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Abstract 

Increase in population and associated decrease in per capita land sizes has resulted in intensive 
cultivation of the available crop land. Intensive cultivation is therefore being practiced without 
adequately replacing nutrients taken up by crops and ultimately leading to degraded soils and low crop 
yield. Consequently, soil infertility remains the major biophysical root cause of low yields and food 
insecurity. In solving this problem, Strategic Objective Seven (SO7), a soil fertility improvement 
initiative was introduced by Kenya Agricultural Research Institute (KARI), in 2005 - 2008. The project 
was implemented in Kakamega North and Khwisero districts with the aim of improving soil fertility 
status and crop yield in the region. This necessitated the need for an impact study to assess the impact 
of the project. The study compared the farmer’s situation before the project and four years after 
completion of the project. The two sites are also unique because scaling up of lime was later done 
Khwisero while the other site had no follow-ups. The specific objectives therefore were: to assess 
farmers adoption levels of the SO7 technologies and to determine the socio economic factors that 
influenced adoption. A total of 149 respondents were interviewed. SPSS software was used to analyze 
the data. Quantitative data was analyzed by use of logit model. Results indicate that farmers perceived 
that soil fertility status had improved (83%) from poor to average, while 77% of the respondents noted 
that maize yield had increased. Adoption levels varied. Forty six (46%) of the respondents had adopted 
lime with a higher percentage being from Kakamega North. Eighty five (85% ) adopted farm yard 
manure, 87% green manure, 36% compost manure and 36% had adopted green manure with a higher 
percent of the adopters being from Khwisero. Household participation in the project and farmers 
belonging to a group significantly (p< 0.05) influenced farmer’s adoption of the soil fertility 
management strategies. There was clear difference in adoption of the new technologies in the two sites. 
Adoption was higher where there was follow up after completion of the project. There is need to 
develop good exit strategy for improved adoption and sustainability of introduced technologies.  
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Introduction 

Agriculture is the main stay of Kenyan economy. The long term economic development blueprint for 
Kenya “Vision 2030” identifies agriculture as one of the key sector to deliver a 10% annual economic 
growth (GOK 2007) Majority of households in of Sub-saharan Africa (SSA) Kenya included are small 
scale holders who live in rural areas and depend on agriculture as their major economic activity (World 
Bank, 2005). Due to increase in population, and associated increased demand for land by the 
predominantly rural populations, there has been a reduction in per capita land sizes which has resulted 
in intensive cultivation of the available crop land. In most cases this intensive cultivation has been 
practiced without adequately replacing nutrients taken up by crops and ultimately leading to degraded 
soils and low crop yield (Ojiem, 2006, Kiptot, 2008; Sanchez et al., 2009)). Consequently, soil infertility 
remains the major biophysical root cause of declining food availability on small holder farms due to 
reduced agricultural yields.  

Research in western Kenya by Kenya Agricultural Research Institute (KARI) in collaboration with many 
other development agencies has demonstrated the potential of using improved technologies to improve 
soil fertility and address food insecurity (Odendo et al., 2012). Despite this potential, a few of the 
farmers have continued to use these improved technologies. Many communities go back to where they 
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were after the expiry of these projects, continuing a vicious cycle of research projects, which generate 
positive results and non-adopting farming communities over time.  

To break this vicious cycle, Strategic Objective Seven (SO7) Soil Fertility Initiative was introduced by 
KARI. This project was undertaken in Kakamega North district and Khwisero districts, with the aim of 
improving soil fertility status and crop yield in the region. The project was implemented from 2005 to 
2008. 

At the initial implementation of SO7 project, it was noted that the yield of staple food crop maize was 
on decline in Western Kenya. These very low yields were attributed to factors such as low soil fertility, 
use of unimproved seed varieties, poor agronomic practices, striga weed and in desperate 
circumstances to witchcraft. However, a study conducted by KARI Kakamega through revealed that 
low soil fertility coupled with soil acidity were the main causes of low yields. It was demonstrated that 
when agricultural lime was added to the fields with multi nutrient fertilizers, the yields of maize 
drastically increased from less than 1MT to 4-6 MTh-1. (Mbakaya et al., 2004). As an outcome of these 
encouraging results, other development partners including the Alliance of Green Revolution in Africa 
(AGRA) came in with a view to scaling up the use of agricultural lime to other areas of western Kenya.  

Though the SO7 project reported improved soil fertility and higher yields, the adoption levels and the 
driving factors to adoption of the introduced soil improvement strategies was not clear. The study 
therefore compared farmers’ situation at the beginning of the project and four years after the project. 
The two sites are unique because one site is used in the scaling up of lime use while the other was left 
on its own with no follow-ups. The specific objectives were: a) To assess farmers adoption levels of the 
soil fertility improvement strategies. b) To determine the socioeconomic factors that influence adoption 
and c) To assess opportunities and challenges realized since the introduction of the project. The results 
of the study will give recommendations that would assist other similar studies in the region, and other 
areas with similar biophysical and socio-economic constraints. 

Materials and methods 

The study was conducted in Khwisero and Kakamega North Districts. The districts are in Western 
Province. Kakamega north is predominantly a sugarcane zone while in Khwisero is characterist by a 
subsistence oriented mixed crop–livestock system with major crops being maize intercropped with 
beans (Adolwa et al. (2008). Soils are depleted with over cultivation of sugarcane. The choice of the 
study district was because they had earlier received training on soil fertility management strategies by 
the SO7 project. Household data was collected using a semi structured questionnaire. A total of 149 
respondents were interviewed. Data were collected on household characteristics, food security and soil 
fertility. It was analyzed by descriptive statistics using Statistical Package for Social Scientists (SPSS) 
computer software. Descriptive statistics such as percentages, frequencies, means and standard 
deviations were applied. Quantitative data was analyzed by use of logit model. 

Results and discussion 

Perception on soil fertility status and crop yield before and after the project  

The research sought to find out farmers perception on the soil fertility and crop yield before and after 
the introduction of SO7 technologies. Most of the respondents noted that before SO7, the soil fertility 
was poor, 36% for Kakamega North and 47% for Khwisero. The soil fertility has then changed from 
poor to average (49%) and good (39%). The increase in soil fertility is more in Kakamega North than 
Khwisero. Crop yield has increased (77%) in the past five years, however, 16% of the farmers noted that 
crop yield had decreased in the recent years (Table 2). Majority of the farmers (77%) plant the hybrid 
maize varieties. 
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Table 1: Farmers perception of soil fertility status in Kakamega North and Khwisero 
Districts before and after SO7 

Soil fertility 
Status 

Before SO7 (%)  After SO7 (%)  

Kakamega North Khwisero Total Kakamega North Khwisero Total 

Good 2 2 4 22 18 39 

Average 11 2 13 23 26 49 

Poor 36 47 83 3 7 12 

 

Table 2: Crop yield trend in the past 5 years in Kakamega North and Khwisero districts 

Status District Total (%) 

Kakamega north (%) Khwisero (%) 

Decreased 6 10 16 

Increased 38 38 77 

No change 2 2 4 

Not keen 3 0 3 

Variety of maize planted Improved – 77%; Local – 33% 

 

Lime adoption trend 

Adoption trend determines the adoption level. Twenty two of the farmers had used lime in the years 
before including the long rains season of 2012 when the study was conducted. Those who had used 
before but not in long rains 2012 were 24% (Table 3). The reasons given for the preference to use lime 
include improve soil fertility (24%), fast impact (18%) and long residual effect (14). Few (12%) had 
stopped using lime while 47% had never used it.  

Table 3: Lime adoption trends in Kakamega north and Khwisero districts 

Status District (N=149) Total (%) 

Kakamega North (%) Khwisero (%) 

Used before and in 2012long rains (Adopters) 14 2 22 
Used before but not in long rains 2012 (Adopters) 21 3 24 
Stopped using Lime (Non Adopters) 6 6 12 
Never used 13 34 47 

 

Though most farmers know about lime, usage is reducing. Eighty percent of those who stopped using 
lime are from Khwisero. Unavailability (80%) of the lime was noted as the major reason for stopping as 
illustrated in Figure 1. 

 

Figure 1: Reasons for stopping to use lime 
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Inorganic fertilizer adoption trend 

Table 4 indicates that majority of the farmers (87%) have adopted the use of inorganic fertilizer. 
However farmers are not using the fertilizer according to the recommended rates. Some of the reasons 
given for the preference to use inorganic fertilizer include; ease to apply (49%) and fast impact (32%). 
Farmers are unaware that inorganic fertilizer adds value to the soil since none of the farmers noted that 
inorganic fertilizer improves soil fertility (Figure 2). 

Table 4: Inorganic fertilizer adoption trend by farmers in Kakamega north and Khwisero 
districts 

Use Status District (%) Total (%) 

Kakamega North Khwisero 

Used before and in 2012 long rains 45 43 87 

Used before but not in long rains 2012 4 5 10 

Stopped using  0 1 1 

Never used 0 1 1 

n=149 

 

 

Figure 2: Reasons for preferring to use inorganic fertilizers 

Green manure adoption trend 

Farmers in Khwisero have adopted the use of green manure for soil fertility management more than 
those in Kakamega North as indicated in Table5. Figure 3 gives a summary of the reasons for preference 
to use green manure. These include low cost (54%) and improvement of soil fertility (11%). Though 
majority of the farmers have heard about green manure, the number of those who have never used 
green manure as a soil fertility measure is too high (48%). 

Table 5: Green manure adoption trend in Kakamega north and Khwisero districts 

Use Status District (%) Total (%) 

Kakamega North Khwisero 

Used before and in 2012 LR 11 25 36 

Used before but not in long rains 2012 4 9 12 

Stopped using  0 4 4 

Never used 33 15 48 
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n=147 

 

 

Figure 3: Reason for farmer’s preference to use green manure 

Compost manure adoption trend 

The adoption of compost manure is low especially in Kakamega North as indicated in Table 6. The 
farmers prefer compost manure due to low cost incurred (34%), availability of the materials locally 
(19%) and the long residual effects it has on the farm (18%). However, the number of those who don’t 
use compost is high (48%). Eight six percent of the farmers noted they lack technical knowledge on the 
use of compost manure. 

Table 6: Compost manure adoption trend in Kakamega north and Khwisero districts 

Use Status District (%) Total (%) 

Kakamega North Khwisero 

Used before and in 2012 long rains 11 25 36 

Used before but not in long rains 2012 4 9 12 

Stopped using  0 4 4 

Never used 33 15 48 

n=149 

 

Factors that influenced farmers adoption of the Soil improvement technologies 

Farmers’ awareness and adoption of any given technology is influenced by different socio economic 
aspects. These may include farm characteristics, farmer characteristics and in some cases farmer 
perceptions (Baltenweck et al., 2006) Table 7 shows the socio economic factors that influenced adoption 
of different SO7 technologies. Adoption of lime was significantly (P<0.05) influenced by the farmers 
participation in the SO7 project and the district where one belongs. These could be associated by the up-
scaling the use of lime in Kakamega North by the AGRA lime up scaling project. Farmer were exposed 
more on the use of lime. Participation in SO7 also significantly (P<0.05) influenced adoption of green 
manure. However, as opposed to lime adoption, Khwisero farmers adopted the use of green manure 
more than Kakamega North. Farmers who belong to a group were also more likely to adopt green 
manure more than those who did not belong to any group. 
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Table 7 : Factors that influence adoption of soil fertility improvement 
technologies 

Independent Variables Coefficient (B)  Sig. 

Use Lime  

Sex of household head (0=Female 1=Male) .005 (.596) .993 

District (1=Kakamega North 2=Khwisero) -2.038 (.704) .004** 

Household participated in SO7 project (0=No 1=Yes) 2.916(1.08) .007** 

Visited any agricultural office (0=No 1=Yes)  .560(.582)  .336 

Member of any group (1=yes 2=No) -17.172 (9843) .999 

Use Compost 

District (1=Kakamega 2=Khwisero) .466 (.369)  .207 

 .356 (.380) .349 

Visited any agricultural office (0=No 1=Yes) .227 (.412) .581 

Sex of household head (0=Female 1=Male) -.067(.375) .857 

Use Green Manure 

District (1=Kakamega 2=Khwisero) 1.205 (.454) .008** 

Household participated in SO7 project (1=No 1=Yes) 1.323(.579) .022** 

Visited any agricultural office (0=No 1=Yes) .154 (.109) .741 

Sex of household head (0=Female 1=Male) .238 (.442) .590 

Belong to any group (1=Yes 2=No) .272 ((124) .028** 

Use inorganic fertilizer 

Household participated in SO7 project (1=No 1=Yes) -1.123 (.814) .168 

Visited any agricultural office (0=No 1=Yes) .508 (.722) .482 

Sex of household head (0=Female 1=Male) .596 (.637) .349 

Use Farm Yard Manure 

Visited any agricultural office (0=No 1=Yes) 1.073 (.678) .114 

District (1=Kakamega 2=Khwisero) -.587(.519) .259 

Sex of household head (0=Female 1=Male) .299 (505) .553 

Dependant variable = Use of any of the SO7 technologies (0=No 1=Yes); ** indicate 
significant at 5% level of probability 

 

Impact of SO7 soil fertility improvement strategies in Khwisero and Kakamega north 

Development of any given technology is intended to improve the livelihoods of a given community. 
The improvement starts at household level and broadens to the community and neighboring 
communities. Figures 4 shows that through increased yields the farmers have been able to pay school 
fees better (24%).. Other benefits include increased number of meals per day, improved soil fertility and 
bought livestock. The benefits have also extended to the community and neighboring communities. The 
village has generally improved its food security status. Neighboring community members are 
interested in joining their groups. The community has also become an icon. They receive a lot of visitors 
since the region has become a learning Centre (Figure 5).  
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Figure 4: Impact to the household 

 

 

Figure 5: Impact to the community 

Conclusion and recommendation 

The mean age of the studied household head was 51 years. Fifty four percent (54%) of the households 
were headed by men. Soil fertility status in Kakamega North and Khwisero has changed from poor 
(83%) to average (49%) and good (39%) in the studied regions. The farmers also noted that yields have 
increased. The use of lime was higher in Kakamega North (36%) than Khwisero (5%). On the other 
hand, use of green manure was higher in Khwisero (34%) than Kakamega North (15%). Continued use 
of lime in Kakamega North is associated with the AGRA lime up-scaling project that came in after the 
SO7 Project. A sustainable exit strategy for any given project is important to ensure continuity of the 
activities even after the exit of any given technology 

Farmers’ adoption of the SO7 technologies was greatly influenced by several socio economic factors. 
The district in which one belonged and household participation in SO7 influenced adoption of lime 
while adoption green manure was influenced by the district, household participation in SO7 project and 
farmers belonging to a group. Improved yields improves peoples livelihood both at household level 
and community level. 
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