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ABSTRACT 
 
 
This study assessed the incidence and severity of viral and fungal diseases and some agronomic 

practices affecting vegetable crops in sixty vegetable fields from 4 different irrigation sites 

located in the Northern and Upper East Regions of Ghana. A descriptive survey was conducted 

from May to December 2023 to January to May, 2024. Questionnaires were administered to 

180 vegetable farmers in total. A field survey identified four major diseases affecting vegetable 

crops: Cercospora leaf spot, leaf anthracnose, fruit rot, and viral infections. Among the fungal 

diseases, fruit rot had the highest incidence (42.65%), followed by Cercospora leaf spot (40.00%) 

and leaf anthracnose (39.58%). However, in terms of severity, viral diseases topped the list with 

10.63%, while leaf anthracnose (9.50%), Cercospora leaf spot (9.13%), and fruit rot (8.80%) 

followed. Seed practices revealed that 1.7–45% of farmers reused seeds from previous harvests, 

with 11.7–88.3% storing them in airtight rubber containers. Seedling mortality after 

transplanting ranged widely, affecting 5–95% of farmers. Water sources for irrigation included 

municipal and irrigation supplies (1.7–60%). Farmers primarily identified new diseases through 

visual symptoms (1.7–98.3%) and practiced seasonal crop rotation (43–60%). Fungicide use for 

disease control varied from 3.3–73% among farmers. The findings suggest that poor agronomic 

practices, including inadequate seed management and irrigation strategies, were the main 

factors contributing to the widespread occurrence and intensity of fungal and viral diseases on 

vegetable irrigation farms. 
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INTRODUCTION 
 
Vegetables play an important role in human nutrition by 
offering an affordable, nutrient-rich source of calories, 
vitamins, minerals, fiber, antioxidants, and phytochemicals 
(Pennington and Fisher, 2009; Liu et al., 2022). With edible 
components ranging from roots to leaves and flowers, 
vegetables are a critical component of global diets, 
consumed  both  raw  and   cooked. Their   contribution   to  

 
 
 
 
 
health is well-documented Vegetables, which include 
edible parts like roots, leaves, and flowers, are an essential 
part of diets around the world and can be eaten raw or 
cooked. Regular consumption has been linked to the 
prevention of chronic diseases like cancer, diabetes, 
obesity, and cardiovascular disorders, demonstrating their 
well-documented health  benefits  (Septembre-Malaterreb  
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et al., 2018). Vegetable consumption has increased by 
50% worldwide over the last 20 years, especially in East 
and Central Asia (Rubatzky and Yamaguchi, 2012; 
Sikorski et al., 2023). International vegetable trade is 
dominated by tomatoes, peppers, chiles, onions, cabbage, 
and lettuce, demonstrating the sector's increasing 
economic and nutritional significance (Rabobank, 2021). 

In Ghana, growing vegetables has become necessary 
for enhancing dietary diversity and health outcomes. It also 
plays a significant role in the agricultural value chain and 
provides smallholder farmers with a significant income. 
According to the Ministry of Food and Agriculture (MoFA), 
vegetable yields could reach 20 tons per hectare by 2030 
with improved seeds, better agronomic techniques, and a 
favorable climate.  

Numerous obstacles, such as poor farming practices, 
pest pressure, restricted access to extension services, 
unpredictable rainfall, and an absence of organized 
postharvest and marketing systems, jeopardize this 
hopeful forecast. 

One of the biggest threats to sustainable vegetable 
production among these limitations is plant diseases, 
especially fungus and viral infections. According to recent 
studies, Ghana's Northern and Upper East regions are 
popular places to grow fruits and vegetables, especially 
during the dry season when irrigation is crucial (Amevenku 
et al., 2019a,b; Akolgo et al., 2025a).  

Crops such as tomatoes, peppers, onions, and leafy 
vegetables are highly susceptible to infections caused by 
phytopathogenic fungi like Alternaria spp., Colletotrichum 
spp., and Phytophthora spp. Significant pre- harvest and 
post-harvest losses are caused by these fungi, which 
affect all plant parts, including seeds, seedlings, foliage, 
and fruits (Kortei et al., 2021; Fallahi et al., 2025). 
Furthermore, longer dry seasons and climate-induced 
vector expansion have led to an increase in the prevalence 
of viral diseases like Cucumber Mosaic Virus (CMV) and 
Tomato Yellow Leaf Curl Virus (TYLCV), which are mainly 
spread by insect vectors like aphids and whiteflies 
(Mehmood et al., 2025). 

Plant pathogens thrive in the northern savannah ecology 
because of its high humidity and temperatures. However, 
there is a significant lack of regionally specific 
epidemiological data. Most studies tend to generalize the 
occurrence of plant diseases without determining the 
severity of the disease or differentiating between fungal 
and viral pathogens, which is crucial information for 
creating prioritized and cost-effective control measures 
(Kortei et al., 2021; Akolgo et al., 2025b). This issue is 
made worse by farmers' limited use of resistant cultivars, 
poor diagnostics, and ignorance of integrated pest and 
disease management (Ayanwale et al., 2024a, b).  

This study aims to address in these knowledge gaps by 
assessing both the incidence and severity of major viral 
and fungal diseases that affect vegetables in the Upper 
East and Northern regions of Ghana. It also investigates 
current agronomic practices that affect the impact and 
spread of these pathogens. 

 
 
MATERIALS AND METHODS 
 
Study area 
 
The study was conducted in two regions of Northern 
Ghana. Specifically, the research covered the following 
regions and their respective irrigation fields: Northern 
Region; old and new dam at Sakasaka in the Tamale 
Metropolitan and Golinga in Tamale (Tolon-kunbungu - 
District). Upper East Region; Tono irrigation dam in 
Kassena-Nankanadistrict) and Vea irrigation dam in 
Bongo district`. These areas are recognized as major 
centers for cabbage, lettuce, pepper, and tomato 
production in the two regions. 
 
Research design 
 
The study was a descriptive survey carried out in two parts. 
In order to determine agronomic practices and evaluate 
the incidence and severity of diseases in irrigated fruit and 
vegetable fields, the study employed field survey and 
household questionnaires. 
  
Household and field survey 
 
A questionnaire, incorporating both open-ended and 
closed-ended questions, was administered to vegetable 
irrigation farmers purposively selected from each of the 
designated study areas within the regions. The questions 
were formulated in English and administered in both 
English and local languages, including Dagbani, Grune, 
and Kassem. The research utilized a descriptive survey 
that was carried out in two stages. In the first part, a 
household survey was conducted using 180 respondents 
(135 males and 45 females). This phase aimed to identify 
agricultural practices adopted by farmers influencing the 
incidence of fungal diseases in their vegetable farms within 
the study areas. The second part of the study involved a 
field survey designed to determine the incidence and 
severity of fungal diseases affecting vegetable crops 
across various fields within the study areas. 
 
Disease incidence and severity assessment 
 
To evaluate the extent of disease spread in selected 
irrigated fields, an assessment was conducted to 
determine the disease incidence and severity in cabbage, 
lettuce, tomato, and pepper crops. A field survey was 
carried out to examine foliar diseases in these vegetables. 
A total of 60 plants were selected from each farm using the 
Z-shaped method with slight modifications, as outlined in 
Manandhar et al. (2016), and by referring to the Asian 
Vegetable Research and Development Centre (AVRDC) 
pepper on disease compendium by Black et al. (1991). In 
the field, two horizontal and one diagonal path were 
created in a Z-shaped pattern, and along each path, 20 
plants were visually assessed for disease symptoms. For 
each  farm,   disease   incidence   was   calculated  as  the  
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percentage of infected plants out of the total number of 
plants assessed, following the formula: 
 
 

Disease Incidence (%) = × 100 
 
 
Disease severity, defined as the extent of plant tissue or 
organ affected by the disease, was assessed using a 1–5 
rating scale and percentage grading, (Campbell and 
Benson, 1994). Disease severity was expressed as a 
percentage of the infected parts in relation to the total plant 
area (Rao et al., 2016). Additionally, disease prevalence, 
was determined following the approach described by 
Cooke (2006).  
 
Data analysis 
 
The household data were analyzed using descriptive 
statistics comprising means, frequency distributions and 
percentages, using Statistical Product and Service 
Solutions (SPSS) programme, version 18. Data on 
disease incidences and severity indices were transformed 
using the Arcsine transformation, in order to ensure 
homogeneity of the variance and normal distribution of the 
data. The transformed data was subjected to analysis of 
variance (ANOVA) and means separated by the least 
significant difference method at 5% level of probability 
using GenStat Discovery 17th edition. 
 
RESULTS 
 
Demographic characteristics of vegetable farmers and 
their common activities (Part 1)  
 
According to the results shown in (Table 1), 35.0% of 
farmers sourced their vegetable seeds from agrochemical 
stores, whereas the majority of farmers (45.0%) got their 
seeds from previously stored seeds. Just 1.7% purchased 
seeds from market vendors, while a smaller percentage 
(18.3%) obtained seeds from fellow farmers.  
 
 
Table 1: Demographic characteristics of farmers and common activities. 
 

Characteristics Frequency Percent 
(%) Where seeds are 

purchased 

Agrochemical shop 63 35.0 
Colleague farmers 33 18.3 
Previous stored seeds 81 45.0 
Market sellers 3 1.7 

Where vegetable seeds are stored   

Rubber airtight container 149 88.3 
Paper airtight envelope 25 11.7 

Issues with seedlings dying off after 
transplanting 

  

Yes 171 95.0 
No 9 5.0 

Description of infected symptoms   

Damping off 6 3.33 
Dry Leaves 9 5 
Leaf blight 21 11.67 
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Table 1: Demographic characteristics of farmers and common activities. 

Rotting of the stem 15 8.33 

Rotting toward the stem 6 3.33 
Wilting of Leaf 18 10 
Worm infestations 3 1.67 
Yellowish leaves 21 11.67 
Yellowish leaves and wilt 81 45 

Source: Field survey (2023) 

 
 
In terms of seed storage techniques, paper airtight 
envelopes were used by 11.7% of respondents, while 
rubber airtight containers were used by the majority 
(88.3%). Just 5.0% of farmers did not experience problems 
with seedlings dying off after transplanting, compared to a 
high percentage of farmers (95.0%) who did. According to 
the description of symptoms for infected seedlings, wilting 
and yellowish leaves were seen by 45% of farmers. 
Following this, 11.67% of respondents reported seeing 
yellowish leaves, and the same proportion reported seeing 
leaf blight. Worm infestations (1.67%), damping off 
(3.33%), rotting toward the stem (3.33%), dry leaves (5%), 
wilting of leaves (10%), and rotting of the stem (8.33%) 
were additional symptoms.  
 
Farmers’ Sites and Types of Vegetables Cultivated 
 
According to (Table 2) Golinga had the most farmers (48), 
followed by the Tono Irrigation Dam field, which had 45 
farmers. There were 24 farmers in each of the Sakasaka 
Old and New Dam fields. There were 21 farmers in the Vea 
Irrigation field, compared to the fewest (18) in the Bonia 
and Wuru community. With 84 samples, tomatoes were 
the most widely grown crop in terms of vegetable types. 
Pepper (42 samples), cabbage (30 samples), and lettuce 
(24 samples) came next.  
 

Table 2: Farmers' sites and types of vegetables cultivated. 
 

Location of Sites Number of farmers 

Golinga 48 
Sakasaka Old Dam field 24 
Sakasaka New Dam field 24 
Tono Irrigation Dam field 45 
Bonia and Wuru community 18 
Vea Irrigation field 21 

Total 180 

Types of Vegetables Number of Samples 

Tomato 84 
Pepper 42 
Lettuce 24 
Cabbage 30 

Total 180 

 
 
Agronomic practices of the respondent vegetable 
farmers 
 
Table 3 shows that 98.3% of farmers used visual 
symptoms to identify fungal diseases, whereas only 1.7% 
turned to plant pathology specialists.  Regarding nutrient-
related problems, 38.3% of farmers reported having either 
nutrient excesses or deficiencies, while 61.7% did not.   
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Table 3: Agronomic practices of the respondent vegetable farmers. 
 

How do you identify fungal diseases Frequency Percent (%) 

Visual symptoms 177 98.3 
Plant pathology experts 3 1.7 

Ever faced issues with nutrients deficiencies or excesses 

Yes 69 38.3 
No 111 61.7 

Identification of plant diseases in your field 

Yes 117 65.0 
No 63 35.0 

Where do you obtain your seeds 

Seed Companies 45 25.0 
On-Farm Seed Saving 123 68.3 
Government Agencies 12 6.7 

Strategies used to control crop diseases 

Fungicide Application 132 73.3 
Monitoring and Early Detection 36 20.0 
Seed Treatment 6 3.3 
Resistant Varieties 6 3.3 

How often do you water your crop 

Establishment Phase 39 21.7 
Vegetative Growth Stage 129 71.7 
Flowering and Fruit Development Stage 12 6.7 

Sources of your irrigation 

Surface Water 15 8.3 
Groundwater 3 1.7 
Rainwater Harvesting 42 28.3 
Municipal or Agricultural Water Supply 108 60.0 
On-Farm Water Storage 3 1.7 

  Source: Field survey (2023) 

 
In terms of identifying plant diseases, 65.0% of farmers 
said they had found diseases in their fields, while only 
35.0% said they had not. The majority of farmers (68.3%) 
employed on-farm seed saving techniques. Others bought 
seeds from government organizations (6.7%) and seed 
companies (25.0%). The most popular method of 
controlling crop diseases was the application of fungicides 
(73.3%), which was followed by early detection and 
monitoring (20.0%). 3.3% of farmers reported using 
resistant varieties and treating their seeds. In terms of how 
frequently they watered their crops, the majority of farmers 
(71.7%) did so during the vegetative growth stage and 
21.7% during the establishment phase. Irrigation during 
flowering and fruit development was only 6.7% focused.  
The majority of farmers (60.0%) relied on agricultural or 
municipal water supplies for irrigation. 28.3% of 
respondents reported using rainwater, compared to 
smaller percentages who used groundwater (1.7%), 
surface water (8.3%), and on-farm water storage (1.7%). 

 
Incidence of viral and fungal diseases of vegetables in 
some major growing in Northern and Upper East 
Region Ghana (Part 2) 
 
Four major diseases affecting vegetable crops were found 
to be present and severe in the field survey conducted 
across six important irrigation sites: Old Dam Sakasaka, 
New Dam Sakasaka, Golinga Irrigation Dam, Tono 
Irrigation Dam, Vea Irrigation Dam, and Bonia and Wuru 
communities. These diseases are leaf anthracnose, 
Cercospora leaf spot, fruit rot, and viral disease. 
Commonly grown vegetables such as lettuce, tomato, 
pepper, and cabbage were found to have these diseases. 
Both the incidence (%) and severity index (%) of each 
disease are displayed in the data (Tables 4 and 5; Figures 

 
  
1 to 4) for the surveyed locations. 
 
Incidence of leaf anthracnose 
 
The incidence of leaf anthracnose differed considerably 
between sites (P = 0.001). The highest incidences were 
found at the Bonia and Wuru sites (39.58%), Tono 
(38.75%), New Dam Sakasaka (34.50%), and Vea 
(33.00%). Old Dam Sakasaka reported the lowest 
incidence (12.14%), while Golinga Irrigation Dam had a 
moderate incidence (23.21%). Compared to Old Dam 
Sakasaka, the incidence at the Bonia and Wuru sites was 
more than three times higher. The significant difference in 
disease incidence between Old Dam Sakasaka and the 
Navrongo-Bolgatanga sites (Tono, Vea, and Bonia/Wuru) 
demonstrates the high disease pressure in these distinct 
northern regions (Table 4). 
 
Incidence of cercospora leaf spot 
 
There were also notable variations in the incidence of 
Cercospora leaf spot (P = 0.044). Bonia and Wuru sites 
had the highest incidence (40.00%), followed by Tono 
(38.75%) and New Dam Sakasaka (33.21%). At Vea 
(27.50%), Golinga (19.29%), and Old Dam Sakasaka 
(17.86%), lower incidences were noted. The average 
percentage difference in incidence between the Bonia and 
Wuru sites was roughly 55.35% when compared to Old 
Dam Sakasaka. Cercospora leaf spot incidence clearly 
increases from western sites toward the central and 
eastern zones, according to the results (Figure 1). 
 
Incidence of fruit rot 
 
The incidence of fruit rot varied considerably by location (P 
= 0.049). The highest incidence (42.65%) was recorded at 
Tono Irrigation Dam, closely followed by Bonia and Wuru 
sites (40.94%) and New Dam Sakasaka (39.00%). Old 
Dam Sakasaka had the lowest percentage (2.23%), 
followed by Vea (30.33%) and Golinga (10.00%). 
Particularly in tomato and pepper fields, the incidence 
difference between Tono and Old Dam Sakasaka was 
significant (more than 40%), suggesting localized disease 
severity (Figures 3F–G). 
 
Incidence of viral disease 
 
In contrast to fungal diseases, there was no significant 
difference in the incidence of viral diseases between the 
study sites (P = 0.545). On the other hand, the highest 
incidence was recorded in New Dam Sakasaka (35.00%), 
followed by Golinga (30.00%), while the lowest incidence 
was recorded in Old Dam Sakasaka (3.00%). Tono, Vea, 
Bonia, and Wuru each reported 10.00%. This trend 
suggests a higher burden of viral infections in regions 
where monoculture and inadequate vector control may be 
common, even though it is not statistically significant 
(Figures 3E, 4H–I). 
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Table 4: Mean incidence of viral and fungal diseases of vegetables in some major growing in Northern and Upper East Region Ghana. 
 

 
Location 

Mean disease incidence (%) ± standard error (s. e.) 

Leaf anthracnose Cercospora leaf spot Fruit rot Viral disease 

Old Dam Sakasaka 12.14±1.87a 17.86±2.61a 2.23±1.1a 3.00+2.00 
New Dam Sakasaka 34.50±5.35b 33.21±4.68ab 39.00±5.10ab 35.00±5.36 
Golinga Irrigation Dam 23.21±1.71c 19.29±1.56c 10..00±1.26c 30.00±1.81 

Tono Irrigation Dam 38.75±1.25d 38.75±4.79d 42.65±2.02d 10.00±0.50 
Vea Irrigation Dam 33.00±2.13b 27.50±2.50bc 30.33±2.04bc 10±0.86 
Bonia and Wuru sites 39.58±3.34d 40.00±3.11d 40.94±3.10d 10.00±1.26 

P- value 0.001 0.044 0.049 0.545 

Means in the same column having the same letters are not significantly different from each other.  
 

 
 

Table 5: Mean severity index (%) in viral and fungal diseases of vegetables in some major growing in Northern Ghana. 
 

 
Location 

Mean disease severity index (%) ± standard error (s. e.) 

Leaf anthracnose Cercospora leaf spot Fruit rot Viral disease 

Old dam Sakasaka 6.02±0.56a 7.04±0.71 1.42±0.13a 5.17+1.93a 
New dam Sakasaka 7.17±0.55b 6.36±0.53 4.82±0.78b 2.35±0.34b 
Golinga irrigation dam 9.50±0.56c 8.37±0.42 2.35±0.15c 10.63±0.61c 

Tono Irrigation dam 9.41±0.32c 8.24±0.65 8.16±0.35c 10.63±0.91c 
Vea Irrigation dam 8.03±0.2c 9.13±0.38 8.34±0.37c 9.16±0.39c 
Bonia and Wuru community 9.20±0.60c 8.25±0.41 8.80±0.44c 7.78±0.34c 

P- value 0.035 0.112 0.042 0.049 

Means in the same column having the same letters are not significantly different from each other Old dam Sakasaka, New dam Sakasaka, Golinga, 
Tono irrigation dam, Vea irrigation dam and Bonia and Wuru sites. 

 
 

 
Figure 1: Cercospora Leaf Spot on lettuce (A and B) 

 
 
Severity of leaf anthracnose 
 
Specific differences in leaf anthracnose severity were 
significant (P = 0.035) (Table 5). The highest severity index 
(9.50%) was recorded by Golinga Irrigation Dam, which 
was closely followed by Tono (9.41%) and Bonia and Wuru 
(9.20%). While Old Dam Sakasaka had the lowest severity 
index (6.02%), Vea (8.03%) and New Dam Sakasaka 
(7.17%) had moderate values. This reflects more 
extensive foliar damage in central and northern irrigation 
areas and is consistent with the trend in incidence data.  
 
Severity of cercospora leaf spot 
 
Although there were notable variations in the incidence of 
Cercospora leaf spot, there were no significant differences 
in the severity indices between sites (P = 0.112). Vea, 
however, reported the highest severity index (9.13%), 
followed by Tono (8.24%), Bonia and Wuru (8.25%), and 
Golinga (8.37%). The indices of Old Dam Sakasaka 
(7.04%) and New Dam Sakasaka (6.36%) were marginally 
lower. Long-term disease pressure and environmental 

factors that support pathogen growth are suggested by the 
Navrongo-Sandema stretch's persistently high severity 
(Figure 1).  
 
Severity of fruit rot 
 
There were significant variations in fruit rot severity 
between the locations (P = 0.042). Vea (8.34%) and Bonia 
and Wuru (8.80%) had the highest severity, followed by 
Tono (8.16%) and New Dam Sakasaka (4.82%). The two 
locations with the lowest severity values were Golinga 
(2.35%) and Old Dam Sakasaka (1.42%). Calculations of 
the percent difference show that Tono's severity is 94.77% 
higher than Old Dam Sakasaka's and 76.55% higher than 
Golinga's. This illustrates the noticeable deterioration of 
fruit tissue in pepper and tomato grown in high-pressure 
fields (Figures 3F–G). 
 
Severity of viral disease 
 
The differences in viral disease severity index were slight 
but  statistically  significant (P = 0.049). Both   the   Golinga  
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Figure 2: Leaf Anthracnose on pepper (C) and tomato (D) 

 
 
 
 

 
Figure 3: Fruit rot on and tomato (F and G) and viral disease on pepper (E) fruits 

 
 

 
Figure 4: Viral disease on tomato plants (H and I) 

 
and Tono irrigation farms had the highest severity index 
(10.63%), followed by Vea (9.16%), Old Dam Sakasaka 
(5.17%), Bonia and Wuru (7.78%), and New Dam 
Sakasaka (2.35%). The severity was the lowest here, in 
contrast to the incidence data where New Dam Sakasaka 
was the leader. This suggests the presence of infections 
with comparatively milder symptoms or early-stage 
detection (Figures 3E, 4H–I). 
 
DISCUSSION 
 
Farmers’ agronomic practices and disease 
management 
 
Seed acquisition and storage practices 
 
The methods used for seed acquisition and storage have 
a significant impact on how plant pathogens, especially 
fungal diseases, emerge and spread. A widespread 
reliance on informal seed systems, which are cost-
effective but raise phytosanitary concerns, is indicated by 
the preponderance of seed sourcing from previously 
stored seeds (Table 1). Reusing seeds from one's own 
farm can unintentionally spread seedborne pathogens, 
particularly when storage conditions aren't ideal. Even 

though the majority of respondents said they kept their 
seeds in airtight rubber containers, which are a good way 
to keep moisture out, this technique by itself does not 
ensure that the seeds are free of pathogens if 
contamination happened before storage. This result is 
consistent with the findings of Sanzani et al. (2016), who 
identified that pathogen inoculum can survive even under 
ideal storage conditions if seeds were taken from disease 
plants. The cumulative risk of using farm-saved seeds over 
several growing seasons was brought to light by Ribelles 
et al. (2014), especially in environments with limited 
resources where seed sanitation practices are rarely 
followed. Conversely, even though fewer farmers use 
seeds from agrochemical stores or seed companies (Table 
1), these seeds are usually put through quality control 
procedures that lower the risk of disease at planting 
(Jenkins and Grzywacz, 2000; Jones, 2021). 
 
Seedling mortality and disease symptoms 
 
Following transplanting, the majority of farmers reported 
seedling mortality along with symptoms like stem rots, 
wilting, and yellowing, which are indicators of early-stage 
fungal infections. Table 1 shows that soilborne fungal 
pathogens such as Fusarium spp., Rhizoctonia solani, and  
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Pythium spp. are highly prevalent and frequently cause 
damping-off and root/stem rot in vegetable seedlings 
(Agrios, 2005; Gamliel et al., 2000). Visual symptoms like 
leaf yellowing and wilting are common and may indicate 
vascular wilt infections or early foliar pathogen 
manifestations, which can significantly hinder seedling 
establishment if left untreated. 
 
Identification and control strategies 
 
The vast majority of farmers use visual observation to 
identify diseases in their fields (Table 3). Although this 
approach is practical and economical, it is inevitably prone 
to errors, particularly when latent infections or disease 
symptom expression overlap. According to Strange and 
Scott (2005), visual diagnosis can result in incorrect 
diagnoses and ineffective control measures if it is not 
accompanied by laboratory confirmation or expert 
consultation. Additionally, despite the fact that 65% of 
respondents admitted that plant diseases existed on their 
farms, only 1.7% sought expert diagnosis, indicating a 
structural lack of support for agricultural extension and 
farmer education. The high reliance on fungicides (73.3%) 
as a control measure may be partially explained by this 
reliance on experiential knowledge (Table 3). Although 
fungicides are useful in containing disease outbreaks, their 
indiscriminate use can result in resistance development 
and environmental issues (Brent and Hollomon, 2007). 
Despite their demonstrated effectiveness, integrated 
disease management (IDM) strategies appear to be 
underutilized, as evidenced by the comparatively low 
adoption of alternative measures such as seed treatment 
(3.3%) and resistant varieties (3.3%). (McDonald and 
Linde, 2002). 
 
Irrigation practices and implications for pathogen 
spread 
 
The vegetative stage, which is important for plant 
development and extremely vulnerable to disease 
outbreaks if improperly managed, was when the majority 
of farmers (71.7%) irrigated. Regular irrigation can 
increase the spread of fungal diseases, particularly when 
it is done with contaminated water sources like surface 
water or poorly maintained irrigation systems (Paterson et 
al., 2015). Significant percentages relied on surface water 
and rainwater harvesting (Table 3), which may not have 
regular quality monitoring and thus present a risk of 
pathogen introduction, even though municipal and 
agricultural water supplies accounted for 60% of the total 
sources (Moorman et al., 2002). Disease development is 
impacted by the microclimatic conditions surrounding plant 
canopies, which are further influenced by the spatial and 
temporal dynamics of irrigation. For example, high 
humidity and prolonged leaf wetness during the vegetative 
stage promote foliar pathogen growth by facilitating spore 
germination and penetration (Scherm and van Bruggen, 
1995). 

Direct Res. J. Agric. Food Sci.     48 
 
Incidence and severity of fungal and viral diseases 
 
Patterns of disease incidence across locations 
 
Different geographic patterns in disease incidence and 
severity across the six irrigation sites are revealed by the 
field survey data (Tables 4 and 5; Figures 1-4). 
Interestingly, for the majority of fungal diseases, especially 
leaf anthracnose and Cercospora leaf spot, Bonia and 
Wuru consistently showed the highest disease burden. 
This suggests that the environmental or management 
conditions in these areas may be favorable to the 
persistence and spread of the pathogen. This suggests 
that the environmental or management conditions in these 
areas may be favorable to the persistence and spread of 
the pathogen. These results are in line with regional 
studies that link smallholder systems' poor crop rotation, 
intensive monoculture, and insufficient sanitation practices 
to increased fungal disease pressure (Bandyopadhyay et 
al., 2002; Abang et al., 2004). The present farming of 
susceptible varieties under irrigation, which creates a 
"green bridge" for inoculum carryover between seasons, 
may be the cause of the high incidence of anthracnose at 
Tono and Bonia/Wuru (Ghosh et al., 2009). Likewise, the 
high prevalence of Cercospora in these areas is consistent 
with research showing that dense canopy cover and high 
humidity promote the spread of this foliar disease (Crous 
and Braun, 2003). The relatively lower disease incidences 
at Old Dam Sakasaka suggest either better disease 
management, less favorable environmental conditions for 
pathogen development, or varietal resistance. However, 
this does not necessarily imply lower disease risk, as 
asymptomatic infections or underreporting could skew 
apparent incidence. 
 
Severity indices and disease impact 
 
The severity of a disease reflects the actual physiological 
impact on plants, whereas its incidence shows how 
common it is. In this context, the severity indices showed 
significant deviations but also frequently reflected the 
incidence trends. For instance, Golinga had the highest 
severity index (Table 5), suggesting that the disease 
seriously damaged leaf tissues once it was established, 
despite reporting a moderate incidence of anthracnose. 
Varietal susceptibility, infection timing, and microclimate 
variations can all contribute to these disparities. The high 
severity at Golinga might be the result of farmers' delayed 
action or the presence of more aggressive pathogen 
strains. This confirms previous findings by Than et al. 
(2008) and Freeman et al. (1998) that emphasize the role 
of cultivar-pathogen-environment interactions in 
determining the severity of anthracnose. Similarly, the 
notable severity of fruit rot at Bonia/Wuru and Tono despite 
comparable incidence levels suggests greater pathogen 
virulence or higher host vulnerability during the fruiting 
stage. Fruit rot pathogens, such as Phytophthora capsici 
and   Colletotrichum spp., often  thrive   under  warm,  wet  



 
 

Official Publication of Direct Research Journal of Agriculture and Food Science: Vol. 13; 2025; ISSN: 2354-4147 

Aduguba et al     49 
 
conditions and can devastate fruit- bearing crops like 
tomato and pepper, particularly in poorly drained soils 
(Hausbeck and Lamour, 2004). On the other hand, there 
was less consistency between the severity and incidence 
of viral diseases. The highest incidence and lowest 
severity were found in New Dam Sakasaka, indicating that 
the infections may be recent or the result of mild viral 
strains. Golinga and Tono, on the other hand, noted high 
severity despite lower incidence, which may be a sign of 
delayed detection or chronic infections (Thresh, 2003). 
This emphasizes how difficult it is to control viral diseases, 
which frequently go undetected and asymptomatic until 
they cause serious crop damage. 
 
Ecological and management implications 
 
The significance of site-specific disease surveillance and 
customized management approaches is highlighted by the 
observed spatial variation in disease incidence and 
severity. To minimize the duration of leaf wetness, areas 
with consistently high levels of anthracnose or fruit rot 
severity (such as Golinga and Bonia/Wuru) should 
prioritize the use of resistant cultivars, enforce field 
sanitation, and optimize irrigation scheduling. Additionally, 
combining chemical control with cultural practices like 
mulching, crop rotation, and intercropping can enhance 
disease management results, particularly for smallholder 
farmers with limited funding. Diversified cropping systems 
disrupt pathogen life cycles and increase soil microbial 
diversity, which together reduce soilborne and foliar 
diseases, according to studies by Cook et al. (2006) and 
Larkin (2015). As indicated in Table 3, the underutilization 
of resistant varieties may be the result of farmers' 
preference for high-yielding but susceptible varieties, lack 
of availability, or low awareness. Participatory varietal 
selection and strong extension services are necessary to 
close this gap and guarantee that resistance traits meet 
farmers' agronomic and commercial needs (Ceccarelli and 
Grando, 2007). 
 
Toward integrated disease management in irrigated 
vegetable systems 
 
There is an urgent need to switch from reactive fungicide-
heavy strategies to proactive integrated disease 
management (IDM) approaches due to the high disease 
burden in all surveyed regions. Host resistance, biological 
control, environmental manipulation, and chemical 
interventions are all used in concert in IDM, and monitoring 
and forecasting systems are used to guide decision-
making (Hollomon, 2015).  Additionally, providing farmers 
with disease identification training and diagnostic tools can 
enhance early detection and focused responses. The 
present dependence on visual identification (98.3%) 
emphasizes the method's accessibility as well as its 
drawbacks (Table 3). Digital tools, like community plant 
clinics or mobile-based diagnostic apps, have 
demonstrated promise in improving farmers' ability to  

 
 
recognize and address plant health issues in real time 
(Miller et al., 2009; Bentley et al., 2018). Water 
management is in need of new focus. Irrigation guarantees 
the production of vegetables throughout the year, but it 
also alters the agroecosystem in ways that may encourage 
the growth of pathogens. Disease risks, especially those 
caused by excessive moisture or contaminated sources, 
can be significantly reduced by investments in drip 
irrigation, appropriate field drainage, and water quality 
monitoring (Huang et al., 2021). 
 
Conclusion 
 
High prevalences of leaf anthracnose, Cercospora leaf 
spot, fruit rot, and viral diseases, contributed to by informal 
seed systems, reliance on visual diagnosis, and method of 
irrigation that encourage the spread of pathogens, limit 
vegetable production in Northern and Upper East Ghana. 
The severity and pressure of the disease varied according 
to location, with Golinga, Tono, and Bonia-Wuru standing 
out as crucial hotspots. Fungicides dominate current 
management, but there is still little adoption of integrated 
disease-management packages, resistant varieties, seed 
sanitation, and water-quality protections. Ghana's 
smallholder livelihoods and sustainable yield protection 
will depend on bolstering extension, implementing 
accessible diagnostics, and encouraging diversified 
cropping and irrigation practices. 
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