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Onion (Allium cepa L.) is the second most produced vegetable globally, following tomato and
plays a vital role in both cuisines and daily diets. However, the threat of diseases, such as
purple blotch caused by Alternaria porri, poses a substantial risk to onion production, particu-
larly in Nyeri County, Kenya. Despite its critical impact on farming, there is a lack of infor-
mation on farmers' knowledge of purple blotch in this region. This study aimed to assess the
onion farming practices and farmers' understanding of purple blotch disease across various
agro-ecological zones (AEZs) in Nyeri County. Specifically, the study examines farmers'
demographics, cultivated onion varieties, and their knowledge of purple blotch disease. Farms
were selected using cluster random sampling. Data were collected from 100 onion farmers
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Purple blotch through semi-structured questionnaires, and statistical analysis was performed using the

chi-square test in Scientific Analysis System (SAS) version 9.4 at a=0.05. The findings revealed
that while the Rucet F; onion variety was popular among the farmers (52%), there is no signifi-
cant association (X2 (6, 100) = 11.947, p = 0.063) between the choice of variety and AEZs.
Similarly, the preferred source of onion seeds, mainly Agroshop (84%), showed insignificant
association (X? (9, 100) = 7.153, p = 0.621) with AEZs. Despite 65% of farmers reporting
knowledge about onion diseases, there is no significant association (p > 0.05) between their
awareness of purple blotch and AEZs. In conclusion, the study highlights a significant gap in
farmers' understanding of purple blotch disease, emphasizing the need for training programs
to enhance disease identification skills. Early detection can empower farmers to implement
proactive measures, ultimately improving onion productivity. This study recommends diversi-
fying onion varieties for disease resilience, promoting awareness and training on purple blotch
identification, engaging women and youths in farming, and fostering collaborative networks
for ongoing knowledge exchange and improvement in onion cultivation in Nyeri County.
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INTRODUCTION

Onion (Allium cepa L.) holds a significant global position as the
second most produced vegetable crop, renowned for its culinary
versatility and nutritional richness. Its inclusion in dishes like
soups, stews, and salads accentuates its esteemed status, while its
composition of calcium, potassium, vitamin B6, B9, and E

extends its utility beyond the kitchen. Remarkably, its antimicro-
bial properties offer therapeutic benefits in treating bacterial
infections and therefore it is widely used in wound and ulcer man-
agement (Pareek et al., 2017; MOA, 2019). Globally, onion pro-
duction reaches an impressive 93 million tonnes annually, led by
top producers like China and India, boasting 23 million and 19
million tonnes, respectively. Other significant contributors
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include Korea, the United States, Netherlands, Spain, Turkey, Russia,
Iran, Brazil, and Mexico (Pareek etal., 2017). In Africa, onions con-
tribute substantially, yielding approximately 9.9 million tonnes
annually, constituting about 10.7% of the global output. Egypt
emerges as the primary onion producer in the continent, boasting
an annual yield of about 3 million tonnes, signifying its pivotal role
in African onion production (Hussain et al., 2017; Semida et al.,
2017). Despite its global prominence, Kenya faces a deficit in onion
production, generating only 75,000 tonnes annually, while its con-
sumption surpasses double this amount, leading to the importa-
tion of the deficit from Tanzania (Kyalo, 2016; KilimoTrust, 2017;
James, 2019). To meet local demand, Kenya requires an estimated
160,000 tonnes annually (KilimoTrust, 2017). Low onion produc-
tionin Kenya is attributed to various challenges, including poor soil
fertility, infestations by plant parasitic nematodes, pests like
maggots, thrips, leaf miners, and diseases such as soft rot, bulb rot,
center rot, sour skin, purple blotch, black mold, rust, white rot,
downy mildew, and damping off (Meena and Verma, 2017; John
etal., 2018; MOA, 2019).

The purple blotch disease, caused by Alternaria porri, poses a
significant threat to onion crops, affecting both leaves and bulbs.
Its symptoms start with small white spots on the foliage, which
eventually develop into purplish blotches surrounded by yellow
margins, particularly affecting older leaves (Sonawane et al.,
2020). Simultaneously, the bulbs display orange rot starting
from the neck (John et al., 2018). This disease results in substan-
tial global yield losses, impacting between 5 to 50% of onion
crops and leading to a 20 to 60% loss in bulb yield, combined
with 30 to 50% postharvest losses (Petropoulus et al., 2017;
John etal., 2020; Uddin et al., 2020). The ability of Alternaria porri
to persist in various sources, including seeds, soil, infected bulbs,
plant debris, and weed roots, poses challenges in detection and
management (Uddin et al., 2020; Sarnobat et al., 2020). Its devel-
opment and invasion in onion crops are favored by specific
environmental conditions, such as high relative humidity and
optimal temperatures (John et al., 2018; Sarnobat et al., 2020;
Sonawane et al., 2020). This complexity underscores the critical
need for sustainable disease management strategies that
address the challenges posed by Alternaria porri in onion cultiva-
tion while mitigating environmental and health risks associated
with traditional control methods. Management of this disease
typically involves the application of fungicides like Mancozeb®,
Floupyram®, Trifloxystrobin®, and Pyraclostrobin® (Mandi
etal., 2020; Ravikumar et al., 2020; Paneru et al., 2020; Sarnobat
etal., 2020). However, concerns over the environmental impact
and risks to human health arise due to the continued use of such
chemicals (Uddin et al., 2020; Haroon et al., 2020). Alternatives
such as biological control using organisms like Pseudomonas
fluorescens and Trichoderma spp have shown promise, but their
limited availability in the market hampers their widespread use
(Bayoumi et al., 2019; Nainwal et al., 2020; Sarnobat etal., 2020).
Meanwhile, cultural practices, including crop rotation, field
sanitation, intercropping, optimal spacing, good drainage, and
the utilization of resistant varieties like Red Star F;, Red Pinoy F1,
and Red Passion F;, have demonstrated effectiveness in manag-

ing purple blotch disease (Ahmed et al., 2018; MOA, 2019).
Diverse agro-ecological zones, each characterized by its own
unique climatic conditions, have an impact on the occurrence
and severity of the purple blotch disease (Sarnobat et al., 2020;
Paneru et al., 2020). Further, the adoption of susceptible onion
varieties has been reported to play a pivotal role in influencing
the occurrence of diseases that include purple blotch diseases.
Onions are cultivated across diverse agro-ecological zones with-
in Nyeri County, potentially leading to variations in farmers'
adoption of distinct management practices that could influence
the occurrence of diseases such as purple blotch (Jaeztold and
Schmidt, 2010). Despite these anticipated variations, there is a
significant dearth of information regarding farmers' knowledge
about purple blotch disease within this region. Consequently,
the present study aimed to assess onion farmers' demographics,
farm characteristics, cultivated onion varieties, and their under-
standing of purple blotch disease. This assessment seeks to
gather essential information crucial for devising sustainable
management strategies against purple blotch disease in onion
farms across various agro-ecological zones in Nyeri County.

MATERIALS AND METHODS

Description of study area

The study was carried out in Nyeri County of Kenya where
onion cultivation is done in large scale. The County is located in Cen-
tral Kenya, 0°25’ 46.55”S 36°57’ 0.89"E with an area coverage of
3337.10 km? The County borders Laikipia County to the North,
Murang’a County to the South, Kirinyaga and Meru Counties to the
East and Nyandarua County to the West. Nyeri County lies between
the Eastern base of the Aberdare Ranges (Nyandarua) which forms
part of the Eastern end of the Great Rift Valley and the Western
slopes of Mount Kenya. It lies on an altitude of 1220 mm to 2400
mm above sea level. The rainfall ranges from 980 mm to 1004 mm
annually. During the months of April, May and August the region
receives high rainfall compared to January and February which are
the driest months. The average relative humidity is 61 % to 67 %
annually with a temperature range of 13 °C to 26 °C. The Agro-
ecological zones of Nyeri County are Lower Highland, Lower
Midland, Upper Highland, Upper Midland and Tropical Alpine which
are divided into either Humid, Sub-humid, Semi-arid and Transition-
al (Figure 1) (Nyeri County, 2023). The AEZs are characterized by
different climatic conditions. Different crops do well in varying envi-
ronmental conditions and therefore are grown in different AEZs.
Similarly, distribution of pests and diseases differ with AEZ. The
Tropical Alpine and parts of the Upper Highland Zone are under the
National park and the forest reserve. Some parts of Upper Highland
Zone grow cabbage, carrots and kale. Upper Midland Zone grows
mainly Cofee and Tea but some parts grow sunflower and maize.
Lower Highland Zone grow tea and maize (MOA, 2019). Onion
farming is mainly done in four Agro-Ecological zones namely Upper
Highland (UH2), Upper Midland (UM2), Lower Highland (LH2) and
Lower Highland (LH4). These Agro-ecological zones have well
drained fertile sandy loam soils of pH 5.8 - 6.8 and temperature
range of 15.2°Cto 17.6 "C (Nderitu etal., 2016).
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Figure 1. Map of agro-ecological zones of Nyeri County.

Sample size determination, target population and sampling
method

The target population was onion growing farms in Upper High-
land (UH2), Upper Midland (UM2), Lower Highland (LH2) and
Lower Highland (LH4) agro-ecological zones in Nyeri County.
There were approximately 134 onion farms in the four agro-
ecological zones that were targeted in this study. The size of the
farms ranged from 0.25 to 1.5 acres under onion production.

The sample size was determined using the Slovin’s formula
(Oribhabor and Anywanu, 2019).

N

TN )

where, n=sample size, N=population size, e=precision level

Given,N=134,e=5%

134

=T 1340050 004

Therefore, n= 100 onion farms were sampled in this study

A cluster random sampling method was used to identify the 100
onion farms in the four AEZs. On each AEZ, a transect was laid
out and an onion farm selected after approximately every one
kilometre. Sample size distribution among the AEZs were as
shownin Table 1.

Data collection

The study was carried out in the month of April 2022 and a
crossection survey method was adopted in this study. A ques-
tionnaire was used to gather information from onion farmers on
their gender (Male or Female), age (18-30, 31-50, 50 and above),
education (no formal education, primary, secondary and ter-
tiary), level of farming (subsistence or commercial), size of farm
inacres (0.25,0.5, 1 and 1.5), history of growing onion (1-10, 10-
20, 20-30 40 years and above), onion varieties grown (most
preffered), reasons for growing the onion varieties (high vyield,
early maturity, bigger bulbs), source of onion planting material

Table 1. Sample size distribution among four agro-ecological
zones.

Agro-ecological zones Targeted S§mple
Farms (N) Size (n)
Upper Highland, UH, (sub humid) 61 46
Upper Midland, UM, (humid) 34 25
Lower Highland, LH, (sub humid) 22 16
Lower Highland, LH4 (semi arid) 17 13
Total 134 100

(county organizations, Agroshop, own nursery, donations),
knowledge about purple blotch disease (farmers’ ability to
identify purple bltch disease), source of knowledge (from friends
or school).

Data analysis

The dataset collected from onion farmers, covering onion farm-
ing practices, demographic details, disease knowledge, and
variety preferences, was subject to rigorous analysis aimed at
uncovering inherent associations and patterns. A series of
chi-square (X?) tests were conducted using Statistical Analysis
Software (SAS) version 9.4, set at a significance level (a) of 0.05.

Farmers’ demographic and farm characteristics

The chi-square tests were used to explore potential relation-
ships between agro-ecological zones and demographic varia-
bles. Hypotheses were formulated to assess the expected asso-
ciations between gender, age groups, educational levels, and
farming practices across different zones. The analysis aimed to
determine whether agro-ecological variations influenced demo-
graphic distributions among onion farmers, postulating poten-
tial correlations between these variables.

Source, reason, and varieties of onion cultivated

Another set of chi-square analyses sought to unveil patterns in
onion variety preferences and reasons for their selection across
AEZs. Expected relationships were hypothesized between spe-
cific varieties chosen, the reasons cited (yield, maturity, bulb
size), and their prevalence in distinct zones. The examination
aimed to identify potential influences of agro-ecological condi-
tions on farmers' preferences for certain onion varieties and
reasons behind their cultivation choices.

Farmers’ knowledge on purple blotch disease

In investigating farmers’ knowledge regarding onion diseases,
including the particularly relevant purple blotch disease, the chi-
square tests were directed towards understanding potential
associations between disease knowledge and AEZs. Hypotheses
were formulated to ascertain the expected distribution of dis-
ease knowledge and its gaps across different zones, considering
the influence of varying environmental conditions on farmers’
awareness and understanding of these diseases.
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RESULTS AND DISCUSSION

Farmers’ demographic and farm characteristics in different
agro-ecological zones of Nyeri County

The majority of onion farmers in Nyeri County are male, consti-
tuting 68% of the total, while females make up only 32% of on-
ion producers. Among the AEZs, UH2 has the highest percent-
age of male farmers at 28%, and LH4 has the lowest at 8% (Table
2). In terms of female farmers, UH2 has the highest representa-
tion at 18%, while LH4 has the lowest at 5%. This gender distri-
bution suggests that male farmers predominantly own the farms
and have access to capital for onion production. The findings
align with Yeshiwas et al. (2023), who observed a similar trend in
Northern Ethiopia, where male dominance in onion farming is
attributed to their high activity levels and secure land tenure.
The study underscores the challenges faced by women in agri-
cultural participation as articulated by Haile (2016), such as
limited land tenure security, restricted access and control over
land, limited market access, and insufficient knowledge of farm-
ing mechanisms. This gender disparity should be considered in
discussions on agricultural policies and interventions to ensure
equitable opportunities and benefits for all stakeholders. The
majority of onion farmers (43%) fall within the age group of 31

to 40 years, and this demographic demonstrates a high level of
farm ownership, activity, and knowledge of market require-
ments for onion production (Table 2). This aligns with the find-
ings of Abrha et al. (2016) in Medebay Zana District, Tigray
regional state, Northern Ethiopia, indicating that farmers in this
age bracket tend to possess extensive experience in onion farm-
ing due to their many years of engagement in agriculture.
Conversely, only 27% of the youth aged between 18 and 30
years are actively involved in onion production, mainly because
they are pursuing tertiary education and not directly engaged in
farming activities. Farmers aged 41 to 50 are fewer, indicating a
transition to different businesses as they move away from onion
farming. This observation is in line with the report by Farhana
et al. (2022) in Bangladesh, highlighting that farmers tend to
shift to alternative engagements in the face of challenges in
onion production, such as reduced prices, perishability of onion
bulbs, inadequate storage facilities, and market inaccessibility.
The age distribution among onion farmers suggests a need for
targeted support and interventions, particularly for the youth.
Efforts to enhance their involvement in onion production should
consider addressing challenges such as educational pursuits and
the transition of older farmers to different business ventures,
ensuring sustained engagement in onion farming for overall
agricultural sustainability.

Table 2. Onion farmers’ demographic and farm characteristics in different agro-ecological zones of Nyeri County.

LH2 LH4 UH2 um2 Total x2 N df p -value
Gender of onion farmer (%)
Male 10.00 8.00 28.00 16.00 62.00 0.0703 100 3 0.995
Female 6.00 5.00 18.00 9.00 38.00
Total (%) 16.00 13.00 46.00 25.00 100
Age grouping of onion farmers (%)
18-30 5.00 3.00 12.00 7.00 27.00
31-40 5.00 5.00 21.00 12.00 43.00 1.958 100 6 0.924
41-50 6.00 5.00 13.00 6.00 30.00
Total (%) 16.00 13.00 46.00 25.00 100.00
Education categories of onion farmers (%)
No education 2.00 3.00 4,00 2.00 11.00
Primary 6.00 5.00 20.00 13.00 44,00 5.938 100 9 0.746
Secondary 8.00 4.00 20.00 10.00 42.00
Tertiary 0.00 1.00 2.00 0.00 3.00
Total (%) 16.00 13.00 46.00 25.00 100.00
Onion farming levels (%)
Subsistence 5.00 5.00 18.00 9.00 37.00 0.339 100 3 0.953
Commercial 11.00 8.00 28.00 16.00 63.00
Total (%) 16.00 13.00 46.00 25.00 100.00
History of Growing onion (%)
1-10yrs 7.00 4.00 22.00 13.00 46.00
10-20yrs 7.00 7.00 19.00 9.00 42.00
20-30yrs 2.00 1.00 4,00 2.00 9.00 3.465 100 9 0.943
Above 40yrs 0.00 1.00 1.00 1.00 3.00
Totals (%) 16.00 13.00 46.00 25.00 100.00
Farm size used to cultivate onion (%)
0.25 5.00 5.00 17.00 9.00 36.00
0.5 3.00 1.00 9.00 4.00 17.00
1 6.00 4.00 15.00 10.00 35.00 3.082 100 9 0.961
1.5 2.00 3.00 5.00 2.00 12.00
Totals (%) 16.00 13.00 46.00 25.00 100.00

T AEM



40 Kevin Mokaya Isaboke et al. /Arch. Agric. Environ. Sci., 9(1): 36-43 (2024)

The majority of onion farmers (44%) in the study had attained
primary education, while a minimal percentage (3%) had tertiary
education (Table 2). Agro-ecological zone UH2 had the highest
proportion (20%) of farmers with primary and secondary educa-
tion, respectively. Interestingly, no farmers (0%) in both LH4 and
UM2 agro-ecological zones had attained tertiary education. The
prevalence of basic education levels, particularly primary and
secondary education, suggests that a significant number of
farmers were equipped with the capacity to comprehend and
apply pesticides effectively. This aligns with the findings of
Birithia etal. (2021), whose study in three onion-growing agro-
ecological zones in Kenya highlighted that farmers with formal
education demonstrated the capability to apply the required
amounts of pesticides to crops. The educational profile of onion
farmers underscores the importance of tailored educational
programs and support for pesticide application practices. Ef-
forts to enhance farmers' knowledge and skills in pest manage-
ment should consider the prevalent educational backgrounds,
focusing on practical and effective strategies for pest control.
The majority of onion farmers (63%) in the study engaged in
commercial farming, while 37% practiced subsistence farming
across all agro-ecological zones. The prevalence of commercial
onion farming was highest in UH2 (28%) and lowest in LH4 (8%).
On the other hand, subsistence farming was most common in
UH2 (18%) and least common in LH2 and LH4 [(5%) Table 2].
Subsistence farmers often allocated smaller proportions of land
to onion cultivation, incorporating crops like maize and pota-
toes. The limited quantities of onions produced in subsistence
farming were mainly used as a spice for other foods, with the
surplus sold in the local market. Interestingly, some subsistence
farmers, upon obtaining sufficient capital from selling produce
of other crops, transitioned to commercial onion production.
This aligns with the findings of Koye et al. (2022), who reported
that subsistence farmers receiving financial support gradually
shifted towards commercial production. The prevalence of com-
mercial onion farming indicates the economic significance of
onion cultivation for many farmers. Strategies to support sub-
sistence farmers in accessing capital and resources can poten-
tially facilitate their transition to commercial onion production,
contributing to improved livelihoods.

Most onion farmers (46%) in the study had a cultivation history
of 1-10 years, while those with 10-20 years of experience con-
stituted 42%. Farmers with over 40 years of onion cultivation
were only 3%. Notably, UH2 had the highest percentage of
farmers with the longest onion farming experience (22%), while
LH4 had the lowest [(4%) Table 2]. No farmer in LH2 had a histo-
ry of cultivating onions for 40 years and above. The scarcity of
farmers with over 20 years of onion cultivation could be
attributed to factors such as shifting business interests and
changing crops. This aligns with the findings of Alemu et al.
(2022), who reported that farmers in Dambidollo, Western
Ethiopia, often transitioned to crops with faster maturity
periods to maximize profits. Additionally, Yeshiwas et al. (2023)
observed that farmers with extensive onion cultivation experi-
ence might lose interest, become less active, and, with old age,

transition to less involving businesses or crops like maize. The
relatively short average period of onion cultivation highlights
the dynamic nature of farmers' engagements, indicating the
need for sustainable agricultural practices and support for those
transitioning to onion farming for enhanced long-term benefits.
The majority of onion farmers (36% and 35%) cultivated onion
on 0.25 and 1 acre of land, respectively. In the UH2 agro-
ecological zone, the majority of farmers cultivated onion on 0.25
acre of land (17%) and 1 acre [(15%) Table 2]. This distribution
highlights a trend toward commercial-scale onion cultivation, as
larger land sizes are associated with higher productivity. Stud-
ies, such as those by the Ministry of Agriculture (MOA, 2019),
have demonstrated that cultivating onions on larger land areas,
leading to higher production quantities, contribute to enhanced
productivity. The prevalence of onion cultivation on 0.25 and 1
acre plots, especially in UH2, suggests a focus on commercial-
level production, aligning with the broader trend observed in
the agricultural sector. The choice of land size for onion cultiva-
tion, particularly in the UH2 zone, reflects a strategic emphasis
on commercial-scale production, emphasizing the economic
significance of onion farming in the region.

Source, reason and varieties of onion cultivated in agro-
ecological zones of Nyeri County

Farmers in various AEZs of Nyeri County grew three main varie-
ties of onions: Cylon F;, Rucet F4, and Jambar F; (Table 3). The
distribution of these varieties varied across zones, with Cylon F4
being grown in AEZ LH2 (18%) and UH2 (10%), Rucet F41 grown
in all AEZs with the highest percentage in UH2 (28%), and Jam-
bar F4 primarily cultivated in the LH4 and UH2 AEZs (23%). The
statistical distribution of onion varieties emphasizes the influ-
ence of agro-ecological conditions on farmers' choices, consid-
ering factors such as yield capacity, maturity rate, and bulb size
(MOA, 2019; Ahmed et al., 2021). The statistically significant
distribution of onion varieties across AEZs underscores farm-
ers' strategic decisions based on specific environmental condi-
tions to optimize yield and quality in their onion cultivation
practices. The study found no significant (X2 (6, 100) = 11.947, p
= 0.063) association between the reasons why farmers chose to
grow a specific onion variety and the AEZs. Farmers' prefer-
ences for specific traits varied, with 2% to 15% opting for high-
yielding varieties, 6% to 17% favouring early-maturing traits,
and 3% to 14% prioritizing larger bulb traits across different
AEZs (Table 3). Notably, high-yielding varieties tended to ma-
ture late but promised higher profits, while early-maturing vari-
eties fetched better prices due to off-season harvesting, aligning
with the findings of Baliyan (2014), Salari et al. (2021), and
Alemu et al. (2022) carried out studies in Botswana, Agriculture
Research Farm of Kabul University and Dambidollo Western
Ethiopia respectively. Farmers' decisions on onion variety selec-
tion were influenced by the desire for increased income. Farm-
ers strategically choose onion varieties based on specific traits,
considering factors such as yield, maturity period, and bulb size
to maximize profits in different agro-ecological zones. The
sources of onion seedlings showed no significant (x? (9, 100) =
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Table 3. Source, reason and varieties of onion cultivated in agro-ecological zones of Nyeri County.

LH2 LH4 UH2 UM2 Total X2 N df p -value
Varieties of onion grown by farmer (%)
Cylon 7.00 0.00 18.00 0.00 25.00 NA 100 NA NA
Rucet 9.00 13.00 28.00 2.00 52.00
Jambar 0.00 0.00 0.00 23.00 23.00
Total 16.00 13.00 46.00 25.00 100.00
Reason why farmer grow given onion variety (%)
Higher yield 3.00 4.00 15.00 2.00 24.00
Early Maturity 10.00 6.00 17.00 9.00 42.00 11.947 100 6 0.063
Bigger bulb 3.00 3.00 14.00 14.00 34.00
Total 16.00 13.00 46.00 25.00 100.00
Sources of onion seeds by farmers (%)
County Org 0.00 0.00 3.00 2.00 5.00
Agroshop 15.00 13.00 35.00 21.00 84.00 7.153 100 9 0.621
Own nursery bed 1.00 0.00 5.00 1.00 7.00
Donations 0.00 0.00 3.00 1.00 4.00
Total 16.00 13.00 46.00 25.00 100.00

7.153, p = 0.621) association with the AEZs. Farmers predomi-
nantly acquired seedlings from agro-shops, ranging from 13% in
LH4 to 35% in UH2. Minimal seedling sourcing was observed
from County organizations (0% in LH2 and LH4 to 3% in UH2),
own nurseries (0% in LH4 to 5% in UH2), and donations [(0% in
LH2 and LH4 to 3% in UH2) Table 3]. The majority of farmers
preferred purchasing certified onion seeds from local Agroshops
due to their perceived high performance, freedom from pests
and diseases, and reliable germination. This trend aligns with the
increased adoption of certified seeds, encouraged by national
and county government initiatives to provide qualified seeds
through licensed Agroshops (MOA, 2019). The widespread
adoption of certified onion seeds underscores farmers' recogni-
tion of their benefits, emphasizing the impact of government-led
initiatives in promoting the use of quality seeds.

Farmers’ knowledge on purple blotch disease in agro-
ecological zones of Nyeri County

There was no significant (x*(3, 100) = 2.162, p = 0.539) associa-
tion observed between farmers' knowledge of onion diseases
and the AEZs. Farmers acknowledging awareness of onion
diseases ranged from 7% in AEZs LH4 to 29% in UH2, while
those reporting a lack of knowledge varied from 6% in AEZs
LH2, LH4, and UM2 to 17% in UH2 (Table 4). Despite 65% of
farmers having knowledge about onion diseases, younger farm-
ers tended to lack awareness. Those gaining knowledge through
farm experience were significantly higher (50.77%), whereas
those learning from friends were lower (15.38%). These findings
align with Haile et al. (2016) study in Masha District, Southwest
Ethiopia, emphasizing that farmers primarily acquire knowledge
about onion diseases through hands-on experience during onion
production. Commonly reported diseases include powdery mil-
dew and early blight. While a significant proportion of farmers
possess knowledge about onion diseases, the study highlights a
generational gap, emphasizing the need for targeted education-
al interventions to bridge the knowledge divide, particularly
among younger farmers. There was no significant (x2 (6, 65) =
3.198, p = 0.784) association observed between the occurrence

of purple blotch in onion farms and the AEZs. Farmers reporting
the occurrence of purple blotch ranged from 4.62% in LH2 to
23.08% in UH2, while those reporting no occurrence varied
from 1.54% in LH4 to 12.31% in UH2. Farmers unable to deter-
mine the occurrence of purple blotch ranged from 3.08% in LH2
and LH4 to 9.23% in AEZ UH2 (Table 4). Despite 49.2% of farm-
ers claiming knowledge about purple blotch disease, a signifi-
cant portion remained unaware. This lack of awareness might
lead to the application of inappropriate disease control
measures, hindering effective prevention or eradication. Previ-
ous studies, such as Birithia et al. (2021), have highlighted the
consequences of farmers applying inadequate disease control
measures due to a lack of knowledge about onion diseases. A
percentage of farmers, despite having some
knowledge, remain unaware of purple blotch disease. This
knowledge gap emphasizes the importance of targeted educa-

substantial

tion and extension services to improve farmers' understanding
of the disease and enhance the effectiveness of disease control
measures.

There was no significant (x? (3, 51) = 6.913, p = 0.075) associa-
tion observed between the source of knowledge about purple
blotch and the AEZs. Farmers reporting learning about purple
blotch from friends ranged from 5.88% in LH2 and UM2 to
23.53% in UH2. Those learning from school ranged from 1.96%
in LH4 to 23.53% in UM2 (Table 4). The awareness of purple
blotch disease among farmers primarily stems from formal edu-
cation, learning from friends, and interactions with fellow farm-
ers. According to MOA (2019), effective communication among
farmers plays a crucial role in disseminating agricultural
knowledge, promoting sustainable onion production, and ensur-
ing the adoption of proper farming practices, including disease
management. The study highlights that awareness of purple
blotch disease is significantly influenced by formal education,
learning from friends, and communication among farmers. This
underscores the importance of fostering communication
networks and educational programs to enhance farmers'
knowledge of onion diseases.
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Table 4. Farmers’ disease experience in agro-ecological zones of Nyeri County.

LH2 LH4 UH2 umM2 Total X2 N df p -value
Do you know any onion disease? (%)
Yes 10.00 7.00 29.00 19.00 65.00
No 6.00 6.00 17.00 6.00 35.00 2.162 100 3 0.539
Total 16.00 13.00 46.00 25.00 100.00
How did you know onion disease? (%)
Farm experience 4.62 3.08 30.77 12.31 50.77
Training by EO 4.62 7.69 10.77 10.77 33.85 14.294 65 6 0.027
Learn from friends 6.15 0.00 3.08 6.15 15.38
Total 15.38 10.77 44.62 29.23 100.00
Have you experienced any of the diseases in your onion farm? (%)
Yes 13.85 10.77 43.08 26.15 93.85 1.712 65 3 0.634
No 1.54 0.00 1.54 3.08 6.15
Total 15.38 10.77 44.62 29.23 100.00
Which onion disease do you experience in your onion farm? (%)
Mildew 7.69 6.15 23.08 21.54 58.46
Blight 7.69 4.62 21.54 7.69 4154 2.655 65 3 0.448
Total 15.38 10.77 44.62 29.23 100.00
Have you ever experienced cases of purple blotch disease? (%)
Yes 4.62 6.15 23.08 15.38 49.23
No 7.69 1.54 12.31 7.69 29.23 3.198 65 6 0.784
| cannot tell 3.08 3.08 9.23 6.15 21.54
Total 15.38 10.77 44.62 29.23 100.00
How did you know about purple blotch disease? (%)
Friends 5.88 7.84 23.53 5.88 43.14
School 9.80 1.96 21.57 23.53 56.86 6.913 51 3 0.075
Total 15.69 9.80 45.10 2941 100.00

Conclusion and recommendations

Onion farming in Nyeri County exhibits a notable gender dispar-
ity, predominantly favoring male participation. To diversify and
strengthen the agricultural landscape, it is recommended that
government interventions focus on encouraging greater in-
volvement of women and youth in onion farming. This not only
promotes inclusivity but also has the potential to enhance over-
all yield and income generation. Farmers are advised to embrace
the cultivation of diverse certified onion varieties, emphasizing
the avoidance of repeated cultivation of the same varieties. This
strategic approach aims to bolster productivity and minimize
the risks associated with onion diseases and pests. The choice of
onion variety should be informed by a comprehensive consider-
ation of factors such as high yield, early maturity, and larger bulb
size. Furthermore, the study underscores the importance of
tailored awareness programs for farmers, addressing the spe-
cific reasons behind their choice of onion varieties in different
AEZs. For optimal results, farmers should be informed about the
benefits of cultivating varieties that encompass high yield, early
maturity, and larger bulb traits. The assessment of farmers'
knowledge regarding purple blotch disease reveals a significant
reliance on formal education and peer learning. However, the
study highlights a concerning lack of awareness among farmers
about this onion disease. To address this gap, there is a crucial
need for targeted training programs focused on basic disease
identification. These initiatives will empower farmers with the
necessary knowledge and skills to identify and manage purple
blotch disease effectively within the AEZs of Nyeri County.
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