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ABSTRACT

Over the years, new technologies have been tested and introduced to control Striga in maize
producing areas but adoption has remained low. The study done in 2013, determined the
demographic and socioeconomic factors that influenced the adoption of Striga control technologies
in Kisumu West, Bumula and Teso South sub counties of Western Kenya. Through Multi stage
sampling technique, 40 households were selected per sub county for questionnaire administration;
to gather information on demographic profiles of the sample population, type of fertilizer and seed
variety used, income of the household, source of credit facilities and challenges faced in weed
control. Chi square test at P<0.05 and logistic regression analysis, using R software was used to
determine the relationship between demographic and socioeconomic factors and uptake of Striga
control technologies. Farmers cited high cost, poor availability of improved varieties and lack of
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expensive technologies.

adequate knowledge as reasons for non-adoption of the Striga control strategies. Farmer’s age,
education, land size and hiring of labour were found to significantly influence the adoption of the
Striga control technologies. The low levels of adoption of modern technology indicate that they
were not meeting farmers’ expectations, thus, researchers should put into consideration farmers’
education, age, land size and ability to high labour in their planning for an informed technology
adoption. In addition, alternative options should be extended to farmers who are not able to use

Keywords: Social-economic factors; striga control technology; technology adoption.

1. INTRODUCTION

Striga and stem borers are among the major
biotic constraints to increased maize production
in eastern Africa [1]. The other constraints
involve labour requirement in the season and low
soil fertility [2]. In western Kenya, there is
increasing evidence that Striga is the main
constraint to increased food production, food
security and poverty reduction [3] Kanampiu, et
al. 2006; [4,5].

Recommended control methods to reduce Striga
infestation have been established, although
seriously limited by the reluctance of farmers to
adopt them, for both biological and socio-
economic reasons [6]. Determination of decision
to use improved technologies by farmers has
been described as a complex one involving first
whether to adopt or not and secondly the level of
the use of the technology [7]. Several authors
[8,9] have proposed a theoretical model where
farmers first go through a stage of awareness or
being knowledgeable of a new technology to
forming a positive or negative attitude about a
technology and ultimately deciding whether to
adopt a technology or not.

Several adoption studies concentrate on cross
sectional analysis of the determinants of
agricultural adoption at the farm level [10,11]. For
instance, the CIMMYT studies in Kenya and
other East African countries [10,11] examined
adoption decision processes for maize seed and
fertilizer technologies and showed that farmer
characteristics such as age, gender, and wealth
are keys to adoption decisions. Suri [12] showed
that technology profitability, farmers’ training as
well as observed and unobserved differences
among farmers and across farming systems
were the major determinants affecting maize
technology adoption in Kenya. A comprehensive
understanding of the farmers’ behaviour on
adoption of technologies in diverse agro-
ecological and socio-economic environments is
therefore necessary to design appropriate
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strategies to harness potential benefits in the
target areas (Shiyani, et al. 2000). This study
aims at identifying factors that hinder adoption in
order to provide efficient recommendation on the
best scientific approaches that can be employed
to effectively improve their farm fertility levels and
control of Striga weed.

2. MATERIALS AND METHODS
2.1 Site Description

The study was conducted in Kisumu and Busia
County (Kisumu West, Bumula and Teso South
sub counties), in western Kenya. The Sub
Counties fall under ecological zone IV [13], with
varying climatic conditions and annual rainfall
ranging from 800 mm to 2,000 mm and average
temperatures ranging between 14° to 34°C in
January and 14° to 30°C in July. Most farming
activities follow the rainfall patterns. The annual
rainfall is bimodal in nature with long rains
commencing in February to July while the short
rains come in August to October. The altitude
ranges from 1,216 to 1, 520 m above sea level
[14].

2.2 Study Approach

A multi-stage sampling technique was applied to
select the study sites that represent diverse
ecological and socio-economic conditions and
varying farming systems in the Sub Counties.
This involved selecting sub counties, then
narrowed down to a divisions/ wards, keeping in
mind that the divisions selected should be highly
infested with striga than others. At the division
level, also a sub location heavily populated with
striga was considered. At that point the villages
and the farmers to be interviewed were randomly
selected.

2.3 Sampling Size

The sampling size was done by proportion in line
with the population size of the location based on
Cochrane formulae [15].
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Cochran’s formula

Z

2% (p) * (1-p)
SS

c?

Where:

Z = Z value (e.g. 1.96 for 95% confidence level)

p = percentage picking a choice, expressed as
decimal (0.5 used for sample size needed)
¢ = confidence interval, expressed as decimal
(e.g., 0.04 =£4)

2.4 Data Collection Methods

Two methods of data collection namely
household interviews and Key Informant
Interview (KII) were used. Key data collected
using the questionnaires included; demographic
profiles of the sample population, type of fertilizer
and seed variety used, income of the household,
source of credit facilities and type of services
obtained from Non-Governmental Organizations
and government institutions.

2.5 Data Analysis

Data collected from the field were edited to
correct mistakes, coded and recorded. Data were

analyzed using R software to generate
descriptive  statistics, means and logistic
regression. Chi square test at P<0.05 was

applied to determine the relationship between the
key data collected.

3. RESULTS AND DISCUSSION

A total of 120 farmers interviewed were
represented by, 58% men and 42% women,
giving a better representation of gender. 40
farmers were randomly picked from each Sub
County. A total of 24 farmers were interviewed in
Maseno division, 16 in Kombewa division, 20 in
Matayos division, 20 in Township division, 20 in
Amukura division and 20 in Chakol division. The
results were categorized in key sub-objectives
and were outlined in 1.4.1 and 1.4.2.

3.1 Non availability of Striga Resistant
Maize Seeds and Fertilizer Use

Non-availability of Striga resistance maize seeds
was reported by 30.8% of farmers as a constraint
to adoption. Improved maize seeds were
popularly grown by farmers compared to local
seeds (Table 1); 65.8% of respondents used
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improved seeds with Teso South and Bumula
Sub County having majority of farmers. Local
breed are mostly used by farmers in Kisumu
west Sub County, followed by Bumula. A small
population, which is almost negligible use both
local and hybrid maize in all the sub counties.
Teso South and Bumula had adopted the use of
hybrid maize based on the existence of KARI-
Alupe that provides technical advice to farmers
as well as carrying out participatory field
experiments of which farmers got to learn of the
existing maize varieties.

In Kisumu West, farmers preferred to use their
own (local) seeds referred as Nyamula/
nyamilambo, which were obtained from previous
harvests. This is because the local varieties were
cheaper and more readily available. This is in
addition to their capacity to withstand
Striga weed pressure in comparison to hybrid
maize.

The results are not in agreement with those
obtained Manyong, et al. [4], that showed
farmers mostly plant local maize seeds and the
guantities of maize seed used by farmers often
vary from those recommended by the extension
service providers. For IR maize the average seed
guantity per hectare was 27 kilogram, that is 2 kg
above the recommended 25 kg/ha. The worst
situation was for the local maize where farmers
put in more than 35 kg/ha. A study conducted by
Vanlauwe, et al. [16], showed that the potential
way of reducing Striga damange is by use of
tolerant/resistant varieties and surface mulich.
The varieties may also depend on the
accessions used [17].

All farmers in the study area use inorganic
fertilizer on their farms (Table 2). Inorganic
fertilizers were mostly preferred by many farmers
while organic manure (animal wastes) use alone
accounted for 20% of the farmers, thus we
focused and presented data on inorganic
fertilizers. From the findings, more than half
(58%) of the farmers use below 2 bags of
inorganic fertilizer which is far below the
recommended rates (an equivalent of 2 bags per
acre not hectare). De Groote, et al. (2005)
showed that although the number of farmers
using fertilizer has increased, the average
amount used has gone down dramatically where
only in the moist transitional zone, do farmers
use more than 100 kg/ha, while in all other zones
the average dose was less than 30 kg/ha. The
sub optimal levels could be because of the
inability of the farmer to purchase high costly
inorganic fertilizer (Suri 2006). Misko, et al. [18]
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suggests the use of more fertilizers should go
hand in hand with improvement of soil properties
for better results to be realized by farmers.

The number of farmers who don’t know the
amount of fertilizer they apply is wanting, 14% is
a number that shows some are not accountable
in maize farming and are not regarding the
activity as income generating or business.

The main constraints regarding use of inorganic
fertilizers were lack of knowledge on the
recommended rates, high cost of fertilizers
especially during planting time, a perception of
sufficient soil fertility and lack of cash or credit
[19,20].

These findings are in contrary to those of Suri
(2006) who reported that the use of inorganic
fertilizer and hybrid seed was minimal and
intermittent with only a small proportion of
farmers indicating ever using these inputs. Suri
(2006) and Duflo, et al. [21] reported that less
than 30% of farmers used fertilizer and seed with
many switching back and forth between use and
non-use of fertilizer and hybrid seed. The
husbandry practices in use are founded on
‘blanket recommendations’ i.e. recommendations
derived from secondary information and research
work in distant locations or on basis of regional
soil surveying and agro ecological zoning for a
given crop and area or soil type [22].

3.2 Socio-economic Factors
Adoption of Striga
Technologies

Influencing
Control

Determination of relationships between variables
and the adoption (dependent variable) was
carried out using logistic regression analysis.

3.2.1 Farmer’s age

Based on the regression analysis, the age of the
farmers was significantly correlated (0.026) to the
technology use and thus influenced technology
adoption. The farmers ages as outlined in
Nambafu, et al. [23] showed 36% of the farmers
were below 35 years, thus the youths may have
a direct influence on choice, adoption and use of
a particular technology and this can lead to
farmers being innovative and ready to initiate
change. Young farmers are likely to be attracted
to technologies that are self driven, clean and
highly profitable while old farmers can easily
adopt simple or less complex technologies. In
addition, it is known that some technologies
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needs physical labour input and thus correlates
well with young and middle aged farmers who
are challenged with labour hiring. Our study
shows that, young farmers are likely to adopt
Striga control strategies for they are easily
shifted into using of technologies and innovative
ideas that may control a problem. In western
Kenya striga is still a menace based on the fact
that most of the farmers are old and highly
resistant to try new technologies or those that
may seem to be complex to them. The choice of
technology should go easy to understand,
practice and not time consuming [20].

The importance of age in influencing adoption is
also in agreement with several studies [24-27]
but also disagrees with many other studies
[28,29]. Farmers’ age had been found to
increase as well as decrease the probability of
adoption. Older farmers who had more
experience in the use of available soil nutrient
management technologies are in a better
position to assess characteristics of new
technologies than younger farmers [28]. On the
other hand, Barham, et al. (2004) argued that
younger farmers are more receptive towards
newly introduced technologies than older
farmers.

3.2.2 Education status

There was a significant correlation (0.01)
between age and striga weed technology
adoptions. Majority of farmers (about 45.5%)
have a lower level of education having gone up
to primary level (Fig. 1). Kisumu West and Teso
South Sub County had the highest number of
farmers with secondary education while majority
of those with tertiary education came from
Kisumu West.

Education levels influenced decision-making.
Well-educated farmers are more acquisitive,
hence access and assimilate information better
and are therefore more likely to adopt Striga
weed control strategies. None educated farmers
however can't follow the right procedure or
measure when it comes to technology
implementation unless they participate in the
demonstrations physically.

During trainings the low educated farmers takes
long to comprehend some facts and thus end up
being discouraged on a method or technology
they are trained on. Past researches, reported
that education goes hand in hand with
technology adoption. Thus educated farmers
have been found to be. In the study area, the
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education level was found to be significantly
influencing adoption of technologies (0.01).
Salasya, et al. [25], however found that
households with secondary school education
were less likely to adopt an improved variety
which was attributed to preference for clean jobs.
Nonetheless, others have also found that
schooling had a positive impact on the adoption
of fertilizer [3]. In Laikipia and Suba Sub
Counties of Kenya, Mwabu, et al. [30] found that
the price of maize, education level, and distance
to the roads were the main determinants of
hybrid maize adoption by farmers. Since,
Ongachi, et al. [31], found that amalgamation of
farmer field school and video mediated learning
significantly influenced adoption of striga control
technologies, this calls for farmers to have formal
education in order for the approach to yield fruits,
thus education is a critical measure in today’s
farming unlike in the past.

3.2.3 Labour availability

Most farmers (75.8%) hired labour for land
preparation, planting, weeding and harvesting
(Table 3). The study further revealed that 35.8%
of the farmers depended on hired labour for up to
9 months of the years. This sometimes led to
shortage of labour during peak months especially
when planting and weeding begins. Use of hired
labour increases opportunities to undertake other
farm activities.

The ability to hire labour is also an indicator of
wealth and hence increases probability of
adoption. For proper control of Striga weed by

weeding or up-rooting it has to be done 3-4 times
in a season, but due to labour shortage a farmer
does it once or twice in a season.

Despite the fact that family labour exists in some
house hold, it is not reliable because children go
to school during day time when farm work ought
to be done. Although some may be
available during the weekend it was seen that
they get engaged in other chores like fetching for
firewood and water, looking after animals and
general cleanness in the house. Women are also
looked upon us providers of labour in the house
hold but they carry a big burden on their backs.
Statistics show that the number of members
involved in full time farm activities and those
partially involved significantly affected technology
adoption.

The results are in agreement with Ayuya, et al.
[32] who found that, large households had the
capacity to relax the labour constraints required
during the introduction of new technologies. Suri
[12] showed that technology profitability, farmers’
training as well as observed and unobserved
differences among farmers and across farming
systems were the major determinants affecting
maize technology adoption in Kenya, while
Okuro, et al. (2000) showed that the ability to hire
labour and months in a year a household bought
food were found to be significantly 10%
probability level influence adoption. The
importance of labour in influencing adoption also
agrees with findings of Keil [33] who found
adoption of improved fallows of leguminous trees
to increase with increasing availability of labour.

Table 1. Farmers (in percentage) growing different maize varieties in Western Kenya

Sub counties of respondent  Commercial/hybrid Local Both local and hybrid
Kisumu west 9.2°® 19.2*% 5.0
Bumula 24.2% 8.3 0.8°¢
Teso South 32.5* 0.8%® 0.0%®
Totals 65.9" 28.3° 5.8°

Mean values marked with same small letters within a column indicate no significant differences among the sub
counties, mean values marked with same capital letters within a row indicate no significant differences among
maize varieties (p > 0.05, ANOVA, LSD test)

Table 2. Farmers (in percentage) using different rates of fertilizer in western Kenya

Sub county <1.0bag/ha 1.1-2.0 2.1-3.0 3.14 41-5 >5 Don’t
bags/ha bags/ha bags/ha bags/ha bags/ha know
Kisumu west 17.5 25 25 0.0 0.0 0.8 10.0
Bumula 5.0 10.8 5.8 3.3 0.8 5.8 1.7
Teso south 12.5 10.0 25 0.8 0.8 4.2 25
Total 35.0 23.3 10.8 4.1 1.6 10.8 14.2

One bag =50 kgs
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Table 3. Number of farmers (in percentage) who hire labour and months they depend on hired
labour

Percentage of farmers
hiring labour

Percentage of farmers who high labour in respect to months

Sub county Yes No First 3 6 months 9 Throughout Don’t no/
months inarow months the year don’t use
Kisumu West  26.6 6.6 3.4 8.8 10.8 3.4 6.7
Bumula 25 8.3 5.8 5.9 11.7 1.8 8.3
Teso South 24.2 9.2 2.5 5 13.3 3.4 10
Total 75.8 242 117 19.7 35.8 8.6 24.2
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Fig. 1. Distribution of education levels (in percentage) of farmers in Western Kenya
Mean values marked with same small letters within education levels indicate no significant differences among the
Sub Counties (p > 0.05, ANOVA, LSD test, n = 4)

3.2.4 Farm size and cultivation methods

Most of the farmers live in small pieces of land
(Table 4). Nearly a half of the respondents had
farm size between 0.51-1.2 hectares of land
(24.2% in Kisumu West, 23.3% in Teso South
and 20.8% in Bumula). Only about 6% of the
farmers in the three Sub Counties had farms
large than 2.0 hectares. The small land size is
based on the subdivision into small portions
depending on the number of children the then
head of the family sired. The subdivision will
further continue in future, as the children of the
current heads of the family become adults. Thus,
the size of land is likely to reduce with time.
Oswald (2005) also reported that the average
farm sizes will continue to shrink due to
increasing rural population and consequently
affecting production of maize.

This has been as a result of land inheritance
hence subdivision. The size of the farm can
influence the ability to adopt a technology. Small
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farms are easily manageable and thus those with
small pieces of land have greater ability to use
the technology that needs close watch and even
expensive ones than those with large farms.
Although past research contradicts by asserting
that having a large land contributes to perceived
security and increased willingness to invest in
new technology (Caveness and Kurtz, 1993).
Cultivation methods go hand to hand with land
size; mixed cropping, prolonged fallow and crop
rotation which reduces the effect of striga on
yield [34] are dependent to land size.

3.2.5 Access to credit facilities

Half of the farmers (50%) did not have access to
credit facilities (Table 5). Those who can access
credit listed table banking (18.3%), micro finance
institution services (15.8%), private money
lenders (9.9%) and banks (4.9%) as the main
sources of credit. The first two were the most
preferred because their services are gotten
within the social groups that they belong to within
the region.
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Table 4. Proportions of land size owned by farmers (in percentage) in Western Kenya

Sub counties of the respondent Land size Percentages
Kisumu West <0.5ha 5.8
0.51-1.2 ha 24.2°
1.21 -2.0ha 1.7°
2.1-4.0 ha 1.7°
>4.0 ha 0.0°
Bumula < 0.5ha 3.3°
0.51-1.2 ha 20.8%
1.21 -2.0ha 7.5°
2.1-4.0 ha 1.7°
>4.0 ha 0.0°
Teso South < 0.5ha 2.5°
0.51-1.2 ha 23.3%
1.21 -2.0ha 5.0°
2.1-4.0 ha 0.0
>4.0 ha 2.5°

Mean values marked with same small letters within a column indicate no significant differences among the farm

sizes, (p > 0.05, ANOVA, LSD test, n = 4)

Table 5. Farmers (in percentage) who get access to credit sources in Western Kenya

Sub county Source of credit Total
Table Micro Private Others Don’t get
banking finance lenders (bank)
Kisumu West 5.8 5.0 3.3 2.5 16.7 33.3
Bumula 5.0 5.0 5.0 1.6 16.7 33.3
Teso South 7.5 5.8 1.6 0.8 175 33.3
Total 18.3 15.8 9.9 4.9 51.9 100

Banking was the least as the interests attached
is always high hence unmanageable for
farmers given that farming is an unpredictable
business. The  accessibilty to  credit
facilities increases the chances of farmers either
adopting a technology or not. Given that
the credit was obtained from social groups
showed that, the money was not enough for
farmers to adopt modern Striga control
technologies.

Studies by Dorward, et al. [35] and Morduch
(1999) showed that a few microfinance
institutions in Africa had interest in providing
loans to support smallholder agricultural
production, because the seasonal nature of
agricultural cash flows does not fit well with their
current strategies for ensuring loan repayment.
Hence they consider such lending to be too risky.
Also, Ndufa, et al. [36] findings showed that a
majority of farmers who got fertilizer on credit
applied the nutrients to maize. Access to fertilizer
(technology) through credit increased maize yield
by 694 kg/ha when used alone and 762 kg/ha
when inorganic fertilizer was combined with
organics and this is likely to reduce the
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manifestation of striga weed by two fold in striga
prone areas [20].

4. CONCLUSION

The education level, age and land size were the
major factors seen to influence the adoption of
Striga weed control technologies. Education and
age were critical because they play a big role in
decision making and choice of the best Striga
control strategies. Given that a majority of
farmers had low level of education in the
representative Sub Counties, simple practical
oriented and quick to take home technologies
should be initiated for ease of adoption. The
young people are now involving themselves in
farming due to limited job options and should be
taken advantage of by decision makers and
planning. For them (young) to be fully drawn into
the system, clean and non-manual technology
should be the way to go. Since most house-holds
had less than 1.5 hectares of land, which may
stil dwindle with time. Farmer should be
encouraged to adopt farming as a business in
order to maximize farm profits that will make
technology adoption easier and inexpensive.
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