
 1

BIOPHYSICAL AND ECONOMETRIC DETERMINANTS FOR FARMER’S 
ADOPTION OF BIOLOGICAL LAND QUALITY MANAGEMENT 
TECHNIQUES IN CENTRAL KENYA 
 
James K. Mutegi1 *, Daniel N. Mugendi2, James B. Kung’u2 and Louis V. Verchot3 

 
1University of Aarhus, Department of Agro-ecology and Environment Blichers Alle, P.O. 
Box 8830 Tjele, Denmark; 2Department of Environmental Sciences, Kenyatta University, 
P.O Box 43844, Nairobi, KENYA; 3Center for International Forestry Research (CIFOR), 
P.O. Box 0113 BOCBD Bogor 16000, Indonesia; Corresponding author 
(james.mutegi@agrsci.dk, mutegijames@yahoo.com) 
 
ABSTRACT 
We established hedges of calliandra, leucaena, Napier and their combinations along 
contours on slopes of between 5 and 40%, to test their effectiveness as options for soil 
and nutrient management on steep arable landscapes. Upon planting, hedges were left for 
one year to establish after which hedge biomass was harvested in intervals of 2 months 
and incorporated into specific test plots. Farmers/research group interactions through 
field days and training were terminated after two and half years leaving farmers to 
continue independently. Three years later the region was surveyed for adoption rates, 
adoption drivers and technology adaptation. We observed significantly higher soil pH, 
exchangeable bases (Ca and Mg) and C in 22 months old sole leguminous and 
combination hedge treatments relative to 0 months old sole and combination hedges. 
Consistent significant erosion differences between hedges were observed during the fifth 
season on slopes exceeding 10%. Farmers’ adaptations of hedges ranged from changes in 
type of trees used, contour hedge tree arrangement patterns and frequency of pruning of 
hedge trees. The Logit model was significant at 10% level and predicted 72% of both 
adopters and non-adopters. The variables;  farmers contact, farm income, membership to 
group or cooperative, sex and age significantly explained adoption of contour hedge 
technology. We conclude that contour hedges have a potential for reducing soil losses 
and enhancing soil fertility. Despite the ability of these contour hedges to manage soils 
and nutrients, farmers’ uptake of contour hedge significantly depends on among other 
factors; the level of education, farm income, sex, land tenure, number of livestock owned, 
and age. 
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INTRODUCTION 
Soil degradation is recognized as one of the most significant problems influencing 
sustainability of agricultural production in many parts of the world (Veloz et al. 1985; 
Lutz et al. 1994; Barrett et al. 2002; Gebremedhin and Swinton 2003). The central 
highlands of Kenya is classified as one of the regions in sub-Saharan Africa where 
agricultural production is threatened by soil and nutrient losses (Mugendi et al. 2003; 
Angima et al. 2003; Mutegi et al. 2008). Angima et al. (2002) estimated soil loss in 
central highlands of Kenya to be in the range of  150 - 200 t ha-1yr-1. At a modest soil loss 
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of 10 t ha-1yr-1, it is estimated that soils lose on average 28 kg N, 10 kg P and 33 kg K ha-

1yr-1 (Mantel and Van Engelen 1999). In addition to causing serious monetary losses at a 
household level, at the regional level eroded soil and nutrients are water pollutants 
(CAST 1985; Justic et al. 1995). 
 
The usefulness of contour hedges as alternatives to poorly adopted physical soil 
conservation structures has been demonstrated in Kenya (Raintree and Torres 1986; 
Angima et al. 2002, Mutegi et al. 2008) and Nigeria (Lal 1989). Experience has shown 
that farmers do not always adopt the appropriate technologies, even where the need is 
obvious (Guerin 1999). Additionally, farmers may reject or abandon many technologies 
that have been useful, and adopt others in their place since they consider a variety of 
factors in deciding whether or not to adopt particular conservation practices (Brouwer 
1993; McDonald and Brown 2000; Soule et al. 2000). This highlights the need to develop 
a better understanding of the conditions that encourage/discourage sustained adoption of 
conservation practices. 
 
This work was therefore set out to explore the biophysical performance and factors that 
would influence farmers’ uptake of contour hedge technologies. 
 
MATERIALS AND METHODS 
 
Description of the study area 
This study was conducted in Chuka Division, a predominantly maize growing zone in the 
central highlands of Kenya. The area is on the eastern slopes of Mt Kenya at an altitude 
of approximately 1500 m above the sea level. Mean annual rainfall is 1200 mm, 
distributed in two distinct seasons: the long rains (mid March to June) with an average 
precipitation of 650 mm and the short rains (mid October to December) with an average 
of 550 mm of rainfall. The average monthly maximum temperature is 25oC and the 
minimum is 14oC. The long-term monthly average temperature is 19.5oC. The soils of 
this area are humic Nitisols (FAO 1990) with an average soil reformation rate of 2.2–4.5 t 
ha−1 per year for the top 0–25 cm  soil depth  and 4.5–10 t ha−1 per year for the 25–50 cm 
soil depth (McCormack and Young 1981; Kilewe 1987).  They are deep, well weathered 
with friable clay texture and moderate to high inherent fertility. 
 
Experimental design and methodology 
We selected 10 farms each with 5-10%, 10-20%, 20-30% and 30-40% slope 
categories. Within each farm and slope, we then established and evaluated mono-
specific double hedges of calliandra, leucaena, Napier and combination hedges of 
calliandra + Napier and leucaena + Napier. The controls were continuous maize plots 
with no hedge but receiving all the other treatments hedge plots were receiving at the 
same time with hedge plots. In each farm, all the treatments and the control were 
randomized across every slope category and replicated 3 times. Each hedge was made 
up of 2 rows of the above species arranged in interlocking/zigzag manner with inter-
row spacing of 0.25 m and intra-row spacing of 0.5 m. The plots were 10 m long with 
variable inter-hedge spacing estimated according to Young (1997) formula for 
biological hedge efficiency as influenced by degrees of arable land steepness stated as: 
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                              W = 200/S%                                                                            [1] 

where W = inter-hedge spacing in metres and S% is the per cent slope. We also 
trenched the plots on the upper lateral borders to prevent eroded sediments from up-
slope areas from entering into the test plots. 
 
Hedges were left to establish for one year after which they were regularly pruned after 
every 2 months to a height of 50 cm for trees and 10 cm for Napier. This was meant to 
ensure that hedges did not pose significant aboveground competition. The resulting 
biomass from any one hedge was cut into fine pieces and incorporated into the test 
plot it served by use of a hand hoe. 
 
Soil sampling and analysis 
Initial sampling for soil characterization was done on each farm before commencing the 
trials. The second set of soil samples were collected 22 months after establishment of the 
trials. For each collection date, at least six samples from each plot were collected 
thoroughly mixed and sub-sampled to form one composite sample for analysis. Field 
moist sub-samples were refrigerated at 40C immediately after collection. Twenty grams 
of this field moist soil were extracted with 2N KCl within 3 days of collection (ICRAF 
1995). The solution was filtered using a pre-washed Whatman No.5 filter paper. Soil 
water content was determined gravimetrically from stored field moist soil at the time of 
extraction and used for expression of inorganic-N on dry weight basis. Nitrate plus NO2

- 
was determined by Cd reduction method (Dorich and Nelson, 1984). Ammonium (NH4

+) 
was determined by the salicylate hypochlorite colorimetric method (Anderson and 
Ingram 1993). Soil bulk density was determined with the undisturbed core method 
(Anderson and Ingram 1993) and used for conversion of NO3 values from mg kg-1 to kg 
ha-1. 
 
For other analyses, soils were air dried and then crushed to pass through a 2 mm sieve. 
Soil pH was determined in H2O (1:2.5 wt/vol) (McLean 1982), exchangeable Ca and Mg 
by 1 M KCl extraction, and exchangeable K  by 0.5 M NaHCO3 + 0.01 M ethylene-
diamine-tetra-acetic acid (EDTA) extraction. Soil texture/particle size was determined by 
Bouyouncos hydrometer method (Gee and Bauder 1986). Total organic C was 
determined colorimetrically (Anderson and Ingram 1993). 
 
Soil loss assessment 
Soil loss from contour hedge and control plots was estimated during the third and fifth 
seasons of hedge growth. It was assessed by use of plastic erosion pins (FAO 1993) fixed 
at a spacing of 2 × 2 m on each plot. The measurements were taken to the nearest 
millimetre, to allow any seasonal change in soil level to be clearly recognized. Resulting 
soil loss measurements were converted to t ha-1 by first calculating the volume of topsoil 
washed per plot by use of an equation: 
 
Plot volume = (Average depth of washed soil) x (Plot length) x (Alley width)                        [2]
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Using plot bulk density values the resulting volume values were converted to tons of soil 
lost per hectare. 
 
Field survey 
From a list of 195 adopters and 179 non-adopters, we randomly selected 60 adopters and 
60 non-adopters of contour hedges. Care was taken not to include farmers, whose land 
was flat (< 5% slope) in this list. Adopting households were defined as those households 
that had planted at least 50 metres of contour hedge trees (from the time of research 
group/farmer contact) and maintained them for at least 2 years. Non-adopting farmers 
were defined as owners of sloping farms who had not planted trees in a hedge pattern in 
their arable farms since the time of farmer research/research group contact. Structured 
questionnaires were used as survey instruments. The questionnaires were pre-tested on 12 
randomly selected adopters and non-adopters, analyzed and then revised to incorporate 
farmers’ suggestions on various observations and practices related to contour hedges in 
their farms and villages. 
 
Analytical model 
To evaluate farmers’ adoption decisions on contour hedges a Logit model (Maddala 
1983) was used. Logit model assumes that the probability of an individual making a 
given choice is a linear function of individual attributes. Logit analysis is mainly used 
when dependent variable takes on discrete categorical (0, 1) values rather than continuous 
numerical values. Its appropriateness in technology adoption studies has been reported in 
a number of studies (see, AttaKrah and Francis 1987, Adesina and Sirajo 1995, Lapar and 
Pandey 1999). 
 
The definition of all the variables in the empirical model was as shown in Table 1. 
Relevant variables were selected after thorough review of literature (see; Ervin and Ervin 
1982, AttaKrah and Francis 1987, Adesina and Sirajo 1995, Lapar and Pandey 1999) and 
from 3 years experience with farmers in the central highlands of Kenya. The personal 
characteristics of farmers like age, level of education and family size were expected to 
affect farmers’ perception and adoption of contour hedges. Age (AGE) was expected to 
affect adoption negatively since younger farmers are likely to perceive a longer time 
horizon than older farmers. Education (EDUC) on the other hand was expected to have a 
positive influence on adoption. Educated farmers have been found to have a higher 
likelihood of adopting soil conservation technologies (Ervin and Ervin 1982). The family 
size (FSIZE) as used herein is a measure of number of people in a household. Large 
family sizes may indicate more labour availability to establish and manage contour 
hedges. CONTACT is a dummy variable that takes the value 1 if a farmer had 
interaction/s with agroforestry extension agent within the last 5 years preceding interview 
and 0 if otherwise. Often extension agents expose and encourage farmers to take up 
technologies that have worked for similar conditions elsewhere. It was therefore 
hypothesized that CONTACT would be positively related to adoption of contour hedges. 
We hypothesized that farmer groups e.g. tree nursery groups, organisations/cooperative 
(GOCOOP) was positively correlated to adoption due to information flow among 
members. Total annual farm income (FINC) measures the income a farmer derives from 
his farming activities. Depending on FINC level, it might either imply that a farmer has 
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resources to engage additional labour to establish and manage hedges or not. Total annual 
off farm income (NFINC) measures income associated with non-agricultural activities 
like off farm employment. Studies have indicated mixed response of farmers’ adoption 
behaviour to availability of non-farm income. While a number of these studies have 
shown a positive correlation between non-farm income and adoption of agroforestry 
technologies a number of others have shown an inverse or no relationship between non-
farm income and adoption of such technologies (see, Adesina et al. 2000). In this case, 
the connection between non-adoption and non-farm income has been associated with 
availability of non-farm income to meet household requirements while adoption has been 
associated with ability to take agricultural risks and availability of supplemental income 
for financing conservation expenditure (Garcia 1997). 
 
Table 1: Definition of variables used in Logit model 
Variable Description 
SEX Dummy variable for gender of the plot manager; = 1 if the owner is a man 

= 0 if the owner is a woman. * owner in this case represents the decision maker 
AGE Age of the farmer (years) 
FSIZE Family size 
EDUC Number of years spent in school 
LVST Livestock (TLU) 
TENURE Dummy variable for tenure status of the farmer; =1 if the farmer is the farm owner, 

= 0  otherwise 
CONTACT Dummy variable for extension agent contact; = 1 if a farmer has contacts with 

change agents, = 0 otherwise 
FINC Variable for total annual farm income (calculated from actual farm sales and 

monetary value for  exchanged farm goods and services) 
NFINC Variable for  total annual non-farm income 
GOCOOP Dummy variable for membership to group or cooperative, = 1 if a farmer is a 

group/cooperative member; = 0 otherwise 
AREA Total farm area owned by the farmer (ha) 
SLOPE Average slope of the farm (degrees) determined by use of a clinometer 
PERCEPTION Dummy variable for farmers perception of erosion occurrence in his farm, = 1 if 

farmer perceived occurrence, = 0 otherwise 
RISK Risk index of  respondent 
 
TENURE is a dummy variable for the tenure status of land. Farmers with insecure tenure 
may not adopt soil conservation technologies due to uncertainty of capturing long-term 
benefits and vice versa for those with secure land tenure. The farmers’ perception of risk 
(RISK) e.g. risks associated with new technologies like pests and diseases and loss of 
short run income affects technology adoption. Farmers who avoid risk may be reluctant 
to sacrifice their short-term returns for less certain benefits of new conservation practices. 
This implies that operators with higher risk index hypothetically would have less 
confidence in beneficial effects of new technologies. In order to evaluate the prevailing 
trend, we evaluated operators risk index against adoption of biological soil conservation 
technologies on a scale of 1-10. 
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Data analysis 
We analyzed biophysical data by use of GenStat for windows software (version 6.1, 
Rothamsted Experimental Station) (GenStat 2002). We used analysis of variance 
(ANOVA) to test the hypothesis that leguminous contour hedges reduce losses of soil and 
enhance crop performance. Social trends and models were evaluated by use of Statistical 
Package for Social Sciences (SPSS). 
 
 
RESULTS 
 
Effects of hedges on soil characteristics 
We observed significantly higher soil pH (P = 0.013), Ca (P = 0.001), Mg (P = 0.042) 
and C (P = 0.032) after 22 months of trial, relative to the initial conditions. Inorganic-N 
was higher at time 0 relative to 22 months later (P < 0.001). We consistently observed 
significantly higher soil pH, exchangeable bases (Ca and Mg) and C in both sole 
leguminous hedge treatments and combination hedges at time 22 months in comparison 
to time 0 months (P < 0.001) (Table 2). Soil exchangeable K increased significantly in 
the sole leguminous hedge plots after 22 months of experimentation (P = 0.006). We did 
not observe any significant differences in inorganic-N concentration between treatments 
at time 0 (P = 0.68), but we did observe significantly higher inorganic-N in the sole 
leguminous hedges relative to the control and Napier after 22 months of trial (P = 0.027). 
 
Soil erosion and maize crop performance 
The third season (represents the effect of 2 seasons old hedges) on average registered 
higher soil losses (P = 0.004) than the fifth season (represents the effect of 4 seasons old 
hedges) for treatments with hedges and vice versa for the control (Table 3). Soil losses 
from plots on 5-10% slope had a narrow range (10-17 t ha yr-1) for different treatments 
and seasons in comparison to other slopes and there were no significant differences 
between treatments (P < 0.05). 
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Table 2: Properties of top 0-30 cm depth of soil at the start and after 22 months of experimentation in Chuka Division, Central 
highlands of Kenya Values are means  ± SE 
 

pH  H2Oa Exchangeab
le Ca 

Exchangeabl
e Mg 

Exchangeab
le 
K 

Total organic 
C 

Inorganic N (NH4
- + 

NO3
-) 

 
Treatment 

 ------------------------Cmolc kg-1--------------
-------- 

-------g kg-1---
---- 

----Kg ha-1--------- 

--------------------------------------------------------Before establishment of trials (Time 0 months) 
Control 4.8c ± 0.09  4.2c ± 0.18 2.1a ± 0.07 0.5bc ± 0.03 17.4cd ± 0.28 62.7a ± 5.88 
Calliandra 4.7d ± 0.11  3.8c ± 0.18 1.4cd ± 0.04 0.4c ± 0.04 17.0d ± 0.13 60.9a ± 4.31 
Leucaena 4.9c ± 0.15  3.9c ± 0.14 1.1e ± 0.06 0.5b ± 0.02 17.1cd ± 0.22 66.1a ± 3.39 
Napier 4.6d ± 0.08  4.2c ± 0.15 1.7b ± 0.02 0.5bc ± 0.02 17.1cd ± 0.25 70.3a ± 3.11 
Calliandra + 
Napier 

4.6d ± 0.02  3.9c ± 0.20 1.3de ± 0.09 0.4c ± 0.05 16.8d ± 0.16 71.8a ± 7.46 

Leucaena + 
Napier 

4.8c ± 0.03 
 

4.0c ± 0.08 1.6bc ± 0.03 0.5bc ± 0.02 17.6bcd ± 
0.27 

70.3a ± 4.07 

-------------------------------------------------After 22 months of experimentation (Time 22 months)------------------------------- 
Control 4.9c ± 0.09 3.8c ± 0.10 1.0e ± 0.16 0.2d ± 0.03 18.3bc ± 0.26 26.6d ± 3.40 
Calliandra 5.2b ± 0.06 4.7b ± 0.12 1.5bc ± 0.04 0.6b ± 0.05 21.7a ± 0.82 38.7bc ± 0.85 
Leucaena 5.1b ± 0.03 4.6bc ± 0.21 1.5bcd ± 

0.04 
0.7a ± 0.03 20.8a ± 0.76 43.7b ± 0.26 

Napier 4.7d ± 0.13 3.3d ± 0.07 1.3de ± 0.13 0.4c± 0.06 18.2bc ± 0.15 27.4d ± 0.22 
Calliandra + 
Napier 

5.3a ± 0.04 5.5a ± 0.22 1.7b ± 0.11 0.4c ± 0.04 20.7a ± 0.29 31.6cd ± 3.17 

Leucaena + 
Napier 

5.2ab ± 0.05 5.1a ± 0.10 1.8a ± 0.07 0.6b ± 0.09 18.6b ± 0.22 30.0cd ± 0.27 

Means within a column followed by different letters indicate significant difference based on Fisher’s protected LSD test (P = 0.05) 
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Consistent significant erosion differences between hedges were observed during the 
fifth season on slopes exceeding 10% (P < 0.05). Napier hedges were the most 
effective at reducing erosion losses in both seasons (Table 3). We observed 
significantly lower soil losses from the four seasons old combination hedges than 
individual tree hedges (P = 0.012). Soil loss on 10-20% slope category was higher 
than soil loss on any other slope category (P = 0.043). 
 
Table 3: Effects of 2 and 4 seasons old hedges on erosional losses in Chuka division, 

Central highlands of Kenya 
 
Slope category (%) 5-10 10-20 20-30 30-40 
Treatment ---------------------- Soil loss from 2 seasons old hedge plots (t ha-1)   --

--------
Control 16.80a  79.50a 77.40° 67.53a  
Calliandra 15.52a  37.53b 34.87b  26.47b 
Leucaena 14.70a  46.63b 37.50b 29.60b 
Napier 12.64a  20.87c 22.90c 20.62b  
Calliandra + Napier 13.57a 30.57b 26.50bc 26.58b 
Leucaena + Napier 14.17a 35.18b  33.73b 21.78b 

       ----------- Soil loss from 4 seasons old hedge plots (t ha-1)--------------------
Control 16.48a  79.61a 79.25a  78.90a  
Calliandra 11.00a  26.14b  28.92b 22.18b 
Leucaena 12.31a 29.68b 28.62b 23.50b  
Napier 10.10a  10.21c 11.90c  9.67c  
Calliandra +Napier 12.83a  17.70bc  14.15c 11.55c 
Leucaena + Napier 10.66a  17.67bc 13.38c 12.98c  
For each slope category and season, means within a column followed by different 
letters indicate significant difference based on Fisher’s protected LSD test (P = 0.05).  

 
 
Household characteristics of adopters and non-adopters of contour hedges 
A higher percentage of male-headed households than female-headed households had 
adopted contour hedge technologies on their steep arable land (Table 4). Adoption 
rose with the level of formal education from 0-1 years of education category to 8-12 
years of education category and then declined sharply beyond that point.  
 
Table 4: Household characteristics of adopters and non-adopters of contour hedge 

technology in Chuka division, Kenya (used N=120) 
 

Variable Parameter  Non-adopters (n = 60) Adopters (n = 60) 

House head sex Male (%) 45 55 
 Female (%) 64 36 
Education (%) 0-1 years 64 36 
 1-4 years 51 49 
 5-8 years 45 55 
 8-12 years 40 60 
 > 12 years 78 22 
Livestock (numbers) Cows 1 3 
 Goats 2 2 
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 Sheep 2 3 
Land tenure Rented (%) 96 4 
 Permanent 

(%) 
56 44 

 
The adopters had on average more livestock than non-adopters. Adoption was 
approximately 2 fold higher amongst farmers on permanent land tenure status relative 
to farmers those on land rental arrangements. 
 
Determinants of adoption of contour hedges 
The Logit model was significant at 10% level. The model correctly predicted 72% of 
both adopters and non-adopters. Eight variables were significant in explaining 
adoption of contour hedge technology at 5-10% level (Table 5).  
 
Table 5. Logit model results of factors affecting farmers’ adoption of contour hedges 

in Chuka division, Central highlands of Kenya  
Variable Estimate Standard error t-Statistic P- value 
SEX 1.062 0.512 1.09 0.05 
AGE -0.03 0.031 1.31 0.06  
FSIZE 0.152 0.127 1.71 NS 
RISK -0.302 0.533 0.59 NS 
EDUC 3.39 1.12 2.91 0.005 
TENURE 1.04 0.481 2.84 0.005 
LVST (TLU) 1.59 0.821 1.93 0.02 
FINC 1.61 0.512 1.95 0.01 
NFINC -0.191 0.622 0.46 NS 
CONTACT 1.83 0.523 3.12 0.001 
GOCOOP 2.43 0.921 2.753 0.05 
SLOPE 0.66 0.473 1.25 NS 
PERCEPTION 0.53 0.330 0.27 NS 
AREA -1.53 0.723 1.84 0.02 
Intercept -7.43 2.12 -3.56 0.005 
Percent correct 
predictions 

72.3%    

Log of likelihood 
function  

-54.21    

* TLU-Tropical livestock unit = live weight equivalent to 250 kg 
 
They were farmers contact with extension agents-significant at 0.1%, level of 
education 0.5% level, farm income at 1% level, livestock  and land size at  2 % level, 
membership to group or cooperative and sex at 5% and age at 6% level. The 
coefficients for land size and age were negative implying that these two variables 
were inversely related to contour hedge adoption. 
 
DISCUSSION 
Soil analytical characteristics 
The increase in soil pH on plots with tree hedges can be attributed to an increment in 
exchangeable bases (Ca2+ and Mg2+). Increased calcium and magnesium reacts with 
acid soils replacing hydrogen and aluminium on the colloidal complex (Cahn et al. 
1993). This adsorption of calcium and magnesium ions raises the percentage base 
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saturation of the colloidal complex leading to corresponding increment in pH (Loomis 
and Connor 1992). The high total soil organic carbon in the hedge plots after 22 
months was most likely a result of transfer of hedge pruning into the plots.  
 
Contour hedges and soil conservation 
Lower soil losses during the fifth season   on the contour hedge plots in comparison to 
the third season can be attributed to hedge species differences in stage of growth .and 
natural terrace formation. During the fifth season, hedges were more mature and 
therefore formed a more intact barrier to sufficiently obstruct runoff and enhance 
deposition of the sediment load carried down slope by the runoff. 
 
Napier hedges were the most efficient in soil conservation possibly due to 
rhizomatous rooting characteristics of napier plants. These rhizomatous roots spread 
out superficially over a large area reinforcing soil around them and bringing about an 
increase in cohesion and hence in shear strength (Dissemeyer and Foster 1985). It also 
sprouts many tillers within a short time, forming an intact hedge. Lower soil loss 
values on combination hedge plots as compared to single tree species hedge could 
partially be attributed to presence of napier component and the positive interaction 
between napier and leguminous tree species which recycle and fix N (NRC, 1983; 
Young, 1997).  
 
Determinants of adoption of contour hedges 
Though we would have expected a strong and positive relationship between 
perception of soil erosion and steepness of slope with farmers’ uptake of contour 
hedges, the two variables though positive did not significantly influence adoption of 
contour hedges. It is probable that steep landscapes increased farmers risk index 
hence negatively affecting farmers’ willingness to invest their time and other 
resources in such land. Farmers’ age was significantly related to likelihood of 
adoption at 10% level of significance. The positive relationship between land tenure 
and adoption implies that long-term land ownership was crucial in adoption of 
contour hedges. This is made clearer by the fact that adoption was highest amongst 
the farmers who had bought their land, low among the farmers who had inherited land 
and lowest among those farmers who were on land rent arrangements (see, Table 7). 
 
The negative sign on AGE suggests that contour hedges are more likely to be adopted 
by younger farmers. This is probably because as shown by a number of studies else 
where, younger farmers tend to be better disposed to trying innovations and have a 
longer planning horizon to justify investments in tree-based technologies (Adesina et 
al. 2000; Adesina and Sirajo 1995; Ervin and Ervin 1982). While the coefficient for 
farm income (FINC) was positive and significant, the coefficient of non-farm income 
(NFINC) though not significant was negative. This could imply that farmers who 
make more resources from agricultural activities are more likely to adopt biological 
contour hedges relative to those who make less. On the other hand, farmers with 
higher non-farm income were more unlikely to take up contour hedges relative to 
those who either did not have non-farm income/ those with lesser non-farm income. 
The coefficient for risk was negative indicating that farmers with a higher risk index 
were more unlikely to adopt contour hedges relative to those with lower risk index. 
 
CONCLUSIONS 
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We conclude that contour hedges are capable of reducing soil losses and enhancing 
soil fertility. The farmers’ level of education, age, land size, risk perception, farm 
income and number of livestock are important variables in as far as adoption of 
contour hedgerows are concerned in the central highlands of Kenya.  
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