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ABSTRACT 

Declining soil fertility is a major problem in East and Central Africa. Soil fertility enhancement (SFE) technologies 

have been developed, but their uptake has remained low. This first study assessed the influence of farmer groups’ 

characteristics on the technology application. The study was carried out in Mbeere South and Maara sub-counties in 

Kenya. Interview schedules were administered to a total sample of 60 farmer groups. Data were analysed using SPSS 

software. Variables that influenced groups’ application of animal manure were: group size (p=0.019), frequency of 

group meetings (p=0.050) and the number of females in the group (p=0.027). Variables that influenced application of 

fertilizer included: Tropical livestock unit (p=0.045), group formation prompt (p=0.098) and qualification into group 

membership (p=0.028). Variables that influenced application of a combination included: reason for applying a 

combination (p=0.003), number of females in the group (p=0.067) and group gender (p=0.056). This information will 

be helpful to the groups, researchers, policy makers, farmers’ training designers and other stakeholders wishing to 

disseminate technologies in natural resource management programmes. 

Key words: Farmers group, Group characteristics, SFE technologies, Animal manure, Inorganic fertilizers, 

Application 

 

1. INTRODUCTION 

Smallholder farmers in Sub-Saharan Africa (SSA) face severe soil fertility crisis (Gonsalves et al., 2005). A survey in 

Kenya showed high amount of soil nutrient deficiencies caused by continuous cereal cultivation with limited use of 

fertility inputs (Gonsalves et al., 2005). Research on soil fertility improvement in Central Kenya highlands has 

generated recommendations for improving soil fertility on smallholder farms (Mugendi et al., 2006). For instance, 

some herbaceous legumes, leguminous shrubs, cover crops, biomass transfer, and cattle manure technologies applied 

alone or combined with inorganic fertilizers have been identified as potential soil nutrient replenishment technologies 

due to their costs, effectiveness, appropriateness, simplicity, and multipurpose nature in meeting the needs of the 

resource poor farmers (Franzel et al., 2002; Mucheru, 2003).  

 

Despite the obvious benefits of these soil fertility enhancement (SFE) technologies, the adoption rate has been slower 

than anticipated by the researchers as observed by Adiel (2004). On the other hand, if farmers can adopt these 

technologies, they can increase their farm productivity up to five-fold (Mugwe et al., 2009). Causes of low adoption 

may be attributed to the extension methods/approaches used in the dissemination of the soil fertility enhancement 

innovations among other reasons.  
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Farmers’ groups is one of the approaches that have been used successfully to catalyze the participation of farmers as 

partners in research and development activities (CIAT, 2003; Sanginga et al., 2005), and target technology to specific 

groups (Reddy et al., 2010). Farmers’ groups are community-based and their joint activities therefore have an out-

scaling effect on the community (Wennink and Heemskerk, 2006). The smallscale farmers form these farmers’ groups, 

which are key to up-scaling of technologies and they have self monitoring mechanisms to enforce collective actions 

through collective activities of the group (Bingen et al., 2003). For example, Peterson et al. (2004) found out that, 

group members who were not successful with their first attempt to test soil nutrient replenishment technologies 

(SNRT) continued to use the technologies after visiting other farmers and getting convinced. Kiptot (2007) however 

showed that the use of the village committee approach was misapplied as the approach assumed that groups are fully 

appropriate vehicles for technology development and dissemination. 

 

The success of farmer groups depends on various factors which include small group sizes, group maturity and internal 

factors (common interests, group commitment and trustworthy leadership). Others are external factors (extension 

agents, researchers) , structural social factors (roles, rules, procedures, social networks) and cognitive (norms, values, 

attitude and trust) social factors (Ostrom, 1992; Baland and Platteau, 1996; Uphoff and Wijayaratna, 2000; Agrawal, 

2001; Haan, 2001; Johnson et al., 2002; Place et al., 2002; Jones, 2004). However, the cumulative effects of these 

factors and their direct influence on the application of technologies have not been well understood. For instance, 

Agrawal, (2001) found out that, like group size alone gave different results on group’s success. Therefore, there is a 

need for more social-economic research to understand how farmer groups view and understand the technologies 

(Misiko, 2007; Kiptot et al., 2007). This calls for a study that focuses on factors that influence the application of the 

technologies by the groups. 

 

2. MATERIALS AND METHODS 

2.1 Study Area 

The study was carried out in Mbeere South and Maara sub-counties in the Central highlands of Kenya. Mbeere South 

sub-county lies in the Agro-ecological Zone (AEZ) Lower midland 4 and 5 (LM 4 and LM 5), with an altitude of 

about 800m above sea level (Jaetzold et al., 2007). The average rainfall is between 600-800 mm per year, in a bimodal 

regime, where long rains come from mid March to June and the short rains from late October to December. The annual 

mean temperature is between 21.7 to 22.5oC. The sub-county experiences two cropping seasons per year, with the 

long rains season and the short rains season. The soils are predominantly Ferralsols and Acrisols (Jaetzold et al., 2007), 

and the predominant land uses are dry land farming and livestock production.  

 

Maara sub-county on the other hand lies in the Agro-ecological Zone (AEZ) Upper Midland (UM2-UM3) (Jaetzold 

et al., 2007) on the eastern slopes of Mount Kenya, with an altitude of 1500 m above sea level. It receives an average 

rainfall of 1200-1400mm per annum with a bimodal regime where long rains come from March to June and short rains 

from October to December. The mean temperature is 20OC. Two cropping seasons are experienced in a year. The sub-

county is predominantly maize/coffee growing zone with some dairy enterprises, ranging from 0.1 to 2 ha and an 

average of 1.2 ha per household. The soils are mainly humic Nitisols (Jaetzold et al., 2007). 

 

2.2. Data collection 

A survey was conducted in Mbeere South and Maara sub-counties. Before the survey, enumerators were trained on 

how to go about data collection. Pre-testing of the survey tools was done on two groups per sub-county and field and 

direct observations were also used to collect the data.  

 

2.3. Data Analysis  

Data cleaning and close examination was done to ensure completeness and consistency in the survey tool. The 

questions were coded, managed and the responses stored in MS Excel, and later transferred to SPSS software. SPSS, 

version 12 software, was used for data analysis. Descriptive statistical analysis was applied, involving the use of 

means, frequencies, percentages, standard deviation. For categorical variables, cross tabulation was carried out by 

testing for association using Pearson chi-square statistics. In the regression analysis, the group characteristics 

independent (explanatory) variables while the dependent variables were the farmers' groups’ technology application. 

Results were presented in form of tables.  

 

For logistic analysis, various factors were regressed upon the dependent variable “SFE technology application” in a 

binary logistic model. Such models are used when response variables are binary; that is, they have only two possible 

outcomes (Agresti & Finlay, 1997). The generic terms for the two possible outcomes are success and failure, and the 
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“odds” equal the probability of success divided by the probability of failure. A value of 0 was assigned if the farmer 

group did not apply and 1 if the farmer group applied, giving the regression of non-linear form. In this case a group 

was considered to have applied if over 80 % of its members had applied the technology and vice versa when 20 % and 

below of its members had applied the technology. All variables were transformed, coded and included into the Logit 

regression model to determine which factors/variables significantly influenced the application of animal manure, 

inorganic fertilizers and a combination of animal manure plus inorganic fertilizers (the soil fertility enhancement 

technologies) (Table 1). 

 

3. RESULTS AND DISCUSSION 

3.1 The effect of farmer groups’ characteristics on the application of SFE technologies 

3.1.1 Group characteristics influencing the use of animal manure in Embu and Tharaka-Nithi Counties 

The results of the Logit model are presented in (Table 2). The model was significant at p<0.01 and correctly predicted 

78.3% of both that applied and those that did not apply animal manure. Group size (p=0.019), frequency of group 

meetings (p=0.050) and the number of females in the group (p=0.008) were significant in explaining the application 

of animal manure in Embu and Tharaka-Nithi counties (Table 2). 

 

Number of Females in the Group 

The number of females in the groups significantly (β= 0.197, p=0.008) influenced application of animal manure (Table 

2). This implies that an increase in the number of women in the groups increased the likelihood of application of 

animal manure. Explanation for this could be because manure is a resource that is easily available at the household 

level and hence does not require cash. Another is that manure application happens to be a labour-intensive exercise 

(Place et al., 2005). Palm et al. (1997) also noted that processing and application of traditional organic materials such 

as crop residues and organic manure are labour intensive. Women are the main labour providers on the farms 

(Quisunbing and Pandolfelli, 2008). At the same time, women are known to talk a lot, share a lot and also influence 

each other easily. Manure application is not a knowledge-intensive exercise and therefore women could apply it with 

no problem as long as a demonstration on application is done. This agrees with Place et al. (2005) who reported that 

in Kenya, women who had less education than men excelled in the uptake of soil fertility replenishment technologies 

as long as explanations were given in the simplest terms possible. 

 

Table1: Definition of study variables 

Variables Definition 

Dependent variables  

Application (Manure, inorganic fertilizer, manure + 

fertilizer) 

0 Not applied, 1 Applied 

Independent variables  

Group age Continuous variable 

Group size 0 Small, 1 Large 

Group gender 1 Male, 2 Female 

 

 3 Mixed 

Educated group 0 Not educate, 1 Educated 

 

Ages of group members 0 Young 

1 Old 

Frequency of group meetings 1 Weekly  

2 Fortnightly 

3 Monthly 

Meeting venues 0 Members’ homes/farms  

 1 Public places 

Tropical Livestock Unit (TLU) Continuous variable 

Common agenda during group meetings 1 Planning for trainings 

2 Contributions / Benefits 

 3 Group investments  

Number of males/females in the group Continuous variable 

Prompt for group formation 0 External influence 

1 Internal influence 
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Qualification of group membership 1 Character / behaviour 

 2 Family relations 

 3 Ability to contribute financially 

Reason for applying animal manure 1 Soil fertility & structure 

 2 High cost of fertilizers 

 3 Availability 

Reason for applying inorganic fertilizer 1 Ease of application 

 2 Fast growth & maturity 

 3 High yields 

Reason for applying a combination 1 High yields 

 2 Soil fertility & structure 

 3 Fast growth & maturity 

Number of beneficiaries from agricultural activities Continuous variable 

Rating of participation in group activities 1 Fair, 2 Good, 3 V. good 

 

Table 2: Group characteristics influencing application of animal manure technology by groups in the Embu 

and Tharaka-Nithi Counties  

Independent variables B S.E. Wald Sig. Exp(B) 

Group age 0.131 0.083 2.497 0.114 1.140 

No of females in the group 0.197** 0.074 7.045 0.008 1.218 

Frequency of group meetings -0.920* 0.470 3.834 0.050 0.399 

Participation rate 1.068 0.665 2.575 0.109 2.908 

Tropical Livestock Unit 0.120 0.511 0.056 0.814 1.128 

No of males in the group 0.076 0.061 1.583 0.208 1.079 

Group size -3.898** 1.657 5.535 0.019 0.020 

N=60, **Significant at 5% probability level, *Significant at 10% probability level 

 

 

Less educated women were found to excel in adopting new technologies as long as explanations were provided in 

simple language and that this could explain why women were enthusiastic of soil fertility replenishment technologies 

and decided to adopt such techniques (Place et al., 2005). That means that once they understand and have the numbers, 

they can influence each other in to adoption.  

 

A study carried out in Ghana by Quisumbing and Pandolfell (2008) showed that the adoption of cocoa farming 

increased women’s labour burdens, but also increased their control over land as husbands transferred land to their 

wives in exchange for their wives’ labour in their fields. This is however contrary to the findings of Mwangi et al 

(2011) who found that higher proportions of females in user groups, and especially user groups dominated by females 

perform less well than mixed groups or male dominated ones. Simply adding women to groups does not lead to greater 

effectiveness. Women’s inclusion in collective action needs to be accompanied by measures to strengthen their 

capacities for assuming active roles in leadership positions (Quisumbing and Pandolfell, 2008). 

 

Frequency of group meetings 

The frequency of group meetings negatively (β= -0.920, p=0.050) influenced application of animal manure (Table 2). 

This implies that the less the frequency of the group meetings, the more the likelihood of groups applying animal 

manure. That means that groups that meet monthly are more likely to adopt soil fertility technologies more than those 

that meet weekly. The reason for this could be that agricultural activities that involve soil inputs application are 

normally seasonal, and monthly meeting can address agricultural issues such as soil fertility replenishment which is 

once a season activity. On the other hand, most groups that meet weekly address resource issues such as merry-go-

round, household items and credit issues. Where groups have accessed loans from their revolving fund or from outside, 

and repayments are mostly weekly or fortnightly, forcing the group to meet for loan repayment. Davis and Negash 

(2007) reported that the “poor” are the ones participating in many of the groups, and that they naturally come together 

because they have needs and togetherness may marginally reduce the resource poverty they experience.  

 

Less frequent meetings allow group members to assist on each other’s farms and this provides a learning experience 

forum for each one of them. These visits in each others’ farms provide opportunities for them to have an experience 
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with soil fertility technologies, especially if they had not succeeded on their farms during their first attempt (Peterson 

et al., 2004). This agrees with Cramb (1999) who reported that farmers group themselves work on each others’ farms 

on a rotation basis. This not only assists in labour sharing but also hastens adoption of SFE technologies. In the study, 

Meinzen-Dick and Di-Gregorio (2004) noted that the number of meetings may be a convenient indicator because it is 

relatively easy to measure, but it is not clear whether meetings are a transaction cost of collective action or an 

indication of effectiveness.  

 

Group size 

Group size negatively (β= -3.898, p=0.019) influenced application of animal manure (Table 2). This implies that the 

smaller the group sizes the higher the likelihood of using animal manure. This is probably because members of smaller 

groups are able to interact and share closely as opposed to members of large groups. According to Howard (2002), 

larger groups are less likely to achieve their goals than smaller groups because smaller groups are more viable since 

the costs of organization are less, and each member receives a more substantial portion of the collective good. Davis 

(2004) noted that cohesion was assisted by small group size, homogeneity of members and member accountability. 

Pretty (2003) and Sanginga et al. (2001) also noted that groups of less than 20 farmers can also function well. Small 

groups maintain a greater sense of solidarity and mutual responsibility (Uphoff and Wijayaratna, 2000). Large groups 

on one hand gain a wide range of experiences due to numbers and are likely to include persons from various farmer 

categories. On the other hand, such large groups are sometimes characterized by a less intensive exchange of 

experiences among themselves; they tend to be more subject to social problems and are often difficult to manage, 

therefore requiring strong leadership (Kampen and Shapland, 2004). Group sizes are determined by the members 

themselves (Heemskerk et al., 2003). Mavedzenge Blasio et al. (1999) also reported that for adaptability analysis, an 

optimal common interest group size for development of flexible recommendations is a minimum of 15 members. 

 

3.1.2 Characteristics influencing application of inorganic fertilizers in Embu & Tharaka-Nithi Counties 

The results of the Logit model are presented in (Table 3). The model was significant at p<0.01 and correctly predicted 

86.8% of both that applied and those that did not apply inorganic fertilizer. Qualification of group membership 

(p=0.028), prompt of group formation (p=0.098) and the Tropical Livestock Unit (TLU) (p=0.045) were significant 

in explaining the application of inorganic fertilizer in Embu and Tharaka-Nithi counties (Table 3). 

 

Table 3: Group characteristics influencing application of inorganic fertilizer technology by groups in the Embu 

and Tharaka-Nithi Counties 

Independent variables B S.E. Wald Sig. Exp(B) 

No of beneficiaries of agric 

activities in the group 0.134 0.109 1.507 0.220 1.144 

Tropical Livestock Unit 1.926** 0.963 4.000 0.045 6.859 

Group formation prompt 1.891* 1.143 2.736 0.098 6.624 

Membership qualification 1.624** 0.741 4.802 0.028 5.073 

Ages of group members 0.686 1.202 0.326 0.568 1.986 

Educated group 0.222 0.231 0.925 0.336 1.248 

No of females in the group -0.336 0.275 1.499 0.221 0.714 

No of males in the group -0.395 0.281 1.979 0.160 0.674 

Frequency of group meetings 0.250 0.658 0.144 0.704 1.284 

N=60, **Significant at 5% probability level, *Significant at 10% probability level 

 

Tropical Livestock Unit (TLU) 

The Tropical Livestock Unit (TLU) significantly (β= 1.926, p=0.045) influenced the application of inorganic fertilizer 

(Table 3) which implies that an increase in the TLU increases the likelihood of farmers to make decision to apply 

inorganic fertilizer. Ownership of domestic animals is assumed to generate increased income through sales of the 

animals or their products and is thus hypothesized to accelerate adoption of inorganic fertilizers (Odendo et al., 2010). 

This agrees with Davis (2004) who found out that there was a positive correlation between wealth level and the number 

of animals. These animals could either be a source of wealth or capital through their sales or manure sales. Ajayi et 

al., (2007) noted that animal manure was becoming scarcer because most farmers had too few animals to produce 

adequate quantities of manure.  
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Sanginga and Woolmer (2009) also found that livestock rearing is a near-universal smallholder enterprise that serves 

to accumulate wealth, generate income, improve household nutrition and provide sources of soil organic inputs as 

waste products. In addition, households that were not selling produce or animal products found it difficult to afford 

mineral fertilizers, even at rates well below recommended levels (Hartemink, 2003). Mugwe et al. (2009) also reported 

that birds (poultry) are not only seen as a source of wealth but also manure providers. Birds or manure sales could 

provide capital to invest in inorganic fertilizers. Resource poor households were also found to occupy smaller farms, 

practice fewer farm enterprises, own fewer domestic animals and use less mineral fertilizers according to Sanginga 

and Woolmer (2009). 

 

Reason for Group Formation 

The reason that prompted the group to start significantly (β= 1.891, p=0.098) influenced the application of inorganic 

fertilizer (Table 3). Results show that a majority (84.4%) of the groups that applied inorganic fertilizer were prompted 

to start by internal issues. These issues include inadequate financial resources, social support, agricultural marketing 

and risk coping strategies. Davis and Negash (2007) also reported that the “poor” will naturally come together because 

they have needs and togetherness may marginally reduce the resource poverty they experience. This means that if 

‘poor’ farmers realized that they had soil fertility need, they would come together on top of joining many groups. This 

is in line with Stringfellow et al. (1997) who noted that donors and NGOs wanting to promote farmer cooperation 

need to refrain from pushing the process of group formation. This deprives the group members of their responsibility 

of taking charge of their situations. Farmers should instead be encouraged to develop their own forms of group 

organizations after analyzing their circumstances and the resources at their disposal. 

 

3.1.3 Group characteristics influencing application of animal manure + fertilizers in the two Counties 

The results of the Logit model are presented in (Table 4). The model was significant at p<0.01 and correctly predicted 

80.7% of both that applied and those that did not apply manure plus fertilizer. Number of females in the group 

(p=0.067), reason for applying combination (p=0.003) and group gender (p=0.056) were significant in explaining the 

application of inorganic fertilizer in Embu and Tharaka-Nithi counties (Table 4). 

 

Table 4: Group characteristics influencing application of a combination of manure + fertilizer technology by 

groups in the Embu and Tharaka-Nithi Counties 

Independent variable B S.E. Wald Sig. Exp(B) 

Group age -0.090 0.091 0.973 0.324 0.914 

No of females in the group -0.142** 0.078 3.349 0.067 0.867 

Educated group 0.128 0.098 1.726 0.189 1.137 

Age of group members 0.683 0.949 0.517 0.472 1.980 

Venue of group meeting 0.977 0.879 1.236 0.266 2.657 

Tropical Livestock Unit 0.294 0.487 0.364 0.546 1.342 

Reason for combination -1.848* 0.623 8.793 0.003 0.158 

Group gender 1.577** 0.825 3.655 0.056 4.839 

N=60, **Significant at 5% probability level, *Significant at 10% probability level 

 

Number of Females in the Group 

The number of females in the groups negatively (β= -0.142, p=0.067) influenced the application of combination of 

manure plus fertilizer (Table 4). That means that an increase in the number of females in a group decreases the group’s 

application of the combination of manure plus fertilizer. This is especially in mixed gendered groups. Normally, 

women have been treated as physically weaker sex and when they are in mixed groups, they could take advantage of 

that and leave most of the application work to the men in the group. This agrees with Mwangi et al. (2011) who found 

that higher proportions of females, and especially user groups dominated by females perform less well than mixed 

groups or male dominated ones. Simply adding women to groups does not lead to greater effectiveness. Women’s 

inclusion in collective action needs to be accompanied by measures to strengthen their capacities for assuming active 

roles, including leadership positions (Quisumbing and Pandolfell, 2008). 

 

Reason for Using Combination 

The reason for using a combination of manure plus fertilizer significantly influenced the application of combination 

of manure plus fertilizer (Table 4). Cross tabulation results showed that the reason for applying a combination of 

manure + fertilizer by the group significantly (p=0.022, χ2 = 7.673) influenced application of manure + fertilizer. A 
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majority (85.7 %) of the groups that applied a combination did so because of its association with high yields while 

44.4% of groups that applied the combination did so because of its association with fast crop growth and maturity. 

This implies that an increase in the application of the combination is influenced by its association with high yields. 

This could be because most groups never felt that manure was unavailable, now that they just collect it from their 

cattle sheds, and combining it with fertilizer gave high yields. Combination of manure plus fertilizer has also been 

reported to give the highest yields. This agrees with Makinde et al (2001) and Bayu et al (2006) who reported that 

high and sustained crop yield could be obtained with judicious and balanced NPK fertilization combined with organic 

matter amendments. Place et al (2005) also noted that the use of manure and fertilizer has increased steadily over the 

last few years, partly due to some users’ strong belief in fertilizers. Combining organic amendments and mineral 

fertilizers is often the best strategy for maintaining or even increasing soil fertility (Wopereis et al., 2009) 

 

Group Gender 

Group gender influenced (β= 1.577, p=0.056) the application of a combination of manure plus fertilizer (Table 4). 

Results showed that 82.5% of the groups that applied a combination were mixed gendered (N=40), while 66.0% of 

the groups that applied a combination were male gendered (N=3). This implies that when men and women are mixed, 

there is synergy from both gender and the results are better. When the two genders are in the same group, it shows 

that they have accepted each other with their different contributions. A study carried out in Zimbabwe reported that 

women indicated that it was not necessary to have separate women’s groups since their needs were the same as the 

men’s (Jiggins et al., 1992). According to Sanginga et al. (2005) men make decisions, organize group activities and 

maintain discipline in groups. They are also better placed to establish contacts with external institutions and to voice 

their needs and demands, while Kaaria and Ashby (2000) reported that the higher participation of women can be 

explained by their dormant roles and responsibilities in crop production.  

 

While investigating the gender variable, Mwangi et al. (2011) found out that user groups dominated by females, 

perform less well than mixed groups or male dominated ones as far as technology access and dissemination was 

concerned. Mixed-sex groups were also found to be more effective at meeting project objectives, especially when 

women and men are both key users of a resource (Quisumbing, 2009). Kariuki and Place (2005) during their study in 

the central highlands of Kenya also reported that men express more satisfaction with how group finances are managed 

in mixed-sex groups than they do in all-male groups, because men are perceived as being more vulnerable to 

corruption. On the other hand however, Varughese and Ostrom (2001) found that heterogeneity in groups was not an 

important predictor of outcomes in collective action such as farmers’ groups.  

 

4. CONCLUSION 

The objective was to assess the effect of farmer groups’ characteristics on the choice of soil fertility enhancement 

technologies by individual members. Results showed that group characteristics that significantly influenced 

application of manure were: group size, frequency of group meetings and the number of women in the group while, 

Tropical Livestock Units (TLU) and group formation prompt were the likely factors that influenced the application of 

fertilizer. On the other hand, the number of females in the group, reason for applying the combination and gender of 

the groups influenced the application of combination. This implies that groups should be of manageable sizes, hold 

timely and regular meetings, have some livestock, be self motivated by their objectives, have some knowledge on the 

effects of the technology application and if possible have mixed gender in order to benefit from their interactions and 

synergies 
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