamega.
These and other responses are summarized in figure 15.

When households think soils require lime (% of households)
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Maize, beans, the main crops planted on lime-applied soils
Maize and beans were the main crops that were grown in lime-applied soils, with beans being
reported in Trans-Nzoia and Kakamega. Tomatoes and wheat were stated in Uasin Gishu
while French beans and bananas in Trans-Nzoia.

Crops grown on limed soil, acreage and quantity of lime applied in target counties
Crop grown

Number of farmers
with limed plots

Total acreage planted

Amount of lime
applied (kg)

Maize

48

57.25

13,555

Beans

16

18.5

1,508

Tomatoes

1

1

50

Wheat

1

1

1,500

Bananas

1

0.25

50

French beans

1

1

125

79

16,788

Total
Average per acre (kg of lime)

Of the farmers applying lime, 14 did so in
February and 15 in March; these farmers
mainly planted maize and beans. Lime
was applied in April for fields planted
with French beans and wheat; also in
banana fields lime was applied in April.
Farmers planting tomatoes applied lime in
November. It was in the years 2016, 2017
and 2018 that most of the farmers applied
lime. Of the maize farmers, nine applied
lime in 2016 while 22 applied lime in 2017
and 12 did so in 2018. Farmers planting
beans applied lime in 2017 and 2018. It was
only in 2016 when farmers begun applying
lime to the other crops.

Reduction of soil acidity, key
reason for liming
Perception of soil acidity changes was
reported by 34 of the 46 households (74%)
who used lime. Of the 34 who reported
changes in soil acidity, only four tested their
soils (for the second time) and had applied
lime for the first time in 2017, nine relied
on improved crop morphology, and eight on
better yields as an indicator of decreased
soil acidity.
The main differences observed between
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limed and unlimed fields by 46 households (5
from Bungoma, 20 from Kakamega, 15 from
Trans-Nzoia and six from Uasin Gishu), that
had used lime on their farm, were: increased
crop yield (56% of households) and improved
crop morphology (38% of households).
Healthier crops, fast growth and increased
yield were the main changes in crop growth
habits observed by the respondents. Some
also observed that crops planted in limed soil
had better resistance to pests and diseases
such as Striga. These changes were mainly
reported in maize.
Changes in soil structure and color were
mentioned by respondents; 37.5% of them
mentioned limed soils were soft and light;
25% mentioned improved soil structure; and
19% mentioned reduced water logging.

Majority of farmers use lime to
improve crop production
Only 54 respondents (10.4% of households)
had undertaken soil testing on their farms
and 46 had taken this service in 2014 to
2018 with majority undertaking it in 2015
(10) and 2016 (18). January (9), March (9),
October (9) and August (8) was when soil
testing was done by most of the households.
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Equity Group Foundation and County
Government. Of those who tested, 28
households did not pay for the service
while 18 paid between KES 1,000 to KES
1,200 per sample.

Reasons for soil testing
To improve crop production (37%)
Because it was offered (24%)
Know soil pH (11%)
Know crop to plant (11%)

Know fertiliser to use (6%)

Soils in western Kenya have
become acidic with low organic
matter

Of the households that had performed soil
testing, 47 per cent accessed soil testing
service as a common interest group and
individuals through One Acre Fund,

Most of the households that had tested
their soils reported that the soil test results
indicated their soil to be acidic (35 out of 54
farmers) and seven households did not get
results.

Know soil health (11%)

Soil testing results
Trans
Nzoia,
tested soils
were found
either to be
acidic 90%
or to be low
in organic
matter.

44%

Didn’t
get
results

34%
Had
acidic
soils

Bungoma, 44% of households did
not get their results; while 34%
had acidic soils. The farmers who
did not get soil test results did not
know the reasons why the testers
withheld the results.

There were four households from Uasin Gishu
(3) and Bungoma (1) that indicated their soils
were found to be okay.

Results of soil tests

Use of lime, change of fertiliser and use of organic manure were highly recommended
based on the soil test results. Out of the 54 households that tested their soils, two-thirds
(66%) implemented the recommendations to reduce acidity and to improve their yields.
Those who did not implement the given recommendations stated high cost of lime and
manure as the reason for their non-action.
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Why some farmers fail to retest soil for acidity
From the study, only two households had
redone soil testing. The reasons for not
retesting soil were reported to be: lack of
service providers; it was less than three years
since the last test; financial constraints; and
the crops were still doing well.
Among the households that had not redone

the soil test, some indicated they were
planning to and had changed land use and
thus there was no need for retesting. Soil
testing was argued to be important by the
households who had undertaken it because
it determines soil health and pH levels. It
helps them make farm decisions like which
crop to plant and which fertilisers to use.

Soil testing service providers

12%

39%

61%

of the
respondents, were
available at zero
distance; perhaps
were collecting soil
samples from the
farm

of the
respondents, had the
soil testing providers
within 10km distance
from their farms

of the
respondents, could
only access the service
beyond 10 km from
their farms

For households in Bungoma,
most of them were able to
access the service within 20
km from their homes and the
same pattern was true for
Uasin Gishu. In Trans Nzoia,
about half of the farmers could
access the service within 20
km from their homes. But for
Kakamega, the majority had to
access the service beyond 50
km from home.

Distance of soil testing service provider from the farmer
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Soil sample collection and time
taken to receive test results
Respondents were asked about which
method was used to deliver the soil samples.
The majority of householders (87%) who had
their soils tested indicated that soil testing
service providers collected the soil samples
from their farms. Nine per cent of those
farmers received their results in less than a
week, 41 per cent within one to two weeks,
32 per cent in 3-4 weeks, and 15 per cent
after more than four weeks. Some of the
households that collected and delivered the
soil samples to the service provider (12%)
got their results within a week and some in
three to four weeks.

Majority of farmers understand
and are satisfied with soil tests

66%

of the households
understood results
given by the soil
testing providers

The most cited reasons for comprehension
was that a proper explanation was given for
the low pH; that their soils were acidic and
unhealthy and required to be improved.
Those who did not understand attribute not
getting the soil testing results as a major
culprit, while others did not get a proper
explanation of terms and factors affecting
their soil. Sufficient training, detailed
explanation and elaboration of the results
with increased awareness and sensitisation
of soil testing are some of the ways that
understanding by the households about soil
test results could be improved.
Increase in yields and helpful results
were some of the reasons that 68% of the
households gave for their satisfaction with
the soil testing service. Those that were
not satisfied stated not getting results for
their soil test, lack of follow up and duration
taken to get results as the factors for their
dissatisfaction.

Key constraints to soil testing:
distance to service providers,
ignorance
Soil testing services in the target counties
have several challenges: distance to service
providers, lack of knowledge, cost of service
and duration taken to get results were cited
as the most critical challenges in decreasing
magnitude, while quality of service was the
least mentioned constraint.
Distance to
service provider

was reported by
households in
Kakamega and Uasin
Gishu as a constraint
to using soil testing
service

Cost of service was

mentioned as the major
impediment in Trans Nzoia
and Uasin Gishu with lack of
knowledge being mentioned
to be an issue in all the four
target counties

Asked about which actions they would
like to be undertaken to address these
constraints most of the households stated
capacity building and awareness creation.
County government extension officers were
the preferred actor to address
(i) the high cost of service
(ii) lack of knowledge, and
(iii) long duration taken to get soil test
results
Government was the preferred actor to
address the issue of few soil test service
providers.
NGOs were the second best preferred actor
to address lack of knowledge.
The private sector was preferred second to
Government in addressing the issue of few
service providers.
Generally, farmers seemed to have
confidence in Government and agricultural
extension officers in their ability to address
some of the issues. It seems farmers were
not too sure who should address the issue of
quality of service.
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Key constraints to lime use: high cost,
ignorance
Low adoption of liming is driven by
perception of high cost (in terms of money,
labour and inadequate impact on crop
yield), inadequate information concerning
types and application methods of lime, and
distance to source of lime (related to cost
of transportation of the bulky and dusty
product).
Only a minority of farmers paid commercial
rates for soil testing; the majority of
farmers obtained services subsidised by the
county government or the Equity Group
Foundation. Similarly, only a minority of
farmers have purchased lime as the same
has also been subsidised in the past.
In terms of market penetration and business
growth, the sales of lime by our lime partner
increased from about 4,000 MT in 2015 to
about 9,200 MT in 2018. However, due to
limited data, it is difficult to tell how much of
the lime ended among smallholder farmers
in the four study counties. Significant
amounts of these sales were made by county
governments, who later provided them
to farmers at no cost. The lime company
has been able to get closer to the farmers
through their linkages with distributors and
stockists.
On impact of use of lime compared to
unlimed plots, farmers who limed their
plots, were able to notice changes in soil
conditions as well as in crop conditions such
as morphology. Farmers who in addition
to lime used manures and/or fertilisers
were able to keep their soils productive.
Maize yield data from demo farmers (in
Kakamega, Trans-Nzoia and Uasin Gishu
counties) indicate statistically significant
differences in yields between limed and
unlimed plots. Maize yields from limed plots
were higher than those from unlimed plots.
The difference was in the range of 6-20 bags
per acre with an average difference of 10-11
bags per acre.
It is estimated that the change in farm
income on a maize farm would average at
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KES 21,000 per year (or about KES 1,900
per bag of maize). This implies that farmers
stand to benefit significantly from applying
lime to their crops. Soil testing would allow
better targeting of lime use and appropriate
use of fertilisers as recommended in
precision agriculture; the impacts of such
precision in crop nutrition would contribute
to climate resilience.
In terms of gender impacts, unequal access
to land and especially among the youth is
a factor against climate resilience because
socio-cultural norms keep the youth at
the margin instead of at the center of
agricultural development.

Generally, lime use increases
crop yields
Notwithstanding the fact that out of 518
respondents in household interviews, fewer
than 10% had applied lime, the study did
demonstrate a positive impact of liming on
factors that affect farm productivity. For
example, some farmers reported a positive
impact of liming on soil structure.
Many had not observed any change perhaps
because they did not look for such change.
Some farmers were aware that liming
without undertaking soil conservation
measures was counterproductive since the
lime would be taken away by water through
soil erosion.
Farmers reported improved crop growth
when the soil was limed and mentioned
maize, potatoes, bananas, sugarcane and
vegetables as examples of crops whose
improved growth they had witnessed.
Besides, some farmers undertook liming in
addition to manuring and/or conservation
tillage, further enhancing the technical
capacity of the soil to be productive.
Most of the farmers who applied lime
reported varying levels of increased maize
yields. However, some reported no change

ENHANCING MARKET ACCESS AND USE OF AGRICULTURAL LIME AMONG SMALLHOLDER
FARMERS IN WESTERN KENYA REGION: EARLY IMPACT ASSESSMENT REPORT

in the initial season after lime application
while many reports yield increases in the
second and third seasons.

A data set obtained from our lime partner
on maize yields from demo farms for the
four seasons of 2015, 2016, 2017 and 2018
is summarised below. The 2015 season crop
formed the unlimed control. Liming was
done in 2016 and its effects were expected
to last 3-4 years. The number of farmers
captured per county ranged between four
and 11 farmers in the years 2015, 2016, 2017
and 2018 from Kakamega, Trans-Nzoia and
Uasin Gishu. These were small samples.
The range in the increase in yields for all
the three counties taken together was nine
bags per acre from 2015 to 2016; 12 bags per
acre between 2015 and 2017; and 13 bags
per acre between 2015 and 2018.

However, some farmers reported negative
experiences with lime but it turned out they
had applied lime incorrectly. For example,
some farmers were given lime by relatives
or local officials without going through
soil testing and the associated technical
expertise. In one case it was reported that
a farmer top-dressed his maize with lime.
Some farmers were also reported to have
mixed the lime with fertiliser leading to
poor germination of seeds.

Maize yields from demo plots 2015-2018
County
Kakamega

Trans-Nzoia

Uasin Gishu

2015 Unlimed

2016 Limed

2017 Limed

2018 Limed

3

5

10

15

7

10

8

7

8

20

13

15

12

16

15

15

5

12

10

7

17

3

7

15

43

41

32

19

37

28

27

10

15

22

25

15

20

25

20

15

18

22

27

12

24

35

40

13

22

31

28

16

19

24

14

20

25

28

10

15

23

28

23

37

32

35

10

32

35

25

14

20

25

30

17

23

30

35

23

30

32

18

15

25

30

20

18

40

32

34

20

30

43

41

26

36

20

35

23

Challenges of lime market and lime use
Some of the key challenges in the expansion
of the lime market and use of lime by farmers
included;
•
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that whereas farmers appreciate that
lime is good for correcting soil acidity,
they perceive it as a bulky, dusty
commodity requiring a lot of labour for
application;

•

some farmers due to limited knowledge
on liming, end up mixing lime and
fertiliser during planting and also do
not adhere to the recommended lime
application rates;

•

many farmers still expect government
and donor agencies to help them acquire
lime. They view the cost of lime as being
prohibitive and so they do not perceive
lime as a viable way to improve their
farming business.

On the side of promoters of lime, their
messages lack convincing economic content;
farmers get discouraged whenever they do
not see instant results from lime application.
Some farmers see the process of initial
testing of soil before application of lime as
tedious and expensive.
This is exacerbated by the limited soil
testing facilities, delays in the release of
results, and lack of a policy to guide actors
on the issue of lime.
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Who participated in the study
More men participated in the study
Trans Nzoia
County

Uasin Gishu
County

52% female
respondents than
other four counties

Bungoma County

47%

65% highest
female respondents
than other four
counties

of the
farmers in
the survey,
were female

70% more male
respondents than
other four counties

Kakamega County

518

total farmers
participated in
the survey

53%

58% male
of the
respondents, second farmers in
from all other
the survey,
counties
were male

12%

48%

of the
respondents
were below 30
years of age

41-50
years

of the
respondents are
aged between
31-50 years

14%

Average age
distribution of
respondents

26%

of the
respondents fall
within the ages
61-70 years

of the
respondents fall
within the ages
51-60 years

Comparison of education achievement of household heads in the four counties:
Uasin Gishu leads in households heads with tertiary education

Comparison of education achievement of household heads in the
four counties
No Education
Primary

32%
28%

25%
23%

Secondary

21%

29%

Tertiary

22%

25%

Bungoma

Kakamega

Bungoma had the smallest proportion of
respondents who had achieved tertiary
education (22%) followed by Trans-Nzoia
county. The county with the highest number
of household heads with tertiary education
was Uasin Gishu county at 29% followed by
Kakamega County at 25%.

32%

11%

25%

25%

25%

25%

24%
Trans Nzoia

29%
Uasin Gishu

Similarly, Uasin Gishu had the smallest
proportion of respondents without education
(11%). Bungoma and Trans-Nzoia counties
had the highest number of household heads
with no education (32%). Kakamega had
the highest proportion of respondents with
secondary education (29%).
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Education achievement of male versus female respondents

Bungoma had the smallest proportion of
male respondents (21%) who had achieved
tertiary education than the other counties
but with a slightly higher number of women
with tertiary education (27%) only second
to Uasin Gishu with the highest number
of females with tertiary education. Uasin
Gishu had the smallest proportion of
female respondents without education (8%)
followed by Kakamega (23%). Similarly, the
county also had the lowest number of males
with no education at 13% followed far off by
Kakamega county at 26%.
Kakamega had the highest proportion of
respondents with secondary education
(31%) but also with the lowest number of
females with secondary education (13%).
Bungoma and Trans-Nzoia counties had the
highest proportion of female respondents
with secondary education (38%).

Majority of respondents had
a household size of 4-6 with
Uasin Gishu County leading
Majority of the respondents in all counties
had a household size of 4-6 with Uasin
Gishu County having the highest number
under this category (56%). All counties had
a household size of less than 10, with only
five per cent having more.

followed by Trans-Nzoia county (35%)
while Uasin Gishu county had the lowest
household size under this category (17%). In
Uasin Gishu county 24% of the respondents
had the smallest household of between one
and three.

Distribution of household
members by age and gender
The study revealed that the households
in this region are female-dominated (51%
against 49%). There are more female than
men under all age categories except for 1630 years of age and over 60 years where
male are 51 and 53 per cent, respectively.
This data shows a growing household
population potentially exerting adverse
pressure on land and other resources in
future, especially on diminishing land parcel
sizes through subdivisions. Besides, given
73 per cent of the households had sizes of
4-10 members, depicting large family sizes,
a significant proportion of farm produce
would be consumed at home rather than be
sold, reducing household income.
This is supported by the finding that 55 per
cent of the household members were in the
16-60 age groups with the overall gender
ratio for the study population more or less
1:1. i.e. 49.2%: 50.7%.

Bungoma had the highest number of
households between seven and 10 (37%)
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Distribution of household members by age and gender

Occupation: Majority of the
respondents are farmers
The area residents were predominantly
engaged in farming, with about 66 per cent
of the respondents reporting that household
heads were farmers. This high proportion
was not unexpected given that snowballing
was used with farmers referring researchers
to fellow farmers. Other occupations were
business (13%), permanent employment
(10%), and casual employment (4%). The

other categories of occupation by household
heads did not exclude them from engaging
in farming since their household members
would be involved. In view of the high
level of dependence on the land resource,
environmental degradation and natural
resources depletion, a large proportion of
the community will be adversely affected
by climate change impacts and outcomes.
Moreover, this dependence should also be a
compelling reason for households to manage
their soils well, including liming acidic soils.

Occupation of household head in target counties

Community organisation:
Majority of respondents
belong to self help groups
Information was sought about the
types and level of existing community
organisations, organised groups’ activities
and the potential for channeling soil
testing and lime use awareness. While 299
respondents (58%) did not subscribe to any
organised group, 219 respondents (42%)
indicated that they at least belonged to a
type of an organised group.
The leading types of community groups in
terms of membership were Self-help groups,

(24% of households), cooperative society
(21% of households), and common interest
groups (21% of households).
Faith-based organisations had the least
membership at one per cent followed by
youth groups at two per cent. Overall,
Kakamega county had the highest number
of memberships in the formal organisations
(36%) while Uasin Gishu county had the
lowest membership (18%). In general, the
communities in these counties had a low
level of formal organisation, which would
hinder rapid deployment of intervention
measures.
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Most groups exist for loans and savings
Group activities and proportion of households engaged in them (%)

The activities undertaken by the groups
were diverse. Out of 287 recorded
activities, 118 of the recorded activities
(41%) were in relation to loans and
saving, 75 were in relation to agriculture
(26%), 35 were related to social welfare
(12.2%) while 21 were business-oriented
(7.3%).

The groups active in the four counties
potentially provide nexus for intervention
and platforms for launching project
activities. The groups in Kakamega and
Bungoma counties were mostly oriented
to farming, financial and social welfare
activities while those in Uasin Gishu
were financially and business-aligned.

Land tenure and land size: Majority own inherited land
Land tenure was important to determine
livelihood sustainability and consequently
adoption of land based technology. Majority
of the land ownership in the target area was
inherited/titled land (90% of households)
while others had certificates (7%), leases
(2%) and squatters (0.4%).
In the households headed by females, 84
per cent had inherited/titled land and 12
per cent had certificate for their land while
those led by males were predominantly
inherited/title land (91% of households).

Most of the respondents had parcels
between zero and three acres (68% of
households) and a small proportion had 4-7
acres (18% of households) as shown in the
graph below.
Few respondents possessed large parcels
indicating that land size a crucial factor in
the target areas. There were no significant
differences in the land size owned by femaleheaded and male-headed households.

Land parcel holdings
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Main land uses and trends: Mixed farming dominates
The land use in the four counties was
varied and reflected climatic conditions
prevailing in the different zones. The
predominant land uses were mixed farming
(43% of respondents), mixed cropping (30%
of respondents) and monocropping (22%
of households). In Kakamega, the main
land uses were mixed farming (62% of
respondents) and mixed cropping (25% of
respondents).
In Bungoma and Trans-Nzoia, mixed
farming and monocropping were the
dominant land use types. Uasin Gishu
had more varied land use types with

those practicing monocropping and mixed
cropping as the major land use types
(34.6% of households for each). Other land
use types reported were settlement and
commercial reported in Kakamega and
Uasin Gishu counties, while pasture and
irrigation were only reported in Uasin
Gishu County.
Respondents suggested a variety of
potential land use practices they would
adopt if they had the finances. Dairy cattle
rearing, soil conservation and commercial
agriculture practices were the most
desired alternatives

Alternative land uses respondents would want to adopt
County

Bungoma

Kakamega

Trans-Nzoia

Uasin Gishu

Alternative land use

Reasons for suggestion

Cash crops

Climate change, marketable and profitable

Adopt new technology

Profitable, conserve soil and climate change

Mixed farming

Profitable, low maize prices and food security

Soil conservation

Improve land fertility profitable and climate change

Soil conservation

Conserve soil and profitable

Adopt new technology

Profitable, Improve land fertility and food security

Cash crops

Profitable and food security

Horticulture

Profitable, marketable and matures fast

Dairy farming

More profitable, good market, good prices and small
land size

Livestock farming

Marketable, low maize prices and low maintenance

Poultry farming

Profitable, not affected by weather and low maize
prices

Horticulture

Good market and prices, matures fast and low
maintenance

Adopt new technology

Profitable and improve soil fertility

Food crops

Food security and profitable

Dairy farming

Profitable and continuous production
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Queried on reasons driving the need for
change in land use, increased income was
the most frequently toffered reason, falling
in tandem with finances as the major
constraint to change in land use. Lack of
skills and information was mentioned as a
constraint to change in land use practices.
These responses suggest that interventions
on additional training and capacity building
will be critical for getting farmers to adopt
soil testing and liming

Changes in crops, mechanisation of
farming recorded in the last 5-10 years
The major land use and management
trends observed by the respondents in the
last five to 10 years were changes in crops
and varieties, mechanisation, increased use
of fertiliser, adoption of new technology and
reduced yields. It is noteworthy that use of
lime was not considered a significant trend
by the respondents.

Main trends in land use and management in past five to 10 years
County

Main trends in land use
Changes in crops grown and varieties of crop

Bungoma

Mechanisation
Increased use of fertiliser
Changes in planting season
Changes in crops grown and varieties of crop

Kakamega

Adoption of new technology
Sugarcane planting
Reduced yields
Introduction of mixed farming

Trans-Nzoia

Changes in crops grown and varieties of crop
Increased use of fertiliser
Increased use of pesticides and herbicides
Changes in crops grown and varieties of crop

Uasin Gishu

Change from crop to livestock farming
Increased use of pesticides and herbicides
Reduced yield

Leading crops in the western
region: Maize, beans, sugarcane
The crops grown in the target counties
included
maize,
beans,
sugarcane,
vegetables, bananas, wheat and potatoes.
However, the overall picture is one of limited
diversification. Maize was the most widely
cultivated crop, grown by 485 households
(94% of the respondents), 177 households
planted beans (34%), and 38 households
grew sugarcane (7%).
Other crops grown by smaller proportions
of farmers were vegetables (5%), bananas
(4%)) and wheat (2.5%). Bungoma had
higher diversity of crops grown compared
to the other counties. Maize was grown
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by 75% of respondents in Uasin Gishu,
followed by horticulture (fruits/vegetables)
by 10 per cent and tubers by 5 per cent of
the respondents. Wormer, et. al. (2016) in
their study on characterisation of small
farms in Western Kenya also observed the
dominance of maize-based farming systems.
The major production technologies used
by the respondents were disc ploughing,
fertiliser application, use of organic manure,
use of pesticides and use of herbicides. The
major crops and the associated production
technologies are shown in the next table. It
is noteworthy to state that liming was not
mentioned very often as one of the main
technologies used by farmers.
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Crops, production technology, purpose of production, yield and acreage
County

Main crops
grown

Main production
technology used

Purpose of
production

Average
quantity
harvested
(90kg bags/
acre)

Average
acreage
(acres)

Uasin Gishu

Maize

Fertiliser application
Use of pesticides &
herbicides
Disc plough

Consumption
& sale (85%)
Consumption
(13%)

17

3.6

Vegetables

Use of pesticides &
herbicides
Fertiliser application,
Manure

Consumption
& sale (64%)
Consumption
(36%)

Wheat

Fertiliser application
Use of pesticides
&herbicides
Disc plough

Consumption
& sale (61%)
Consumption
(39%)

14

3.8

Maize

Fertiliser application
Manure
Use of pesticides &
herbicides
Liming

Consumption
& sale (73%)
Consumption
(26%)

18

3

Beans

Fertiliser application
Manure
Use of pesticides &
herbicides

Consumption
& sale (74%)
Consumption
(23%)

4

1.7

Bananas

Fertiliser application
Manure

Consumption
& sale (67%)
Consumption
(33%)

Maize

Fertiliser application
Manure
Use of pesticides

Consumption
& sale (58%)
Consumption
(38%)

12

1.3

Beans

Use of herbicides
Manure
Fertiliser application

Consumption
& sale (68%)
Consumption
(32%)

9

1.2

Bananas

Manure
Use of pesticides
Liming

Consumption
& sale (43%)
Consumption
(43%)

Maize

Fertiliser application
Manure
Liming

Consumption
& sale (47%)
Consumption
(47%)

12.5

1.6

Beans

Fertiliser application
Liming
Minimum tillage

Consumption
& sale (58%)
Consumption
(37%)

2

1.2

Sugarcane

Fertiliser application
Manure
Minimum tillage

Sale (83%)
Consumption
& sale (17%)

19.8 tonnes/
acre

3.5

Trans-Nzoia

Bungoma

Kakamega

0.28

0.47

0.3
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Farmers’ historical crop production: Yields are decreasing
When households were asked to assess their own historical trend in crop yields on a perceptive
scale of High, Medium or Low, 8 per cent of households said it was high; 48 per cent medium
or average, and 44 per cent said it was low. There were differences between counties.

Households’ assessment of own historical production (Low, Medium or High)
Assessment (% of households)
County

High

Medium

Low

Bungoma

6

67

27

Kakamega

13

36

51

Trans-Nzoia

2

42

57

Uasin Gishu

11

47

41

All four counties

8

48

44

In response to a question about general crop
production trends, 57 per cent of households
said crop production has been decreasing,
23 per cent said the trend was increasing,
and 20 per cent said it was constant.
In terms of the factors contributing to
the trend, declining crop production was
attributed to climate variability (21% of
households), soil fertility (15%), pests
and diseases (13%), and low rainfall (9%)
amongst other causes.
Given that climate variability includes low
rainfall, it means that 30 per cent of the
households believed the crop production
decline was related to weather-related
causes. Only one out of seven households

perceived soil fertility as a major factor in
the crop production decline. This may be an
indication that the majority of farmers have
not prioritised this issue and it may explain
why there is little progress in tackling soil
issues, including soil acidity.
Improved crop production was attributed
to high rainfall (14% of households), use
of fertiliser (10%), improved production
technology (6%) and use of organic manure
(6%).
The major pest that has led to decreased
crop production was given as fall army
worm; minor pests were cut worms, aphids,
green worms and stalk borers.

High cost of inputs, pests, diseases key constraints in
maize farming
Respondents indicated that in maize
production, cost of farm inputs, pests
and diseases, lack of finances, low
rainfall and poor market access were the
most critical challenges in decreasing
magnitude, while soil acidity and soil
fertility were the least mentioned
constraints.
Cost of farm inputs and pests and
diseases were reported mainly in TransNzoia and Kakamega while climate
change was indicated in Trans-Nzoia
and Bungoma. In Uasin Gishu, the
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major constraints were poor market
access, low rainfall, lack of finance and
value addition. The challenges in maize
marketing were compounded by lack of
market information, delay in payment,
post-harvest losses and lack of produce
value addition technology leading to
waste and poor returns on investment. It
is imperative that marketing challenges
are addressed as better returns would
reduce the need to change crops grown/
land use for livelihood assurance and
supplementation.
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Major constraints in maize farming (% of households)

Farmers’ constraints, proposed actions and preferred actor
Limited knowledge and skills, cost of farm
inputs, lack of information access and lack
of finances are some challenges that the
respondents would like to be sorted out in
the target counties (Figure 13).
Other limiting factors mentioned by the
respondents were pests and diseases,
ineffective fertilisers and pesticides,
farm size and climate change. The other
constraint represents poor farming
methods, inadequate labour, weeds, low
yields, flooding and low rainfall.
The constraints that farmers face have
serious implications on crop production,
adoption of new technology, as well as

farmers’ livelihoods and resilience.
Farmers in different counties identified
different sets of priority constraints that
should be removed.
Cost of farm inputs was prioritised across
all four counties while limited knowledge
and skills was prioritised in three counties.
Interestingly soil acidity and poor market
access were only prioritized in Uasin
Gishu while lack of information access was
prioritised only in Kakamega.
The respondents also had views on the
actions that should be taken to address
constraints and who should do it.
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Farmers’ constraints, proposed actions and preferred actor
County

Uasin Gishu

Trans-Nzoia

Bungoma

Kakamega
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Constraint to be
improved

Action to be taken

By whom

Cost of farm inputs

Subsidise farm inputs

Government

Poor market access

Better prices

Self, Government

Soil acidity

Soil testing

Self, Private sector

Limited access to
knowledge and skills

Training and awareness
Avail information

Extension officer, Self,
Government

Cost of farm inputs

Subsidise farm inputs
Timely provision of fertiliser
and seeds

Government

Lack of finances

Subsidise finances
Lend loans

Government, NGO,
Private sector

Limited access to
knowledge and skills

Training and awareness,
Avail information

Self, Government
Extension officer

Lack of finances

Subsidize farm inputs,
Training and awareness

Government
NGO

Cost of farm inputs

Training and awareness,
Effective pesticides/
herbicides

Extension officer, Self
Government

Limited access to
knowledge and skills

Training & awareness, Avail
information

Extension officer, self,
Government

Cost of farm inputs

Subsidise farm inputs,
Better prices

Government

Information access

Training & awareness,
Employ extension officers

Government, Self,
Government, NGO
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Conclusion: The key observations
1
2

Empirical studies by KALRO and university scientists have indicated that soil acidity and low
fertility are widespread in soils in the western region. To raise the productivity of these soils there
is need to address the twin challenges. Since the levels of acidity and infertility differ from soil to soil,
it is important to undertake soil analysis before attempting to correct the situation.
For more than a decade, lime use projects have been implemented in the western region and as
a result many farmers have become aware about lime and soil testing services. Some adopters of
soil testing and lime use have achieved commendable results in their maize yields.
However, the number of farmers that had undertaken soil testing or/and adopted the use of
lime was lower than the number that had been made aware about these technologies and had
not adopted both technologies or had only had their soils tested but had not gone further to
adopt the use of lime
Lack of adoption hinges on many factors such as poverty for some farmers, inadequate
understanding of the benefit-cost relations in liming, confused messaging, etc.
These challenges cannot be addressed by one stakeholder in isolation

3

4
5

The main reason why farmers had not adopted soil testing was the perception of high cost
without a clear understanding of the benefits thereof. In the case of adoption of lime use, the main
reasons included perception of high cost (in terms of money, labour and inadequate impact on crop
yield), inadequate information concerning types and application methods of lime, and distance to
source of lime (related to cost of transportation of the bulky and dusty product).
Only a minority of farmers paid commercial rates for having their soils tested; the majority of
farmers obtained services subsidised by the County Government or the Equity Group Foundation.
Only a minority of farmers had purchased lime.
There does not seem to be any study that has addressed the economics of lime application
explicitly comparing the costs and benefits of the technology. The demo farms ought to have
included such a component. Estimates put the incremental value of maize from lime application at
about KES 1,900 per bag.

6

There exists lack of harmony in the messages given to farmers by different stakeholders about
lime. This situation is exacerbated by lack of a policy on lime and fertilisers.

7

Lime packaging does not contain adequate information about lime such as application instructions.
The exception is brief safety instructions in the packaging by HLCL.

8

The study sought to test two hypotheses.
The first hypothesis was that a private-sector distribution model for lime could significantly
improve access to lime by smallholder farmers. In other words, it was assumed that as a
result of KMT facilitation, the lime manufacturer would expand the number, skills and reach
of its distributors and stockists and hence significantly increase farmers’ access to lime. The
verdict: The manufacturer did its part by appointing distributors and stockists of lime in the
region and is expanding into other regions in the country. The complication came from county
governments that bypassed the private sector in their efforts to assist farmers access lime.
The second hypothesis was that application of lime to acidic soils would improve productivity;
thus when farmers apply lime to their fields, they should increase their crop yields. Data from
the limited number of farmers applying lime showed that liming raised maize yields by an
average of about 11 bags per acre. Additional evidence was provided by the manufacturer’s
data from demo plots showing statistically significant differences in maize yields between
limed and unlimited plots.
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Key recommendations
1
2

3
4

5
6

7
8

9
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Farmers need to be given consistent information about the importance of soil testing prior to
application of lime and fertilisers. Currently some actors do not ask farmers to undertake soil
testing. Government should facilitate farmers and especially the most vulnerable to access affordable
and timely soil testing facilities.
The gap between farmers and service providers can be bridged by youth (they have better
education) that take the opportunity to invest in a combined service offer of soil testing (using
soil scanners; acting as agents for soil testing labs for more detailed tests) and bringing lime from
agrovets/suppliers to the farmers at affordable prices. Such youth can be supported by organisations
such as Equity Group Foundation (through their new programme) to develop bankable business plans
and undertake necessary capacity development in business management. KMT, soil testing service
providers, and other development partners can provide seed money to pilot the idea in one county.
Sustainability criteria should guide the selection of the model to be piloted.
KMT should take the lead in facilitating dialogue among stakeholders (lime manufacturers,
fertiliser companies, Ministry of Agriculture, KALRO, input distributors, county governments, etc)
to promote advocacy for finalisation of a policy on agricultural lime and fertilisers that includes
minimum technical information that should be provided to farmers on fertilisers and lime.
There is need for the GoK Extension Officers, NGOs, research organisations, development
partners and government to collaborate to ensure that the information given to farmers is correct
and area-specific. Intervention is needed to give farmers information that is sufficient, arearelevant, specific, from reliable and professional sources and ensure uniformity and consistency in
the information they get. There is also need for farmers to have a centralised source of reliable
information. Sellers of agricultural lime should liaise with KALRO and Ministry of Agriculture extension
staff to develop detailed information leaflets for inclusion in packages of lime.
Studies on the economics of lime application explicitly comparing the costs and benefits of the
technology are required; such data should then be used in extension messages to assist farmers
assess for themselves the value liming adds to their farming.
Crushed limestone is in powder form. If inhaled in excessive quantities over a prolonged
period or extended period, respirable dust can constitute a long term health hazard. Dust
inhaled or exposed to the eyes can cause severe burning of the eyes and mucous membranes.
Therefore, inhalation of dust from aggregates should be avoided through wearing of personal
protective equipment (PPE) such as suitable dust masks, goggles, gloves for hand protection and
overalls for skin protection.
County Governments especially in those counties with high levels of soil acidity should
support the exploration of agricultural limestone deposits.
There is a need for a paradigm change in soil testing and supply of lime to poor farmers.
Currently the rate of adoption of these goods and services by smallholder farmers is low. The
essential pillars would be
(i) free supply of soil testing services and lime to the poorest 20% of smallholder farmers;
(ii) subsidised prices for the rest of the poor smallholder farmers; and
(iii) commercial prices for the non-poor. To reduce opportunities for leakage, targeting of
beneficiaries is critical. An appropriate methodology would have to be developed. Pilot
trials can be made but ultimately a policy guideline by the government may be required
to sustain such an initiative.
An effort by a combined team of researchers and extension personnel could make an
important contribution by preparing a simple manual/guide for farmers with information on
different options in liming and the associated costs for guiding farmers.
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