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Abstract: Cowpea is a major grain legume cultivated in the drier regions of Sri Lanka. Its
plant stand and yield are adversely affected by root infections resulting from soil-borne
pathogenic fungi. Cowpea production is severely constrained by Fusarium root rot caused
by Fusarium solani. This study hypothesized that integrating resistant cowpea cultivars with
fungicides could improve disease management under field conditions in Batticaloa.
Experiments were conducted to evaluate the integrated use of four cowpea cultivars
(Bombay, Dhawala, Waruni, and Wijaya) and three fungicides (captan, homai, and topsin)
for managing Fusarium root rot. The study was arranged in a factorial randomized complete
block design with 16 treatments and three replications. Before the field experiment, an in
vitro study was conducted to culture F. solani on potato dextrose agar. After culturing, the
pathogen was inoculated by soil drenching, followed by fungicide application to evaluate
cultivar—fungicide interactions. Disease incidence, disease severity, total grain weight, 100-
seed weight, and total dry pod weight were recorded. The Bombay X topsin combination
significantly reduced disease severity. Among the cultivars, Wijaya recorded the lowest
disease incidence and severity and the highest grain yield. Topsin and homai effectively
reduced disease incidence and severity while improving grain yield. Overall, Wijaya
combined with topsin or homai was identified as the most effective strategy for managing
Fusarium root rot in cowpea under Batticaloa conditions. These findings provide a practical
integrated disease management strategy to reduce yield losses and promote sustainable
cowpea production in Sri Lanka.
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1. Introduction

In rice-based cropping systems, grain legumes such as cowpea, mung bean, black gram, and groundnut
are increasingly used as they do biological nitrogen fixation (BNF) and provide high-value food grains.
Sri Lanka depends heavily on vegetables and legumes for nutrition, with about 75% of dietary protein
sourced from plant-based foods (Jayathilake et al., 2018). Despite their importance, domestic production
of pulses remains insufficient, requiring costly imports such as lentils and chickpeas. Cowpea, mung
bean, black gram, and groundnut are the main pulses grown in approximately 80,000 acres; however,
yields remain low (700-800 kg/ha) due to drought stress, inadequate N-P-K inputs, pest and disease
damage, and lack of improved locally adapted varieties. Improving legume production is therefore vital
to enhance national food security. Cowpea is cultivated on around 25,000 acres in dry zone of Sri Lanka
(Senaratne et al., 1998; Hewavitharana et al., 2010). Cowpea improves soil fertility mainly through
biological nitrogen fixation (BNF), while its deep root system also enhances the uptake and recycling

of phosphorus (P) and potassium (K), contributing to improved soil nutrient availability (Stagnari et al.,
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2017; Goyal et al., 2021). It can fix 80-90 kg N/ha in association with effective rhizobia, improving soil
fertility and increasing yields of subsequent cereal crops. This process occurs through the formation of
root nodules, where Rhizobium bacteria establish a symbiotic association with the plant roots and
convert atmospheric nitrogen through BNF. The root infections by Fusarium solani can damage the root
system, reduce effective nodulation and nitrogen fixation, thereby affecting plant growth and yield.
However, nitrogen benefits depend on the balance between BNF and grain nitrogen removal; soil
nitrogen can be depleted if more N is taken away in harvested seeds (Eaglesham et al., 1982). Therefore,
maximizing nitrogen fixation is necessary to support sustainable farming. F. solani and Rhizoctonia
solani are the major soil-borne pathogens causing cowpea root rot, resulting in poor stand establishment
and significant yield loss (Dubey et al., 2012). Fusarium root rot spreads through wind, irrigation water,
machinery, and contaminated seed (Shrestha et al., 2016). Symptoms of fungal invasions appear with
reddish-brown lesions on roots, leading to stunting, chlorosis, and reduction in lateral roots. Severe
infections may reduce cowpea yields by 50-75% (Nakedde et al., 2016). The disease is favoured by soil
compaction, poor drainage, drought stress, and high plant densities. Although fungicides are widely used
to manage soil-borne diseases, their continuous use raises environmental and health concerns (Abd Allah
et al., 2011). Thus, integrating resistant cultivars with effective chemical management is necessary for
sustainable disease control. In the Batticaloa district, Fusarium root rot causes major productivity losses
in cowpea. Therefore, identifying fungicide-cultivar combinations that reduce disease severity while

supporting farmer-preferred varieties is essential for improved production.

Previous studies have evaluated resistant cowpea cultivars or fungicides separately for the management
of Fusarium root rot (Namasaka et al., 2017; Ramusi et al., 2017). However, limited information is
available on the combined performance of different cowpea cultivars and fungicides under field
conditions in Sri Lanka, particularly in the Batticaloa district. Understanding cultivar-fungicide
interactions is important for developing effective and economically feasible disease management
strategies. It was hypothesized that integrating resistant cowpea cultivars with effective fungicides
would significantly reduce Fusarium root rot incidence and severity while improving cowpea yield
compared with susceptible cultivars or untreated plants. The objectives of this study are to evaluate the
efficacy of selected fungicides in minimizing the impact of Fusarium root rot on different cowpea
cultivars grown in Batticaloa, to determine the relative susceptibility of these cultivars to the disease,
and to assess the interaction between fungicide treatments and cultivar performance in terms of reducing
disease incidence and severity. The findings of this study will contribute to the development of
integrated disease management practices that enhance sustainable cowpea production, reduce

dependence on repeated fungicide applications, and improve food security in Sri Lanka.
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2. Materials and Methods

The present study was conducted to evaluate the effectiveness of selected fungicides in controlling
Fusarium root rot disease in cowpea cultivars grown under Batticaloa district conditions. The study
consisted of in vitro experiments for pathogen isolation, purification and inoculum preparation, followed

by in vivo experiments to evaluate fungicide—cultivar interactions under field conditions.

2.1 Experimental site

Laboratory activities including fungal isolation, purification, and pathogenicity confirmation, were
carried out in the Laboratory of the Department of Agricultural Biology. The field study was carried out
at the Field of the Department of Agricultural Biology, Faculty of Agriculture, Eastern University Sri
Lanka at Palacholai in the Eastern Province of Sri Lanka, from September to November of 2022. The
experiment site belongs to the Agro-Ecological Zone of the Low Country Dry Zone and is located at
latitude 7° 73' N and longitude 81° 67' E (DL2). It is 8.52 m above sea level. The annual mean
temperature in the location is 29.6 °C and ranges from 26 °C to 31.6 °C. The annual mean rainfall is 214

mm. The humidity in this area is 77%. The soil type is sandy regosol in this location.

2.2 Pathogen isolation and identification

Cowpea plants exhibiting typical Fusarium root rot symptoms (yellowing, stunted growth, and reddish-
brown lesions on roots) were collected from infested fields in the Eastern University Research Farm.
Root samples were washed under tap water to remove soil, surface-sterilized with 1% sodium
hypochlorite for 1 minute, rinsed thrice with sterile distilled water, and blotted dry. Small pieces (5-7
mm) from the lesion margins were placed on Potato Dextrose Agar (PDA) plates amended with
streptomycin (50 mg/L) to suppress bacterial contamination. Cultures were incubated at 28+2 °C for 5-
7 days. Pure cultures were obtained through hyphal tip subculturing and identified by their cottony white
to pinkish mycelium (Figure 1), curved 3-5 septate macroconidia, and chlamydospore formation.
Microscopic examination was performed using lactophenol cotton blue staining. The pathogen was

confirmed as F. solani.

Figure 1. Pure culture of two-day-old (left) and five-day-old (right) F. solani
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2.3 Preparation of conidial suspension

Seven-day-old fungal colonies were flooded with 10 mL sterile distilled water and gently scraped using
a sterile spatula to release spores. The suspension was filtered through sterile muslin cloth and adjusted

to 10° conidia/mL using a hemocytometer. This suspension served as the inoculum for field inoculation.

2.4 Collection of seeds

The four cultivars of cowpea, Bombay, Dhawala, Waruni, and Wijaya, were used for this study, and
seeds were collected from the Seed Unit of the Research Farm, Eastern University, Sri Lanka.

2.5 Seed germination test

The four selected cowpea cultivars were subjected to a seed germination test by placing 20 seeds
randomly on moist tissue paper in Petri dishes, which were then covered. Seeds were incubated at 28+2
°C for 7 days. Thereafter, the seed germination percentage was calculated.

2.6 Field experiment layout

Experimental soil was sandy loam with good drainage, pH 6.4-6.8, and moderate organic matter. The
field experiment was conducted using a factorial Randomized Complete Block Design (RCBD) with 16
treatment combinations (four cultivars (C) x four fungicide (F) levels, including an untreated control),
replicated three times, for a total of 48 plots (Figure 2). Each plot measured 1.5 m x 2.0 m, with plants
spaced at 40 cm x 25 cm, accommodating 16 plants per plot. A border spacing of 0.5 m was maintained
between plots to minimize treatment interference. Prior to sowing, seedbeds were thoroughly ploughed
and levelled. Two seeds were sown per hill and later thinned to one healthy plant per hill after

emergence.

2.7 Inoculation of fungal root rot pathogen to the plants

Three-week-old seedlings cultivated in a research field were inoculated by root drench with 5 mL of
conidial suspension (10° conidia/mL) to assess pathogenicity. Following inoculation, the seedlings were

grown in a field at ambient temperature 28+2 °C.

2.8 Preparation of fungicide solution and application

Based on the application rate and application interval prescribed by the manufacturer, 36 g of homai
(Thiophanate-methyl + thiram) fungicide was dissolved in 36 L of water. Every cultivar of cowpea in
three blocks was root drenched with the solution thrice at 10-day intervals. The first application was

done seven days after the soil inoculation.
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According to the recommended application rate and application frequency prescribed by the
manufacturer, 22 g of topsin (Thiophanate-methyl 70% WP) fungicide was dissolved in 36 L of water,
and the solution was then applied by root drench to each cultivar of cowpea in three blocks thrice at 10-
day intervals. The first application was done seven days after the soil inoculation.

The preparation and application of captan (N-trichloromethylthio- 4 —cyclohexane- 1,2- dicarboximide)
solution followed a similar process. An amount of 44 g of fungicide was dissolved in 36 L of water to
formulate the solution. The four cowpea cultivars were planted in three blocks, and the root drenching
method was used to apply the solution to the plants thrice at 10-day intervals. The initial application was

done seven days after soil inoculation.

2.9 Treatment structure

The field experiment consisted of a two-factor factorial arrangement using four cowpea cultivars and
four fungicide treatments (Figure 2). The cultivars included Bombay (C:), Dhawala (C-), Waruni (Cs),
and Wijaya (C4), while the fungicide treatments comprised no fungicide application as the control (Fo),
Homai (F:), Topsin (F2), and Captan (Fs). Each cultivar was combined with each fungicide treatment,
resulting in a total of 16 treatment combinations, namely: CiFo (Bombay without fungicide), C2Fo
(Dhawala without fungicide), CsFo (Waruni without fungicide), CsFo (Wijaya without fungicide), CiF:
(Bombay with Homai), C-F: (Dhawala with Homai), CsF: (Waruni with Homai), C.F: (Wijaya with
Homai), C,F2 (Bombay with Topsin), C-F. (Dhawala with Topsin), CsF> (Waruni with Topsin), CsF
(Wijaya with Topsin), C:Fs (Bombay with Captan), C.Fs (Dhawala with Captan), CsFs (Waruni with
Captan), and C.Fs (Wijaya with Captan).
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Figure 2. Treatment structure
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2.10 Data collection

The disease incidence in each experimental unit was recorded seven days after the first and second
fungicide applications based on the number of plants in each plot exhibiting yellowing of the lower
leaves. Seven days after the third fungicide application, the plants were uprooted, and disease incidence
was estimated based on the number of plants in each plot showing visible sunken reddish-brown
lesions on the roots. According to these symptoms, the incidence of Fusarium root rot was calculated
using the following formula.

Number of infected plants in the experimental unit

Disease incidence= . - — x100%
Total number of plants in the experimental unit

Disease severity was assessed individually for each plant within every experimental unit using two
approaches: the proportion of yellowing lower leaves relative to the total number of leaves per plant
(seven days after the first and second fungicide applications), and the ratio of taproot length to the length
of the sunken, reddish-brown lesion in uprooted plants (seven days after the third fungicide application)
(Figure 3).

Figure 3. Measuring length of sunken reddish-brown lesion on taproot

Based on these measurements, disease severity for each experimental unit was calculated using the
severity values of infected individual plants based on the following formula.
Sum of disease severity of infected plants in the experimental unit

Disease severity= - - - x100%
Y Total number of plants in the experimental unit °

Growth and yield parameters were assessed to evaluate the performance of cowpea under different
treatments. Growth parameters included plant height (cm), number of leaves per plant, and number of
branches per plant. Yield parameters comprised total seed weight per plant, 100-seed weight, and dry

weight of pods.

38



Satheer et al., / Integration of Fungicides and Crop Cultivars for the Management ...

2.11 Statistical analysis

Data on percentage disease incidence and disease severity were subjected to arcsine square root
transformation to stabilize variance. Interaction and significance of treatment effects on the measured
variables were determined by analysis of variance (ANOVA) using MINITAB 19 statistical software.

Treatment means were compared using Tukey’s test at 5% significant level.

3. Results

3.1 Evaluation of disease incidence and severity seven days after the first application of
fungicides

Seven days after the first fungicide application, disease incidence and severity did not show significant
differences (p > 0.05) among the four cowpea cultivars, indicating a similar level of susceptibility at the
early growth stage (Table 1). Disease incidence ranged from 9.9% in Bombay to 17.2% in Wijaya, while
disease severity remained low across all cultivars (1.4-2.8%). A strong positive relationship was
observed between disease incidence and disease severity (R2 = 0.805; r = 0.897), indicating that 80% of

disease incidence could be predicted by disease severity.

Table 1. Disease incidence and severity seven days after the first fungicide application

Cultivar Disease incidence (%) Disease severity (%)
Bombay 99+11.4 1.4+19
Dhawala 13.5+£9.9 21+14
Waruni 15.6 £10.1 24+23
Wijaya 17.2+£10.3 28129

3.2 Effects of cultivars and fungicides on disease incidence and severity seven days after
the second application of fungicides

Seven days after the second fungicide application, disease incidence based on yellowing of lower leaves
showed no significant interaction (p > 0.05) between cultivars and fungicides; disease incidence showed
no significant cultivar x fungicide interaction (p > 0.05), but the main effects of cultivar and fungicide
were both significant (p < 0.05) (Table 2). Among cultivars, Waruni, Dhawala, and Wijaya disease
incidence did not differ significantly, whereas Bombay exhibited significantly lower disease incidence.
Under fungicide effects, application of homai significantly reduced disease incidence compared to the
untreated control, while application of captan and topsin showed no significantly different outcomes. In
contrast, disease severity showed a significant interaction between cultivars and fungicides (p < 0.05),

along with significant main effects (Table 2).
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Table 2. Disease incidence and severity seven days after the second fungicide application

Disease incidence (%)

Disease severity (%)

Main effects

Cultivars (C) Bombay 5.2+8.3" 0.5+ 0.6°
Dhawala 15.1+9.42 29+1.0°
Waruni 15.6 £ 8.6% 28+1.42
Wijaya 9.4 +9.4% 1.4+0.8"

* *

Fungicides (F) Homai 7.3+7.4° 1.1+0.9°
Topsin 8.9 £9.0%® 1.6 + 1.5
Captan 11.5+11.5%® 2.7+ 172
Non- fungicidal 17.7£7.9° 2.1+0.9%

* *

Interaction (CxF)

Cultivars (C) Fungicides (F)

Bombay Homai 21+36 0.1+0.1°
Topsin 0.0+£0.0 0.0+£0.0°
Captan 21+0.0 0.6 +0.5%
Non- fungicidal 16.7+£ 9.5 1.1+ 0.8

Dhawala Homai 11.0+95 1.9 + 1. 2bcde
Topsin 18.8+6.2 3.6+1.2%®
Captan 125+125 2.8 +0.6™
Non- fungicidal 18.8 +10.8 3.31+0.1®

Waruni Homai 10.4+9.5 1.8 + 0.3bcde
Topsin 104 £9.5 2.0 + 0.4Pbcde
Captan 25.0x0.0 5.1+0.22
Non — fungicidal 16.7 + 3.6 2.2 + 0.6

Wijaya Homai 6.3+6.2 0.7 +£0.4%
Topsin 6.3+£6.2 0.8 +1.0%
Captan 6.3+10.8 2.2 +0.1bcd
Non -fungicidal 18.8 +10.8 1.8 + 0,200

n.s *

Different letters indicate significant differences between means according to Tukey’s test at the 5%

significant level; n.s — not significant; * significant

The highest severity was observed in Waruni with captan, Dhawala with topsin, and Dhawala under no
fungicide application, while the lowest severity was recorded in Bombay treated with homai and topsin.
This indicates that combining resistant cultivars with effective fungicides (homai and topsin) can

significantly reduce disease severity.
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3.3 Effects of cultivars and fungicides on disease incidence and severity seven days after the

third application of fungicides

Seven days after the third fungicide application, disease incidence based on root rot lesions showed no
significant cultivar x fungicide interaction (p > 0.05), whereas the main effects of cultivar and fungicide
were significant (p < 0.05) (Table 3).

Table 3. Disease incidence and severity seven days after the third fungicide application

Disease incidence (%) Disease severity (%)

Main effects
Cultivars (C) Bombay 31.8+10.8% 46+1.3°
Dhawala 33.4+£22.8® 79+4.1°
Waruni 44.8 +£17.4° 6.8+2.7°
Wijaya 20.3 +8.0° 3.9+ 1.1°
* *
Fungicides (F) Homai 32.9 +15.6® 6.5 + 2.6%
Topsin 245 + 15.4° 3.3+£0.9°
Captan 30.7 £ 17.4%® 5.9+1.8°
Non- fungicidal 42.2 +21.12 7.5+£4.12
* *
Interaction (CxF)
Cultivars (C) Fungicides (F)
Bombay Homai 33.3+95 4.7 + 0.4
Topsin 29.2+15.7 3.4 +0.20%
Captan 27.1+13.0 4.7 + 1.4%¢
Non- fungicidal 375+6.2 5.3+ 2.1%®
Dhawala Homai 439+20.1 10.8 + 0.4%®
Topsin 146 +9.5 22 +0.9°
Captan 25.0+6.2 6.4 +0.7¢
Non- fungicidal 50.0 £ 31.3 121+1.78
Waruni Homai 29.2+19.1 5.1+ 1.4¢e
Topsin 41.7+£95 4.1 +0.5%
Captan 479+19.1 8.1+1.6
Non — fungicidal 60.4+9.5 10.1+1.7%®
Wijaya Homai 25.0+6.2 5.3 + 0.5¢e
Topsin 125+6.2 3.6 +0.3%
Captan 22.9+95 4.3 +0.5%
Non -fungicidal 208+ 7.2 2.6 £0.2¢
n.s *

Different letters indicate significant differences between means according to Tukey’s test at the 5%

significant level; n.s — not significant; * significant.

Among cultivars, Waruni recorded the highest disease incidence, whereas Wijaya showed the lowest,

although Bombay, Dhawala, and Wijaya were statistically similar. Under fungicide effects, topsin
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caused a significant reduction in disease incidence compared to the untreated control, recording the

lowest incidence, while the effects of homai and captan were statistically similar to the control.

In contrast, disease severity assessed seven days after the third fungicide application showed a
significant cultivar x fungicide interaction (p < 0.05), as well as significant main effects of cultivar
and fungicide (Table 3). The highest disease severity was observed in Dhawala under non-fungicidal
treatment, while lower severity was recorded in treatments combining effective fungicides with
relatively resistant cultivars. Wijaya under non-fungicidal treatment and Dhawala under topsin showed
comparable effects but differed significantly from Dhawala without fungicide application. Overall,
cultivars Bombay and Wijaya exhibited lower disease severity, whereas cultivars Waruni and Dhawala
showed higher severity. Among fungicides, topsin was the most effective in reducing disease severity,
showing notable differences from captan and the untreated control.

34 Yield and yield components

Total seed weight after three harvestings showed no significant cultivar x fungicide interaction (p >
0.05), whereas the main effects of cultivar and fungicide were significant (p < 0.05) (Table 4). Among
cultivars, Wijaya recorded the highest total seed weight and differed significantly from the others,
whereas Dhawala and Waruni were statistically similar but significantly higher than Bombay, which
showed the lowest yield. Results of treatments of fungicides, topsin, captan, and homai were
statistically similar, but all produced significantly higher yields (seed weight) than the control.

In contrast, 100-seed weight showed a significant cultivar x fungicide interaction (p < 0.05), as well
as significant main effects of cultivar and fungicide (Table 4). Dhawala treated with topsin and homai
recorded the highest seed weight, while Bombay under all fungicide treatments, showed consistently
lower values. Among cultivars, Dhawala had the highest 100-seed weight, followed by Wijaya and
Waruni, whereas Bombay recorded the lowest. Under fungicide effects, homai and topsin performed

similarly and produced higher seed weights, while captan resulted in comparatively lower values.

Similarly, the total dry weight of pods showed significant differences (p < 0.05) among cultivars, with
Dhawala, Waruni, and Wijaya performing significantly better than Bombay, which recorded the lowest
values (Table 4).
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Table 4. Evaluation of 100-seed weight, total seed weight and total dry weight of pods after three

harvestings

100-seed weight ~ Total seed Total dry weight
@ weight () of pods (g)
Main effects
Cultivars (C) Bombay 9.7+0.6° 130.0 + 19.2° 316.7 + 63.4°
Dhawala 20.2+1.3° 216.5+23.3° 556.6 + 50.4°
Waruni 13.8+0.7° 211.2 +38.4° 593.8 + 84.0°
Wijaya 143 +0.7° 265.1 + 29.6° 579.2 + 109.72
* * *
Fungicides (F) Homai 14.9 +3.92 213.6 £55.92 508.7 +121.8
Topsin 149 +4.6° 2195+ 23.3? 522.9+ 143.6
Captan 13.9+3.8° 214.2 + 38.42 489.6 £ 142.4
Non- fungicidal ~ 14.2 + 3.2%® 175.4 + 46.7° 525.0 + 158.8
* * n.s
Interaction (CxF)
Cultivars (C) Fungicides (F)
Bombay Homai 9.9+0.7¢ 139.1+32.6 341.7 +57.7
Topsin 9.4 +0.4¢° 125.6 + 20.6 308.3 +38.2
Captan 9.2+0.5° 135.7 +£13.8 333.3+112.7
Non- fungicidal  10.3+ 0.6° 119.6 + 2.40 283.3+38.2
Dhawala Homai 20.7 £ 0.5% 204.7+16.1 559.8 +52.0
Topsin 21.6+1.3° 232.2+15.7 575.0 + 43.3
Captan 19.4 +£0.9° 236.3+11.4 550.0 £50.0
Non- fungicidal ~ 19.0 + 0.5° 1928+ 214 541.7 £ 76.4
Waruni Homai 145 +0.1% 235.3+16.3 583.3+125.8
Topsin 13.5+ 0.5« 242.6 +16.2 625.0 + 75.0
Captan 13.0+0.7¢ 206.7+5.5 541.7+76.4
Non — fungicidal 14.0 + 0.5¢ 160.0 + 35.1 625.0 + 66.1
Wijaya Homai 14.5 + 0.4« 275.4+27.9 550.0 £43.3
Topsin 15.1£0.5° 277.7+26.5 583.3+101.0
Captan 13.8 £ 0.8 278.3+15.1 533.3+204.0
Non -fungicidal ~ 13.7 +0.4% 229.0 + 22.7 650.0 + 25.0
* n.s n.s

Different letters indicate significant differences between means according to Tukey’s test at the 5%

significant level; n.s — not significant; * significant.
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4, Discussion

Disease incidence and severity assessed seven days after the first fungicide application did not differ
significantly among the four cowpea cultivars, indicating that all cultivars exhibited a similar level of
susceptibility during the early growth stage. The absence of significant variation suggests that resistance
mechanisms were not fully expressed immediately after infection and that environmental conditions
may have contributed to a uniform disease response among cultivars. During the early stages of
infection, resistance mechanisms such as cell wall reinforcement, activation of defense-related enzymes,
and antimicrobial compound production may not be fully expressed (Andersen et al., 2018), resulting
in similar disease responses among cultivars. As host—pathogen interactions progress, genetic
differences in resistance become more evident, leading to greater variation in disease development
among cultivars. Similar observations have been reported by Snapp et al. (2003), who noted that varietal
differences in disease response often become more evident at later stages of plant growth. Furthermore,
the strong positive relationship observed between disease incidence and severity (Rz = 0.805; r = 0.897)
indicates that increased infection levels were directly associated with greater disease damage, supporting
previous findings on disease progression in legume crops (Bock et al., 2010).

After the second fungicide application, considerable variations in treatment response were observed
among the cultivars and the treatments. Bombay was found to be considerably less infected and diseased
than the other cultivars, an indication of its resistance to Fusarium root rot. Host resistance was identified
as a significant method of controlling the disease. Boukar et al. (2019) demonstrated that resistant
cultivars play a pivotal role in the management of Fusarium root rot by lowering the levels of infection
and disease severity. The present study also revealed that homai and topsin reduced disease levels more
effectively than captan and the untreated. Topsin is a systemic fungicide that inhibits fungal cell division
by disrupting microtubule formation, allowing protection of newly developing roots. Homai also
effectively suppresses soil-borne pathogens through its broad-spectrum fungicidal activity, reducing
pathogen establishment and disease progression (Abdulhassan and Abass, 2025). The interaction effect
between cultivar and treatment was also significant, an indication that the level of effectiveness of a
particular fungicide depended on the susceptibility of the cultivar to the disease. The best combination
of treatment and resistant cultivar recorded the lowest percentage of disease severity. The combined
effect of using resistant cultivars and effective fungicides in the management of Fusarium root rot was
established by Carolan et al. (2017). They demonstrated that the integration of both control measures

reduced the rate of infection and inoculum production.

The results obtained after repeated fungicide applications further demonstrated the importance of
integrated disease management. Significant differences in disease incidence and severity were observed
among cultivars and fungicides, with Bombay and Wijaya generally exhibiting lower disease severity

than Dhawala and Waruni. These differences may be associated with variations in root structure.
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Resistant cultivars often have stronger root architecture, greater lignification, and increased production
of defense-related metabolites, which restrict fungal penetration and colonization (Cardoni et al., 2022).
As plants mature, these defense mechanisms become more effective, contributing to lower disease
incidence and severity. Thangavelu and Mustapha (2010) reported that resistance to root diseases often
increases with plant age and root development. Among the fungicides, topsin was the most effective
treatment, significantly reducing disease incidence and severity compared with captan and the untreated
control. The superior performance of topsin agrees with the findings of Vatchev and Maneva (2012),
who reported its effectiveness in controlling root rot diseases and reducing plant mortality. The results
also indicate that repeated fungicide applications improve disease suppression under field conditions;
however, fungicides alone cannot fully compensate for highly susceptible cultivars, emphasizing the

importance of cultivar selection.

Yield and yield-related parameters were notably influenced by both cultivar and fungicide application.
Wijaya produced the highest total seed weight, which corresponded with its relatively lower disease
incidence and severity. This relationship suggests that reduced disease pressure contributes directly to
improved crop productivity. Similar observations were reported by Rouse (1998), who demonstrated
the negative impact of disease development on crop yield. The significant differences observed in
hundred-seed weight among cultivars and fungicide treatments indicate that both genetic factors and
disease intensity influence seed development. Dhawala treated with topsin and homai produced the
highest seed weights, indicating that effective disease management increases seed filling and improves
the allocation of assimilates to developing seeds. Similarly, Olorunwa et al. (2023) reported that plant
health and physiological resource allocation play important roles in seed development and final seed
weight. Likewise, the higher pod dry weight observed in Dhawala, Waruni, and Wijaya compared with
Bombay may be attributed to genetic characteristics and environmental factors affecting pod
development. Barros et al. (2022) reported that environmental conditions during pod formation play a
major role in determining pod growth and final yield, with temperature being one of the key climatic

factors influencing cowpea growth, development, and grain yield.

Overall, the findings demonstrate that both genetic resistance and chemical control play important roles
in the management of Fusarium root rot in cowpea. Although all cultivars exhibited similar susceptibility
during the early stages following inoculation, differences became more apparent after fungicide
application and disease progression. Among all the cultivars tested, Wijaya had a lower incidence of
disease along with good yields, suggesting higher adaptability under disease conditions. The application
of fungicides on a recurring basis further increased disease suppression. The integration of resistant
cultivars with effective fungicides, particularly topsin and homai, provides a more sustainable and
effective strategy for managing Fusarium root rot and improving cowpea productivity under field

conditions. Similar conclusions were reported by Moparthi (2016), who highlighted the superiority of

45



Food and Agriculture Journal by Knowex, Vol.3, Issue.1, 2026, pp 33-49

integrated disease management approaches over individual control measures. Higher disease severity
was associated with reduced yield, confirming the negative impact of Fusarium root rot on crop
productivity. Cultivar Wijaya produced the highest grain yield, supporting its dual advantage of

moderate resistance and better yield potential under field conditions.

5. Conclusions and Future Prospects

The study demonstrated that integrating fungicides with cowpea cultivars effectively reduced Fusarium
root rot under field conditions in Batticaloa. Significant interaction effects between cultivars and
fungicides influenced disease incidence, severity, and grain yield. Among the cultivars, Wijaya
exhibited the best overall performance, with lower disease incidence and severity and the highest grain
yield under disease pressure, while homai and topsin were more effective than captan in disease
suppression. These findings indicate that integrating the Wijaya cultivar with homai or topsin is effective
for managing Fusarium root rot in cowpea. The Wijaya cultivar combined with homai or topsin fungicide
is recommended for effective and sustainable management of Fusarium root rot of cowpea under field
conditions in Batticaloa, Sri Lanka. Future research should also assess the economic feasibility of these
management practices and their long-term effects on crop productivity and soil health.
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