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Abstract

Agriculture remains a central pillar of rural livelihoods, with smallholder farmers playing a key role in food production and
household income. In many developing regions, women constitute a significant proportion of the agricultural labor force, yet
their contributions often remain under recognized. The promotion of sustainable farming practices, such as the use of organic
fertilizers, has gained attention due to their environmental and productivity benefits. However, gender-related constraints
continue to influence the adoption and effective utilization of such innovations. The study was about the contribution of women
in the adoption of organic fertilizers among Smallholder maize farmers in Bugangari Sub-County, Rukungiri District. The
specific objectives included to; evaluate the role of women in adopting organic fertilizers on maize productivity, assess the
challenges faced by women in the adoption of organic fertilizers, and suggest strategies for enhancing women’s contribution and
adoption of organic fertilizers. The study adopted a mixed-methods approach that integrated both descriptive and cross-sectional
survey designs employing both qualitative and quantitative approaches to data collection and analysis. Data was gathered from
201 smallholder maize farmers and key informants using both questionnaire and interviews. Data was managed and analyzed
using SPSS version 20 to generate both descriptive and regression statistics. The study found out that women play a critical role
in the adoption of organic fertilizers among smallholder maize farmers in Bugangari Sub-County. Their contributions span
several areas including fertilizer preparation (16.9%), field application (15.4%), farm management (13.9%), labor provision
(12.9%), and knowledge sharing (8.5%). Hese challenges include inadequate extension services (B = -1.284, p = 0.002), limited
land ownership (B = -0.965, p = 0.009), lack of information (B = -1.133, p = 0.004), poor access to organic inputs (B = -0.847,
p = 0.014), high costs (B =-1.056, p = 0.005), limited access to credit (B =-0.918, p = 0.011), and restrictive cultural norms (B
=-0.774, p = 0.022). The study concluded that women played a vital role in the adoption of organic fertilizers among smallholder
maize farmers in Bugangari Sub-County through activities such as fertilizer preparation, field application, farm management,
labor provision, and knowledge sharing. The study recommends improving women’s financial access, knowledge, and
institutional support since it is essential for increasing adoption levels.
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1. Introduction

Women farmers play a pivotal role in advancing sustainable
agriculture globally, particularly in the adoption of organic
fertilizers in smallholder maize systems. They constitute about
43% of the global agricultural labor force and are central to
food security and soil management [1] Their involvement has
increased due to concerns over soil degradation and environ-
mental sustainability [2]. Their hands-on role in composting
and soil management positions them as key drivers of organic
fertilizer adoption [3].

In developed regions such as the United States, Germany,
and France, women farmers lead in adopting organic fertiliz-
ers like cattle manure and poultry droppings to improve soil
fertility [4]. These practices enhance soil structure, nutrient
cycling, and reduce dependence on synthetic inputs [5]. In
countries like France, fermented manure improves microbial
activity and supports ecological farming [6]. This reflects
women’s commitment to both productivity and environmental
sustainability [7].

In developing regions such as South Asia and Latin Amer-
ica, women rely on livestock manure due to limited access to
inorganic fertilizers. They combine cow dung with crop resi-
dues to produce compost that sustains maize yields [8]. Simi-
lar practices are observed in Japan and Mexico, where women
use organic materials to maintain soil fertility and preserve in-
digenous knowledge [9, 10]. These approaches highlight their
role in promoting cost-effective and sustainable farming [11].

In Africa, women contribute nearly 70% of food production,
especially maize, and play a central role in organic soil fertil-
ity management [4]. However, their adoption of organic ferti-
lizers is constrained by high input costs, limited extension ser-
vices, and land challenges [12]. Despite this, they widely use
manure and compost to improve soil productivity [13]. Sup-
port from cooperatives and programs in countries like Nigeria
and Ethiopia has strengthened their capacity to innovate [10,
14-16].

In East Africa, particularly Uganda, women are key actors
in organic fertilizer adoption and innovation in maize farming.
They utilize locally available materials such as manure, crop
residues, and biochar to enhance soil fertility [2, 17]. Support
from govern.ments and NGOs has enhanced training and co-
operative efforts [6, 18]. In areas like Bugangari Sub-County,
women actively adopt and disseminate organic farming
knowledge, contributing to sustainable agriculture [2, 19, 20].

2. Problem Statement

Sustainable farming practices, particularly the use of or-
ganic fertilizers, are increasingly recognized as vital for im-
proving soil fertility, crop productivity, and environmental
sustainability. Overreliance on chemical fertilizers has led to
soil degradation and declining yields in sub-Saharan Africa,
making organic inputs a key alternative [4, 21]. In Uganda,

113

maize remains a staple crop, and practices such as composting
and manure application are essential for soil health [22, 23].
However, although women contribute nearly 70% of agricul-
tural labor, their access to resources and decision-making re-
mains limited [24]. Despite the benefits of organic fertilizers,
their adoption among smallholder farmers remains low, with
only about 22% using organic inputs compared to 68% relying
on inorganic fertilizers [25]. Gender disparities persist, as
women farmers face constraints in accessing knowledge, labor,
and financial resources necessary for adoption [2]. In Western
Uganda, including Rukungiri District, adoption levels are be-
low 20%, with women forming the majority of non-adopters
due to limited access to training and inputs [6, 26]. Evidence
from Bugangari Sub-County further suggests particularly low
uptake, highlighting the need for localized investigation [27].
Although initiatives by government and organizations such as
NOGAMU and Caritas Uganda aim to promote sustainable
farming, their impact remains uneven, especially in marginal-
ized areas like Bugangari [26, 28]. Gender-specific barriers,
including limited extension services, restrictive cultural norms,
and weak input supply systems, continue to hinder women’s
adoption of organic fertilizers [2, 4]. Therefore, this study
sought to address these gaps by evaluating the role of women
in adopting organic fertilizers on maize productivity and as-
sessing the challenges they face, in order to enhance gender-
responsive and sustainable agricultural practices.

3. Conceptual Framework

The study looked at women'’s contribution as the independ-
ent variable and adoption of organic fertilizers as the depend-
ent variable. The framework demonstrated a set of relation-
ships among background variables, independent variables and
dependent variables.

The conceptual framework for this study positioned
women’s contribution as the independent variable influencing
the adoption of organic fertilizers as the dependent variable. It
assumes that women’s roles in agriculture such as decision-
making, labor provision, knowledge of sustainable practices,
and access to productive resources directly shaped the likeli-
hood and extent to which organic fertilizers are adopted.
When women actively participate in farm management and
possess adequate knowledge and resources, they are more in-
clined to embrace environmentally sustainable soil manage-
ment practices. The framework further illustrates that this re-
lationship is not isolated but operates within a broader context
of background variables such as socio-economic status, edu-
cation level, cultural norms, and access to extension services.
These factors can either facilitate or constrain both women’s
contributions and the adoption process. Therefore, the adop-
tion of organic fertilizers is understood as an outcome of the
interaction between women’s active involvement in agricul-
ture and the enabling or limiting conditions presented by these
background variables.
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Figure 1. A conceptual frame work describing the relationship between women’s contribution and adoption of organic fertilizers in maize

production.

4. Materials and Methods

The study adopted a mixed-methods approach integrating
descriptive and cross-sectional survey designs to collect both
qualitative and quantitative data. The descriptive design cap-
tured women’s roles and experiences, while the cross-sec-
tional design enabled data collection at a single point in time.
This combination enhanced understanding of both the extent
and nature of women’s participation in organic fertilizer adop-
tion. It also improved the reliability and validity of the study
findings.

The study was conducted in Bugangari Sub-County,
Rukungiri District in southwestern Uganda, an area character-
ized by fertile soils, favorable climate, and subsistence farm-
ing. Agriculture is the main economic activity, with maize as
a key crop alongside livestock keeping. However, the area
faces challenges such as declining soil fertility, climate varia-
bility, and limited extension services. These conditions pro-
vided a suitable context for examining organic fertilizer adop-
tion among smallholder farmers.

The study population comprised smallholder maize farmers,
local leaders, and agricultural extension agents. A sample size
of 201 respondents was determined using the [30] formula.
Simple random sampling was used to select farmers, while
purposive sampling identified key informants with relevant
knowledge. This ensured representation, minimized bias, and
provided in-depth insights into the study variables.

Data was collected using semi-structured questionnaires
and interview guides administered through face-to-face inter-
actions. Questionnaires included both open-ended and closed-
ended questions, while interviews targeted key informants for

114

deeper insights. Instruments were translated into the local lan-
guage to enhance understanding and accuracy. Validity and
reliability were ensured through expert review, pilot testing,
and statistical measures such as Cronbach’s alpha.

Data was analyzed using both qualitative and quantitative
techniques, with SPSS version 23 employed for statistical
analysis. Descriptive statistics, correlations, and regression
were used to examine relationships between variables, while
qualitative data was analyzed through content analysis. Ethi-
cal considerations such as informed consent, confidentiality,
and voluntary participation were strictly observed. These pro-
cedures ensured credible, reliable, and ethically sound re-
search findings.

5. Results

Table 1. Socio-economic characteristics of farmers.

Socio-economic characteristics of farmers Total (n=201)

Gender (%)

Male 87 (43.3%)
Female 114 (56.7%)
Age bracket (%)

0-30 38 (18.9%)
3040 64 (31.8%)
40-50 55 (27.4%)

51 and above 44 (21.9%)
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Socio-economic characteristics of farmers Total (n=201)

Marital status (%)

Single 35 (17.4%)
Married 118 (58.7%)
Widow/Widower 29 (14.4%)
Separated/Divorced 19 (9.5%)
Education level of respondents (%)

No formal education 29 (14.4%)

Primary education 92 (45.8%)

Secondary education 60 (29.9%)
Tertiary education 20 (9.9%)
Household size (%)

1-3 members 37 (18.4%)

4—6 members 96 (47.8%)

7-9 members 46 (22.9%)
10 and above 22 (10.9%)
Farm size (%)
Less than 1 acre 42 (20.9%)
1-2 acres 88 (43.8%)
3—4 acres 49 (24.4%)
5 acres and above 22 (10.9%)
Farming Experience (Years)

Less than 5 years 29 (14.4%)

5-10 years 58 (28.9%)
11-20 years 72 (35.8%)
Above 20 years 42 (20.9%)

Results in Table 1 shows that majority of respondents were
female. Out of the 201 respondents who participated in the
study, 114 (56.7%) were women, while 87 (43.3%) were men.
Women constituted a larger proportion of the study and their
dominance was reflected on the significant role they play in
agricultural production and decision-making processes related
to the adoption of organic fertilizers.

Respondents belonged to different age categories. The ma-
jority of respondents, 64 (31.8%), were aged between 30—40
years, followed by 55 (27.4%) who were between 40—50 years.
Respondents aged 51 years and above constituted 44 (21.9%),
while the least represented group was those aged 030 years,
accounting for 38 (18.9%). Most respondents were within the
economically active and productive age groups. Individuals
aged between 30 and 50 years were more actively involved in
farming activities and household food production.

Married respondents accounted for 118 (58.7%) of the total
sample. The single constituted 35 (17.4%), while 29 (14.4%)
were widowed. Those who were separated or divorced ac-
counted for 19 (9.5%) of the respondents. The high proportion
of married respondents suggested that maize farming in Bu-
gangari is largely practiced within family households.

Respondents had varying levels of educational attainment
with the largest proportion 92 (45.8%), having attained pri-
mary education, followed by 60 (29.9%) who had completed
secondary education. Respondents with no formal education
accounted for 29 (14.4%), while 20 (9.9%) had attained ter-
tiary education. This presentation reveals that majority of
maize farmers in the study area possessed at least basic liter-
acy skills acquired through primary or secondary education.
Such educational levels facilitated the understanding of agri-
cultural extension messages related to soil fertility manage-
ment and organic fertilizer technologies.

Respondents had varying household sizes with majority 96
(47.8%), who reported having 4-6 household members, followed
by 46 (22.9%) who had 7-9 members in their households. Re-
spondents with 1-3 household members accounted for 37
(18.4%), while 22 (10.9%) reported households with 10 or more
members. Most households consisted of moderate family sizes,
which provide adequate family labor for farming activities.

Majority of respondents were smallholder farmers with rel-
atively small land holdings. The largest proportion, 88
(43.8%), owned 1-2 acres of farmland, followed by 49 (24.4%)
who owned 3—4 acres. Respondents with less than one acre
constituted 42 (20.9%), while only 22 (10.9%) owned five
acres or more. These results confirmed that agriculture is
largely dominated by small-scale farming systems.

Results further shows that majority of respondents, 72 (35.8%),
had 11-20 years of farming experience, followed by 58 (28.9%)
who had farmed for 5-10 years. Respondents with more than 20
years of farming experience accounted for 42 (20.9%), while 29
(14.4%) had farmed for less than five years. Most respondents
had considerable farming experience, which positively influ-
enced their knowledge of soil fertility management practices.

Table 2. Women'’s contribution to the adoption of organic fertilizers.

Women’s contribution

Decision-making and farm management roles

Preparation and processing of organic fertilizers
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Frequency (n=201) Percentage (%)

28 13.9

34 16.9
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Women’s contribution

Application and field operations

Soil conservation and sustainable practices
Knowledge transmission and innovation
Household nutrition and food security linkages
Economic and market-oriented contributions
Labor provision

Resource mobilization and input sourcing

As shown in Table 2 above, 16.9% of respondents identi-
fied women’s preparation and organic fertilizers processing as
the most significant contribution toward the adoption of or-
ganic fertilizers in Bugangari. (15.4%) reported women’s in-
volvement in application and field operations as a key contri-
bution toward the adoption of organic fertilizers, 12.9%
acknowledged women’s labor provision as a major contribu-
tion to the adoption of organic fertilizers, 10.0% of respond-
ents reported women’s involvement in soil conservation and
sustainable farming practices as a contribution toward organic
fertilizer adoption. 8.5% of respondents highlighted women’s

Frequency (n=201) Percentage (%)

31 154
20 10.0
17 8.5
14 7.0
12 6.0
26 12.9
11 5.5

role in knowledge transmission and innovation as a contribu-
tion to the adoption of organic fertilizers while 7.0% associ-
ated women’s contributions to household nutrition and food
security linkages. 6.0% of respondents recognized women’s
economic and market-oriented contributions toward organic
fertilizer adoption, 5.5% acknowledged women’s role in re-
source mobilization and input sourcing whereas 4.0% of re-
spondents indicated that women contributed to risk manage-
ment and climate adaptation strategies through the adoption of
organic fertilizers.

Table 3. Binary logistic regression results for challenges affecting women’s adoption of organic fertilizers (n = 201).

Independent Variable (Challenges)

Inadequate extension services targeting women farmers  -1.284
Access and ownership of land -0.965
Lack of information on organic fertilizers -1.133
Inadequate access to organic fertilizers -0.847
High cost of organic fertilizers -1.056
Limited access to agricultural credit -0.918
Cultural norms affecting women farmers -0.774
Limited control over land use decisions -0.341
Lack of government policies supporting women farm- 0287
ers

Unequal access and control over productive resources -0.403
Limited representation of women in agricultural deci- 0219

sion-making bodies

Dependent variable: adoption of organic fertilizers
AOR — Adjusted Odds Ratio

The regression results revealed that inadequate extension
services targeting women farmers had a negative and statisti-
cally significant effect on adoption (B = -1.284, p = 0.002).

B (Coefficient) S.E

Wald  Sig. (p-value) Exp(B) (Odds Ratio)
0412  9.71 0.002 0.277
0.368  6.88 0.009 0.381
0.391 8.38 0.004 0.322
0345  6.02 0.014 0.429
0377 7.84 0.005 0.348
0362 643 0.011 0.399
0338 523 0.022 0.461
0.298 1.31 0.253 0.711
0314 0.84 0.360 0.751
0.329 1.50 0.221 0.668
0305 0.52 0.472 0.803

The odds ratio (Exp(B) = 0.277) suggested that women who
experienced inadequate extension support were about 72.3%
less likely to adopt organic fertilizers compared to those who
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had access to extension services. This finding indicated that
extension services play a critical role in disseminating
knowledge about organic fertilizer technologies and building
farmers’ confidence in their use.

Access and ownership of land was also found to have a neg-
ative and statistically significant effect on adoption (B = -
0.965, p = 0.009). The odds ratio (0.381) implied that women
with limited access or ownership of land were 61.9% less
likely to adopt organic fertilizers. This suggested that land
ownership provides security for investment in soil fertility
technologies. Women who lacked land rights were therefore
less motivated to invest in long-term soil improvement prac-
tices such as organic fertilizer application.

The analysis further showed that lack of information on or-
ganic fertilizers significantly reduced adoption (B = -1.133, p
=0.004). The odds ratio (0.322) indicated that women without
adequate knowledge about organic fertilizers were approxi-
mately 67.8% less likely to adopt them. This finding high-
lighted the importance of awareness and training programs in
promoting sustainable farming practices among women farm-
ers.

Inadequate access to organic fertilizers was also found to be
a significant challenge influencing adoption (B = -0.847, p =
0.014). The odds ratio of 0.429 suggested that women who
faced difficulties obtaining organic fertilizers were 57.1% less
likely to adopt them. This result implied that availability and
accessibility of organic inputs remain key determinants of
adoption.

The study further revealed that high cost of organic fertiliz-
ers significantly discouraged adoption (B =-1.056, p=0.005).
The odds ratio (0.348) indicated that women who perceived
organic fertilizers as costly were 65.2% less likely to adopt
them. Although organic fertilizers are often locally available,
costs related to transportation, preparation, or labor may limit
their use.

Limited access to agricultural credit had a significant nega-
tive influence on adoption (B =-0.918, p = 0.011). The odds
ratio (0.399) suggested that women without access to credit
were about 60.1% less likely to adopt organic fertilizers. This
finding indicated that financial constraints hinder women
farmers from investing in organic fertilizer technologies.

Cultural norms had a significant effect on adoption (B = -
0.774, p = 0.022). The odds ratio (0.461) suggested that re-
strictive cultural norms reduced the likelihood of adoption by
approximately 53.9%. This implied that traditional gender
roles and societal expectations may limit women’s participa-
tion in agricultural innovation and decision-making.

6. Discussion

The findings of the study revealed that women played a sig-
nificant role in the preparation and processing of organic fer-
tilizers, as reported by 16.9% of respondents. This indicates
that women were actively engaged in activities such as com-
post preparation, manure collection, storage, and bio-slurry
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management. In rural farming communities of Bugangari,
households often rely on locally available organic materials
including livestock manure, crop residues, kitchen waste, and
banana peelings to produce compost manure. Women typi-
cally manage household waste and livestock by-products,
making them central actors in transforming these materials
into organic fertilizers. For instance, in villages such as Nya-
bitete and Nyakabungo in Bugangari, women are commonly
seen preparing compost pits behind their homes where maize
stalks, bean residues, and cow dung are mixed to produce ma-
nure for the next planting season. This contribution has im-
portant implications for maize productivity because the proper
preparation and decomposition of organic fertilizers deter-
mines nutrient availability in soils. Similar findings were re-
ported by [31] in Rwanda, who observed that women were
primarily responsible for compost preparation and manure
management in smallholder farming systems, which signifi-
cantly improved soil fertility and crop yields. Likewise, [32]
in a study on sustainable agriculture noted that women’s in-
volvement in organic resource management enhances nutrient
recycling and promotes environmentally sustainable farming
systems. Therefore, the active participation of women in or-
ganic fertilizer preparation in Bugangari likely contributed to
improved soil fertility and increased maize productivity in the
area.

The study further revealed that 15.4% of respondents iden-
tified women’s involvement in the application and field oper-
ations of organic fertilizers as an important contribution. This
included transporting manure to gardens, spreading compost
in maize fields, and incorporating organic matter during land
preparation. In Bugangari, maize is widely cultivated on
smallholder plots where manual labor is the primary method
of farm management. Women frequently carry manure using
baskets or sacks from livestock shelters to the fields before
planting seasons. Their involvement in these physically de-
manding activities ensures that organic fertilizers are effec-
tively utilized in maize production systems. This implied that
that women are not only involved in the preparation stage but
also in the practical implementation of soil fertility technolo-
gies. Similar findings were reported by [2, 33] in a study con-
ducted in Uganda which showed that women contribute a sub-
stantial proportion of labor in agricultural production, includ-
ing fertilizer application and crop management practices., [5]
highlighted that women account for nearly half of the agricul-
tural labor force in developing countries and play a major role
in implementing sustainable farming practices. Therefore, the
participation of women in field operations in Bugangari en-
sures that organic fertilizers are effectively applied to maize
fields, thereby improving soil nutrient availability and ulti-
mately enhancing maize productivity.

Another important finding showed that 13.9% of respond-
ents acknowledged women’s role in decision-making and
farm management regarding organic fertilizer use. This indi-
cates that women participated in selecting soil fertility prac-
tices, managing specific crop plots, and allocating household
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resources for farming inputs. Although cultural norms in
many rural communities often assign major agricultural deci-
sions to men, women still exert considerable influence in day-
to-day farm management. In Bugangari, women often manage
kitchen gardens and small maize plots where they decide
whether to apply compost manure or combine it with other soil
fertility practices such as mulching or intercropping. There-
fore empowering women in agricultural decision-making
could significantly enhance the adoption of organic fertilizers
and other sustainable farming technologies. Similar results
were reported by [34] who found that women’s participation
in farm decision-making increases the likelihood of adopting
sustainable agricultural innovations. Likewise, [35] empha-
sized that gender-inclusive decision-making improves house-
hold agricultural productivity and resource management.
Therefore, recognizing women as key decision makers in
farming households in Bugangari is crucial for promoting the
adoption of organic fertilizers and improving maize yields.

The findings also indicated that 12.9% of respondents rec-
ognized women’s labor provision as a major contribution to-
ward organic fertilizer adoption. Organic fertilizer systems re-
quire substantial manual labor for activities such as digging
compost pits, collecting manure, preparing planting basins,
and maintaining crops. In Bugangari, women provide much of
the household labor required for these tasks, especially during
planting and weeding periods. Their labor input ensures that
organic fertilizer systems are maintained throughout the crop-
ping cycle. Without women’s labor contribution, the adoption
of organic fertilizers would likely decline due to the labor-in-
tensive nature of these practices. Similar findings were re-
ported by [36] in Uganda, who observed that labor availability
within households significantly influenced the adoption of or-
ganic soil fertility technologies.

The study revealed that 10.0% of respondents associated
women’s contributions with soil conservation and sustainable
farming practices such as mulching, crop rotation, intercrop-
ping, and residue management. These practices complement
organic fertilizer use by improving soil structure, reducing
erosion, and enhancing nutrient cycling. Women in Bugangari
frequently practice intercropping maize with beans or ground-
nuts, which helps improve soil fertility through biological ni-
trogen fixation. Women also play a role in retaining crop res-
idues after harvest, which are later used as compost materials.
Women contribute to integrated soil fertility management
practices that enhance the effectiveness of organic fertilizers.
Similar findings were reported by [37] in Tanzania, where
women farmers were found to be key promoters of agro-eco-
logical farming practices [38] in Ethiopia reported that sus-
tainable soil management practices were more likely to be
adopted when women actively participated in farm activities.

The study also indicated that 8.5% of respondents high-
lighted women’s role in knowledge transmission and innova-
tion related to organic fertilizer use. Women were found to
share indigenous agricultural knowledge with neighbors, rel-
atives, and members of farmer groups. Women of Bugangari
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often participate in local farmer associations or village savings
groups where they exchange ideas about compost preparation,
crop management, and soil fertility practices. Through these
interactions, knowledge about organic fertilizers spreads
within the community. Similar findings were reported by [29]
who found that women’s social networks play a key role in
spreading agricultural technologies in rural communities, em-
phasized that farmer-to-farmer learning, particularly among
women groups, significantly enhances the adoption of sustain-
able farming practices [40].

The findings further showed that 7.0% of respondents
linked women’s contributions to household nutrition and food
security objectives. In Bugangari Sub-County, maize is a sta-
ple crop used to prepare foods such as posho and porridge,
which are essential for household nutrition. Women are typi-
cally responsible for ensuring that sufficient maize is pro-
duced and stored for family consumption. As a result, they
tend to promote farming practices that maintain soil fertility
and guarantee stable crop production. Organic fertilizers help
improve soil health and sustain maize yields over time, which
aligns with women’s goal of ensuring food security for their
families. Similar findings were reported by [4] which high-
lighted that women farmers prioritize food security and sus-
tainable production practices more than short-term profit.

The study also revealed that 6.0% of respondents recog-
nized women’s economic and market-oriented contributions
toward organic fertilizer adoption. Organic fertilizers are often
cheaper and locally available compared to inorganic fertilizers,
making them attractive to resource-constrained households.
Women of Bugangari frequently sell surplus maize in local
markets and they therefore seek farming practices that reduce
production costs while maintaining yields. By promoting the
use of organic fertilizers, women help reduce expenditure on
expensive chemical inputs. Similar findings were reported by
[11] who observed that smallholder farmers in Africa adopt
organic inputs as a strategy to minimize production costs and
improve profitability.

Additionally, 5.5% of respondents acknowledged women’s
role in resource mobilization and input sourcing. Women of-
ten organize family labor, collect organic materials for com-
posting, and sometimes access small savings or microcredit
through local savings groups. In Bugangari, women com-
monly participate in village savings and loan associations
where they obtain small loans to support farming activities.
These resources are often used to purchase tools or transport
manure to farms. Similar observations were reported by [14]
who noted that women’s participation in savings groups im-
proves their capacity to invest in agricultural production.

The study examined the challenges faced by women in
adopting organic fertilizers in maize farming in Bugangari
Sub-County. The regression results revealed several institu-
tional, socio-economic, and cultural barriers that significantly
limited women’s ability to adopt organic fertilizer technolo-
gies. One of the most significant challenges identified by the
study was inadequate extension services targeting women
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farmers, which had a negative and statistically significant ef-
fect on adoption (B = -1.284, p = 0.002). The odds ratio indi-
cated that women who lacked access to extension support
were approximately 72.3% less likely to adopt organic ferti-
lizers compared to those who received such services. In Bu-
gangari, agricultural extension services are often delivered
through farmer trainings, demonstration plots, and farmer
group meetings. However, women frequently have limited op-
portunities to attend these sessions due to household responsi-
bilities such as childcare, food preparation, and water collec-
tion. In addition, extension programs sometimes target male
household heads, assuming that information will be passed on
to other family members. Similar findings were reported in
Uganda, where a study by [17] found that limited access to
extension services significantly reduced farmers’ adoption of
sustainable soil fertility practices, particularly among women
farmers who had less contact with agricultural advisors.

Another major challenge identified by the study was limited
access and ownership of land, which also had a statistically
significant negative effect on adoption (B =-0.965, p=0.009).
The odds ratio suggested that women who lacked secure ac-
cess to land were about 61.9% less likely to adopt organic fer-
tilizers. Land ownership in Bugangari is often controlled by
male household heads or inherited through male family lines.
Most women cultivate land allocated by husbands or relatives
but do not have permanent rights to the land. This insecure
land tenure discourages women from investing in long-term
soil fertility improvements such as organic fertilizer applica-
tion. Since organic fertilizers often improve soil fertility grad-
ually over time, farmers are more likely to adopt them when
they have secure land tenure. Similar results were observed in
Kenya, where [12] found that land ownership and tenure se-
curity significantly influenced the adoption of soil fertility
management technologies among smallholder farmers.

The study also revealed that lack of information on organic
fertilizers significantly reduced adoption among women farm-
ers (B = -1.133, p = 0.004). Women who lacked adequate
knowledge about organic fertilizers were approximately 67.8%
less likely to adopt them. In Bugangari, some women farmers
rely on traditional farming practices and do not have adequate
knowledge about modern composting methods, manure man-
agement techniques, or the benefits of organic fertilizers for
improving soil fertility and maize productivity. Women who
are not members of farmer groups or cooperative societies
particularly face difficulties accessing agricultural infor-
mation. A similar finding was reported in Brazil, where [10]
found that lack of awareness and training significantly re-
duced farmers’ adoption of organic soil fertility management
practices.

Another challenge highlighted by the study was inadequate
access to organic fertilizers, which significantly influenced
adoption (B =-0.847, p = 0.014). Women who faced difficul-
ties obtaining organic fertilizers were about 57.1% less likely
to adopt them. Although organic fertilizers such as manure
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and compost was produced locally, not all households in Bu-
gangari keep livestock or have access to sufficient organic ma-
terials. For example, women farmers who do not own cattle
needed to obtain manure from neighboring farms or transport
it from distant locations, which is time-consuming and physi-
cally demanding. Similar results were observed in Ethiopia,
where [14] reported that limited access to organic inputs con-
strained farmers’ ability to adopt integrated soil fertility man-
agement technologies.

The findings also showed that the high cost associated with
organic fertilizers significantly discouraged adoption (B = -
1.056, p = 0.005). Women who perceived organic fertilizers
as costly were approximately 65.2% less likely to adopt them.
While organic fertilizers are often considered inexpensive
compared to inorganic fertilizers, their preparation and appli-
cation require significant labor and transportation costs. In
Bugangari Sub-County, maize fields are often located on
hillsides, and transporting manure or compost from home-
steads to gardens may require hiring labor or spending consid-
erable time carrying materials manually. This implies that
even when organic fertilizers are locally available, the associ-
ated labor and transportation costs can limit their adoption
among women farmers. Similar findings were reported in In-
dia, where [39] observed that high labor requirements and re-
lated costs were among the key constraints limiting farmers’
adoption of organic farming practices.

The study further revealed that limited access to agricultural
credit significantly reduced adoption (B =-0.918, p=10.011).
Women who lacked access to credit were about 60.1% less
likely to adopt organic fertilizers. In Bugangari Sub-County,
many women farmers rely on informal savings groups such as
village savings and loan associations to finance farming activ-
ities. However, access to formal agricultural credit is often
limited due to lack of collateral, limited financial literacy, or
restrictive lending requirements. Similar findings were re-
ported in Malawi, where [13] found that limited access to
credit significantly constrained women farmers’ adoption of
sustainable agricultural technologies.

Finally, the study revealed that cultural norms had a signif-
icant influence on adoption (B = -0.774, p = 0.022). Restric-
tive cultural norms reduced the likelihood of adoption by ap-
proximately 53.9%. In Bugangari Sub-County, traditional
gender roles limit women’s participation in decision-making
related to land management, input purchase, and adoption of
new agricultural technologies. Women also face social expec-
tations that prioritize household responsibilities over partici-
pation in agricultural training programs or community meet-
ings. These gender norms and social structures significantly
influence women’s access to agricultural opportunities and re-
sources. Addressing these cultural barriers is therefore essen-
tial for promoting gender equality in agricultural development.
Similar findings were reported in Ghana, where [5] found that
cultural norms limiting women’s decision-making power re-
duced their adoption of agricultural innovations.
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7. Conclusions

In conclusion, the study confirmed that that women play a
critical role in the adoption of organic fertilizers among small-
holder maize farmers in Bugangari Sub-County. Their contri-
butions span several areas including fertilizer preparation,
field application, farm management, labor provision, and
knowledge sharing. These roles significantly support sustain-
able soil fertility management and improve maize productivity
within rural farming households. The study concluded that in-
adequate extension services, limited land ownership, lack of
information, poor access to organic inputs, high costs, limited
access to credit, and restrictive cultural norms are the chal-
lenges that hinder women adoption of organic fertilizers in
maize farming in Bugangari Sub-County. These challenges in-
cluded. Addressing these barriers is essential for promoting
sustainable soil fertility management and improving maize
productivity among women farmers.

8. Recommendations

Basing on the findings and conclusions, the following rec-
ommendations were suggested,

Women farmers should be through targeted, skill-rich train-
ing programs on organic fertilizer production and sustainable
maize farming to unlock productivity and resilience.

There is need to champion inclusive policies and commu-
nity-driven initiatives that expand women’s access to land,
credit, and decision-making power for stronger adoption of or-
ganic inputs.

Women-centered extension services should be delivered us-
ing flexible schedules, demo farms, and group learning to
boost confidence and practical uptake of organic fertilizers.

Advance transformative land and credit reforms that
strengthen women’s control over resources, enabling bold in-
vestment in sustainable agriculture.

Innovative financing schemes and vibrant women-led co-
operatives should be established to ease access to affordable
inputs and accelerate organic fertilizer use.

There is need to promote dynamic women-led cooperatives
with continuous, hands-on training in composting and cli-
mate-smart practices to drive widespread adoption of organic
fertilizers.
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