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ABSTRACT

Objective: Cassava (Manihot esculenta Crantz.) is considered as one of the primary food crops in
Cameroon. Its cultivation is challenged by numerous pests and diseases, yet proper identification
of the pathogenic agents is still ongoing. Fungal pathogens of cassava have been previously under
looked, since researchers dwell more on viral pathogens. This research aims to evaluate the
pathogenicity and effects of soil physicochemical properties on fungal disease incidence and
severity of cassava (Manihot esculenta Crantz.) in Bamenda, Cameroon.

Methodology and results: In Nkwen and Bambili, 20 cassava farms were evaluated for disease
incidence and severity and soil characteristics. A greenhouse study involved inoculating 16-week-
old cassava plants with five common fungal isolates using stem injection at 10* conidia/ml.
Fusarium oxysporum caused the highest disease incidence (80%) and severity. Bambili recorded
higher disease levels (66%, severity score 4) compared to Nkwen (50%, score 3). While soil
physical properties were similar across sites, chemical properties (pH water, pH KCIl, OC, OM,
N%, P(mg/kg), C/N, Ca (Meg/100g, Mg (meg/100), K(meg/100g), Na and (meg/100g) varied. A
strong positive correlation existed between pH KCI and disease severity (P=0.05), and between
disease incidence and severity (P=0.001). All tested fungi were pathogenic, though some showed
milder symptoms.

Conclusion and application of findings: This study confirmed that, all five fungal isolates, were
pathogenic to cassava particularly Fusarium oxysporum. Disease incidence and severity were
higher in Bambili than in Nkwen, likely influenced by variations in environmental and soil
chemical conditions, especially pH KCI, which showed a significant correlation with disease
severity. The soil Physical properties remained same across sites, but chemical properties varied
and had an impact on disease intensity. Results from this study indicates how important
pathogenicity and soil properties are in the management of cassava diseases. Monitoring soil pH
can serve as an early indicator of disease risk. Developing and promoting resistant cassava varieties
can control fungal diseases. The study also highlights the need for soil management and farmer
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education programs to reduce cassava losses and support sustainable production, especially in

regions with similar soil conditions.
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Properties

INTRODUCTION

Cassava (Manihot esculenta Cranz.), a
member of the Euphorbiaceae family, is
among the most significant food crops globally
(Nyaka et al., 2015). It is widely used,
particularly in the food, pharmaceutical, and
textile industries. Both the roots and leaves are
edible, with the roots being a vital source of
calories in tropical regions, as well as in parts
of Asia and Latin America (Nyaka et al,
2005). Despite its relatively low protein-to-
carbohydrate ratio compared to other staple
crops (Sayre, 2011), cassava remains a crucial
dietary component for nearly a billion people
around the world (Prochnik et al., 2012). In
areas such as Africa and Brazil, the leaves are
also consumed by humans and used as animal
feed, contributing additional protein to the diet
(Hillocks, 2002). Culturally, cassava is valued
for its versatility in traditional dishes, often
prepared by methods like boiling, roasting, and
fermenting (Meyo and Dapeng, 2012;
Hillocks, 2002). In the pharmaceutical
industry, cassava roots are processed into
starch and fermented to produce ethanol
(Adelekan, 2010), while the leaves have
demonstrated strong antioxidant properties
(Boukhers et al., 2022). Bioactive compounds
such as carotenoids and phenolics in cassava
help neutralize free radicals, thereby lowering
oxidative stress and reducing the risk of
chronic conditions like cardiovascular disease
and certain cancers (Boukhers et al., 2022).
Moreover, cassava leaf extracts have been
found to inhibit the formation of pro-
inflammatory cytokines, suggesting potential
benefits for managing inflammatory diseases
(Boukhers et al., 2022). In textiles, cassava
provides raw materials for the production of
gums and alcohol (Nyerhovwo et al., 2021).
By 2005, cassava ranked fifth globally in food

crop production after maize, rice, wheat, and
potatoes (Nyaka et al., 2015), and fourth in
tropical and subtropical regions, supporting the
livelihoods of over 700 million people
(Sanginga, 2015). In Cameroon, root and tuber
crops make up 70% of cultivated land and
account for 46% of food crop output, with
cassava production reaching approximately
2.9 million tons in 2008 (Agristat, 2009).
Despite its importance as a staple carbohydrate
source (FAO, 2021), cassava cultivation is
severely challenged by numerous diseases that
reduce yield and quality Cassava production
faces serious risks from Cassava mosaic
disease (CMD) and cassava brown streak
disease (CBSD), which results in considerable
economic harm (Naylor et al., 2020).
Similarly, bacterial blight poses a major risk
and can result in complete crop destruction
(Machado et al., 2014). In Africa, several
fungal pathogens also contribute to yield

decline, including  Fusarium  species
responsible for dry rot (F. solani, F.
oxysporum, and F. verticillioides);

Phytophthora species such as P. nicotianae and
P. drechsleri, and Pythium scleroteichum,
which cause soft rot; and Neoscytalidium
hyalinum  and  Lasiodiplodia  species,
associated with black rot (Machado et al.,
2014). Among insect pests, whiteflies are
particularly destructive across all cassava-
growing regions, while mealy bugs and
cassava mites damage plants by injecting
toxins that lead to leaf wilting (Machado et al.,
2014). Soil physicochemical characteristics,
such as pH, nutrient content, organic matter,
and texture, play an important role in plant
health and disease development. Soil pH, for
instance, influences nutrient availability and
microbial activity, which can impact the
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occurrence of diseases caused by bacteria and
fungi (Otaiku et al., 2019). Studies show that
specific soil conditions can either inhibit or
promote the growth of harmful pathogens,
thereby affecting cassava plant health (Otaiku
et al., 2019). The interaction between soil
characteristics and rhizospheric microbes is
key, as beneficial microbes support nutrient
uptake and plant development, while harmful
microbes thrive under poor soil conditions and
exacerbate disease severity (Li et al., 2021).
Soil physicochemical properties such as pH,
organic matter content, nutrient levels, and soil
texture, influence the incidence and severity of
fungal diseases in plants (Bailey and
Lazarovits, 2003). For example, high soil
organic matter content supports beneficial
microbes capable of supressing pathogens.

MATERIALS AND METHODS

Study site: Bamenda is situated in Mezam
Division, Northwest Region, Cameroon. It is
located at the center of the Cameroon volcanic
line, lying beneath the high lava plateau, at an
altitude between 1100-1500 m above sea level
(Acho, 1998), latitude 5.5734N and longitude
10.845E  The climate is primarily of the
equatorial monsoonal variety, known for
significant rainfall and elevated humidity,
consisting of two main seasons; a prolonged
rainy (wet) season that lasts for 7.5 months
Between mid-March and early November,
there is about a 45% likelihood of experiencing
rain on any given day, while the dry season
lasts for 4.5 months from early November to
mid-March. The yearly average rainfall varies
between 1,700 and 2,824 mm and shows some
variability (Ayonghe, 2001). The months of
January to April have average high
temperatures between 25.9°C to 25.6°C,
average low temperatures between 13.2°C to
16.7°C, average rainfall between 11.6 to 178.1
and average rainy days (= 0.1 mm) (Ayonghe,
2001). As noted by Morin (1988), Bamenda is
part of the West Cameroon Highlands, which

Studies have shown that modifying soil
properties can be an effective strategy for
managing soil-borne fungal diseases (Bailey
and Lazarovits, 2003). Also, elevated soil
organic carbon is a key factor in the prevalence
of fungal plant pathogens in agricultural soils
(Du et al., 2022) while soil pH has a significant
impact on the incidence and severity of several
plant diseases, potentially by changing nutrient
availability and influencing fungal community
richness (Mahmood and Bashir, 2011). This
research aims to investigate the pathogenicity
of fungal species affecting cassava and to
evaluate how variations in soil
physicochemical properties influence the
incidence and severity of fungal disease in
cassava farms in Bamenda, Cameroon.

is the region's most significant
geomorphological system. The Bamenda
Mountains feature a basement rock largely
consisting of Precambrian leucogranite, with
volcanic materials, including mafic and felsic
lavas, layered on top(Nzenti et al., 2010;
Gountie et al., 2012). The process of chemical
weathering acting on the basement and the
resulting volcanic rocks generates sediments
composed of particles from clay to sand size
(Asaah et al., 2013) with the major clay
minerals identified as montmorillonite (Mache
et al., 2013). Bamenda is characterized by
fractured phreatic superimposed aquiferous
formations (Keleko ez al.,2013). The majority
of the city's population speaks English, while
Pidgin English is the predominant language
heard in the shops and on the streets of
Bamenda.Bamenda city is composed of three
villages: Mankon, Nkwen and Bamendankwe.
It is, however, surrounded by additional
suburban areas and villages like Bambui,
Bambili, Akum, Bafut, Bali, Chombah, and
Mbatu (WUP, 2011) (Figure 1).
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Figure 1: Map of study area showing sampling plots (Nkwen and Bambili)

Identification of fungi species: The
identification of fungi was done through
cultural and molecular identification methods.
Cultural characteristics of isolates, including
colony diameter, elevation, margins, and
colour, were recorded according to the
methods of Wantanabe (2002) and molecular
identification was done with reference to Lem
et al. (2024). Among the 32 species identified,
five most prevalent fungi isolates were
selected for pathogenicity test.

Assessment of fungal pathogens associated
with cassava in Bamenda: A pathogenicity
test was conducted in a greenhouse located at
the Bamenda University of Science and
Technology (BUST) campus. The greenhouse
was thoroughly cleaned and sterilized using
5% sodium hypochlorite and 95% alcohol to
ensure a controlled environment. For the
experiment, 100 healthy-looking cuttings of a
local cassava variety (TME 419) were
collected from the Exemplary Mixed Farming
Cooperative Society Limited in Bambili and
used for pathogenicity test.

Soil sterilization for pathogenicity test:
Topsoil from a depth of 0—10 cm was collected
from the BUST research farm using a hand
trowel and then heat-sterilized for use in the
experiment. The sterilization process involved
placing a 45 cm tripod stand inside a drum set
over a heat source. Water was added to the
drum, just below the tripod level.
Biodegradable bags filled with the collected
topsoil were placed on the tripod and covered
with thick jute sacks to retain heat. The drum
was sealed tightly with plastic and secured
with rope. Heat was applied continuously for
two hours from the boiling point. After
sterilization, the cover was removed, and the
soil was allowed to cool to approximately 30°C
before being transferred to the greenhouse.
Sterilized soil was packed into perforated
plastic bags measuring 30 x 12 cm and
moistened with tap water. Eighty cassava
cuttings (15 cm each, with at least three nodes)
were planted in the sterilized soil, while 20
additional cuttings were placed in bags
containing unsterilized soil. All bags were
arranged on a greenhouse table at an ambient
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temperature of 30°C £ 2. During the first three
days, the plants were watered daily until
saturated, after which they were watered twice

a week for 16 weeks. Observations were
regularly made for growth performance and
disease symptoms for 6 weeks (Figure 2).

Far il | -
Figure 2: Process of cassava growth in the greenhouse. A and B) Soil sterilization in a drum C) Cassava cuttings in
perforated plastic bags, D) 3 weeks after planting, E) 8 weeks after planting, F) 16 weeks after planting (Azinue et
al., 2023).

Preparation of potato dextrose broth: Two
hundred grams of unpeeled potato tubers were
washed, sliced, and boiled in 1000 ml of
distilled water for 45 minutes. The mixture was
then drained using cheesecloth, and the liquid
extract was collected in a beaker. Twenty
grams of commercial dextrose was measured
and dissolved in the potato extract. . To bring
the volume back to 1,000 ml, sterile distilled
water was added. An autoclave was used to
sterilize the final solution at 121°C for 15
minutes.

Preparation of inoculum: The inoculum was
prepared from fresh 7-day old cultures of the

five  most prevalent fungi isolates
(Trichoderma harzarium, Fusarium
oxysporum, Colletotrichum boninense,

Aspergillus  pallidofulvus and Geotrichum

candidum) (gotten from the preserved pure
cultures) and grown in potatoes dextrose broth
(PDB). After 2 days of incubation, the bottles
were shaken to disperse the hyphae and the
cultures were allowed to grow for 14 days.
Each dish was flooded with 5ml of sterile
distilled water and spores dislodged with a
sterile  inoculation needle. The spore
suspension for each isolate was separately
filtered through double layers of cheesecloth to
remove mycelia fragments and stalling
materials, then adjusted to 104 conidia/ml with
the aid of a haemocytometer and tally counter.
This was stored in 100ml test tubes in a
refrigerator in duplicates before inoculation.
This was according to the methods of
Wokocha et al. (2010).
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Inoculation: After 16 weeks, 30 cassava
plants with similar stem height and leaf size
were selected from the 80 grown cassava in
sterilized soil. Selection was based on the
absence of visible disease symptoms and signs
of nutrient deficiency. These plants were
divided into six groups, each containing five
plants (with five replicates), and labelled T1 to
T6 to represent six treatments. Using a sterile
blade, four incisions were made on the stems
at various internodes for inoculation via stem
injection (Figure 3). A sterile syringe was used
to inject 10 ml of a fungal suspension (10*
conidia/ml) into each treatment, delivering 0.5
ml per incision or 2 ml per plant (Figure 3).
Inoculations were carried out in the evening to
maximize exposure to high humidity
conditions. Control plants were injected with 2
ml of sterile distilled water. The experiment
was carried out in a greenhouse maintained at

a temperature of 30°C + 2 for 22 weeks.
Disease symptoms were monitored weekly for
six weeks, starting from inoculation until the
appearance of the first visible signs. The
procedure was adapted from Kinge et al.
(2023). Additionally, five cassava plants from
unsterilized soil were observed to check for
any soil borne inoculum. A randomized
complete block design (RCBD) was utilized
for the experiment, consisting of six treatments
and five replicates.The progression of disease
symptoms on cassava leaves was measured
weekly for six weeks. Observed symptoms
were compared to those found on cassava
leaves from farmers’ fields. After six weeks,
symptomatic leaves were collected for fungal
re-isolation and identification on potato
dextrose agar (PDA), following the method
described by Nakarin et al. (2022).

Figure 3: Inoculation of cassava plants grown in the greenhouse A) treatment group B) stem incision C) inoculation
by stem injection method (Azinue ef al., 2023).
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Assessment of pathogenicity: Pathogenicity
was evaluated by observing the symptoms
caused by each fungal pathogen on the
inoculated cassava plants. A transparent ruler
was used to measure the lengths of lesions that
appeared on the stems each week over a six-
week durationThe average lesion length for
each fungal isolate was determined and
utilized for data analysis. Disease severity was
rated using a 1 to 5 scale, following a method
similar to that described by Waller and Jeger
(1998) where:

1=0 mm (no lesion),

2= -5 mm lesion size,

3 =6 - 10 mm lesion size,

4 =11 - 25 mm lesion size,

5 = more than 25 mm lesion size.

Koch’s postulate was applied by re-isolating
fungi from the symptomatic leaf tissues and
culturing them on freshly prepared PDA. The
identity of the re-isolated fungi was confirmed
based on their morphological characteristics on
the culture medium. The method used was
consistent with the procedure detailed by
Nakarin et al. (2022).

Evaluation of disease intensity (incidence
and severity) of cassava: Field surveys were
carried out from October to December 2021 to
evaluate the variation in fungal disease
symptoms affecting cassava in farmer’s farms
in Bamenda. From February to March 2022, 20
cassava farms, 10 each in Nkwen and Bambili,
were selected through opportunistic sampling.
Only secondary cassava fields older than six
months were considered. Fifty cassava plants
were sampled per farm following the method
of Nyaka et al. (2015). At each site,
observations were made on disease symptoms
and GPS data (latitude, longitude, and altitude)
were recorded using a Garmin Etrex R30 to
generate a GIS map of surveyed locations.
Farmers provided crop age, and field size was
estimated by visually counting cassava stems.
The cassava variety, local or improved was
documented. The number of plants exhibiting

fungal symptoms such as brown leaf spot,
angular leaf spots, chlorosis, powdery leaf
surfaces, and general wilting was recorded per
farm to calculate disease incidence. Plants
damaged by insects were excluded. Disease
incidence was expressed as a percentage of
infected plants relative to total plants assessed.
Disease incidence:

number of infected plants + total number of
plants assessed

Percent incidence:

number of infected plants + total number of
plants assessed x100

The assessment of disease severity was
conducted using the 1 to 5 severity scale from
the International Institute of Tropical
Agriculture (IITA, 1990) where 1 represents
no symptoms and 5 the most severe disease
symptoms. The scale was rated as follows:

1= no disease symptom;

2 = shallow cankers on stems, lower down the
plants;

3 =successive cankers higher up the plant with
cankers on older stems becoming larger and
deeper and light brown leave spots;

4 = dark-brown lesions on green shoots,
petioles and leaves, young shoots collapsed
and distorted;

5 = wilting, drying up of shoots and young
leaves, and death of part or whole plant.
(Mwangi et al., 2004).

Investigation of soil physicochemical
properties on fungal disease intensity

Soil Sampling and Collection: Soil samples
were collected from 20 cassava farms in
Bamenda (10 farms each from Nkwen and
Bambili) using a soil auger. The soils collected
from Nkwen were coded as ACI-AC10 while
soil samples collected from Bambili were
coded as AC11-AC20. Sampling was carried
out at the rhizosphere (the soil surrounding
cassava roots) at four levels of disease
incidence: none, low, moderate, and high. To
prevent cross-contamination between sites,
sampling tools were disinfected with 5%
sodium hypochlorite (NaOCl), and samples
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were processed separately. For each disease
incidence level within a farm, ten soil samples
were collected from different locations (0-
10cm depth), placed in labelled zip-lock bags,
and bulked. Every sample was taken in
duplicate, and the coordinates of each
sampling point were recorded using a Global
Positioning System (GPS). These coordinates
were later used to create a Geographic
Information System (GIS) map of the sampled
cassava farms.

Soil preparation: The collected soil samples
were spread in plastic trays and allowed to air
dry for four days, avoiding direct sunlight.
During this process, labels were carefully
maintained. Large soil clumps were crushed,
and plant debris was removed. Once dried, the
soil was passed through a 2mm sieve to
eliminate gravel and rock particles that could
not pass through. The resulting uniform soil
was weighed using an electronic balance. A
portion of 250 grams was measured, placed
into zip-lock bags in duplicate, properly
labelled, and then transported in a cooler to the
Science Laboratory at the University of
Dschang for nutrient content analysis.

Soil physicochemical characterization: The
soil samples were examined for their physical
and chemical properties. The parameters

RESULTS

Assessment of pathogenicity: The five
isolates selected were found to be pathogenic
on the local variety of cassava grown in the
greenhouse. These isolates showed various
symptoms on the cassava including necrotic
lesions on leaves and at the points of
inoculation on cassava stems, brown to grey
leaf spots, patches of discolouration
(chlorosis), distortion and yellowing of leaves.
Lesser lesion damage was also observed on

measured included: soil pH in water and in
potassium chloride (pH KClI), percentages of
clay, silt, and sand, organic carbon (OC%),
organic matter (OM%), nitrogen (N%),
phosphorus (P in mg/kg), carbon-to-nitrogen
ratio (C/N), calcium (Ca), magnesium (Mg),
sodium (Na), and potassium (K) in meq/100g,
sum of base exchangeable cations (SBE),
cation exchange capacity (CEC), and base
saturation percentage. The pH values were
measured using the potentiometric method
(ISRIC, 2002). Soil texture, which comprises
clay, silt, and sand, was analyzed through the
pipette method. Organic carbon and matter
content were evaluated using the Walkley-
Black method at 125°C following Nelson and
Sommers (1982). The Kjeldahl method
described by Jones (2001) was used to measure
total nitrogen, while available phosphorus was
determined using Olsen’s method (1954).
Calcium and magnesium were analyzed using
flame atomic absorption spectrophotometry
(AAS), and potassium and sodium were
measured with flame emission
spectrophotometry (FES). Cation exchange
capacity was determined using the mechanical
extraction method by Abera and Kefyalew
(2017).

two of the five control plants inoculated with
sterile distilled water. Though the lesions
produced on these control plants were smaller
(0.2cm) and did not expand further as the
experiment progressed to the 61 week, as
compared to the infected lesions that were
different, bigger and expanded slowly but
progressively to various spot sizes as the week
progressed (Table 1).
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Table 1: Parameters gotten from cassava plants grown in the greenhouse

Treatment | Treatment Disease incidence/5 Disease severity Average lesion length Average
identity (week 1-6) (week 1-6) per week (cm) lesion
length/6weeks
(cm)
Tl Trichoderma 0.0(02(02/04/06|06|01|1]1(1]1]00(05/05]|06/|0.6]0.6 0.47
harzarium
T2 Fusarium 02(06(06/08/08[08|1(2(2]2(2]3]05/06(0.7|08|0.8{0.9 0.72
oXysporum
T3 Colletotrichum { 0.0 0.2 102040404011 |1]1]2]00(02]03/04|04/|04 0.28
boninense
T4 Aspergillus 0.0(00(02/04/04]04]0/01]1(1]1]00(00(02]03]|03]|0.4 0.20
pallidofulvus
T5 Geotrichum 00(04(04/06/06|06|01|1|1}1]1]00(02(02/03/03]0.3 0.22
candidum
T6(control) | Sterile distilled | 0.0 { 0.0{0.2]0.2]02(02(0|0|1|1|1[1]0.0{0.0{0.1]0.1]0.1]0.1 0.07
water
T7 Unsterilized 02(04(04/06/06/06|1(2/3]3(3{3(04/05/06]0.6/]0.7]|0.8 0.60
soil
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Results showed that, within one week of
inoculation, only one isolate (Fusarium
oxysporum) produced disease symptom on
cassava leaves (brown leaf spot) while the
other isolates showed the first symptom at the
second week or after two weeks from the day
of inoculation. Also, there was a gradual
increase in the size of lesions produced on
infected plants from week 1 to 6 after
inoculation. Assessment of disease incidence
and severity on infected plants showed a
progressive increase as the weeks go by. The
highest incidence (0.8) was recorded by the
isolate Fusarium oxysporum, while the least
incidence (0.4) was recorded from
Colletotrichum boninense and Aspergillus
pallidofulvus. On a 1-5-point scale, Fusarium
oxysporum still recorded the highest disease
severity score (3) followed by Colletotrichum
boninense with a severity score of (2), while
the other isolates scored 1 each for Cassava
disease incidence and severity in Nkwen and
Bambili.

Field symptoms associated with cassava
plants: Fungal symptoms on cassava leaves
were consistent across both study locations.
Infected leaves commonly exhibited brown
spots with defined edges on both surfaces. The

A
& P &l =g

Figure 4: Field Symptoms observed on cassava leave and stems in farmers’ farms in Nkwen and Bambili. A,B,C)

upper surfaces showed dark-bordered spots,
whereas the lower surfaces had less distinct
margins. These lesions ranged from 2 to 13
mm in diameter and usually halted at major
veins or the leaf's edge. Some leaves featured
larger, poorly defined brown patches covering
10-20% of the leaf surface, uniformly brown
on top and brown to grey underneath. Irregular
white to yellow spots, 2—6 mm wide, were also
noted, with affected areas appearing thinner
than healthy tissue. Additional symptoms
included large, dark brown lesions with
unclear borders along lobes, edges, or midribs,
often becoming necrotic with black streaks on
the underside. Older leaves showed more
resistance, while younger leaves were more
prone to damage, including partial dieback and
defoliation. Several cassava plants showed
multiple disease symptoms simultaneously,
while others experienced other plant effects
such as stunted growth and significant leaf
loss. Yellowing of leaves was commonly
observed in all symptomatic plants. The most
encountered symptoms included brown leaf
spots, angular leaf spots, and chlorosis. The
symptomatic cassava stems showed signs of
dark spots (Figure 4).

Brown leaf spot, D) Angular leaf spot, E,F) leaf mosaic G) asymptomatic stems, H) light dark spots, I) dark spots

(Field work, 2022).

22471




Azinue et al., 2025 J. Appl. Biosci. Vol: 212. Pathogenicity and effects of Soil Physicochemical Properties on
Fungal Disease Incidence and Severity of Cassava (Manihot esculenta Crantz.) in Bamenda, Cameroon.

Fungal disease incidence and severity in the
cassava farms: On average, cassava disease
incidence was relatively low in both Nkwen
(0.226) and Bambili (0.428), with Bambili
showing slightly higher levels. In Nkwen,
disease incidence ranged from 0.22 to 0.50,
while in Bambili, it ranged from 0.12 to 0.66
(Table 2), indicating a higher incidence in

Bambili. The overall disease severity across
both locations, based on the disease severity
rating scale, averaged 2.55 (approximately 3),
indicating mild disease severity. Specifically,
Nkwen recorded a lower average severity of
2.4, while Bambili had a slightly higher
severity value of 2.7 though still considered
low.

Table 2: Disease incidence and severity obtained from cassava farms in Nkwen and Bambili

Locality | Cassava | Disease | Percentage | Disease | Latitude | Longitude | Altitude
farm | incidence | incidence | severity
(F) (%) scale
Nkwen FO1 0.22 22 2 05°59.608' | 10°11.628' | 1257m
Nkwen FO02 0.20 20 2 05°59.506' | 10°11.720' | 1259m
Nkwen FO3 0.14 14 2 05°59.492' | 10°11.731' | 1265m
Nkwen F04 0.10 10 2 05°59.395' | 10°11.651' | 1252m
Nkwen FO5 0.08 08 2 05°59.401' | 10°11.687' | 1260m
Nkwen F06 0.26 26 3 05°59.383' | 10°11.708' | 1271m
Nkwen FO7 0.50 50 3 05°59.391' | 10°11.729' | 1270m
Nkwen FO8 0.12 12 2 05°59.297' | 10°11.780' | 1287m
Nkwen F09 0.30 30 3 05°59.325' | 10°11.694' | 1261m
Nkwen F10 0.34 34 3 05°59.217' | 10°11.595' | 1279m
Bambili F11 0.12 12 2 06°00.569' | 10°15.567' | 1435m
Bambili F12 0.24 24 2 06°00.566' | 10°15.558' | 1433m
Bambili F13 0.64 64 4 06°00.558" | 10°15.561" | 1433m
Bambili F14 0.56 56 3 06°00.565' | 10°15.686' | 1458m
Bambili F15 0.20 20 2 06°00.572' | 10°15.709' | 1454m
Bambili F16 0.48 48 3 06°00.578' | 10°15.725' | 1460m
Bambili F17 0.66 66 4 06°00.592' | 10°15.731' | 1455m
Bambili F18 0.48 48 3 06°00.587' | 10°15.772' | 1457m
Bambili F19 0.66 66 3 06°00.600' | 10°15.774' | 1457m
Bambili F20 0.24 24 2 06°00.423' | 10°15.592' | 1433m

Effect of soil physicochemical properties on
the intensity of fungal diseases of cassava:
Soil physicochemical properties: The physical
properties of the soil were the same while there
was a variation in the chemical properties of
soils collected from 20 cassava farms in
Bamenda. In terms of physical properties, clay,
silt and sand showed same values (27.00%,
20.55%, and 52.50% respectively) across both
sites. The findings from the different research

farms suggest that the physical properties of
the soils were consistent across both locations.
. With regard to soil chemical properties, soil
pH water, phosphorus (P(mg/kg)) and
carbon/nitrogen (C/N) content varied within
the farms with the highest values recorded in
Nkwen at farm AC10 (6.6), AC7 (113.19) and
AC10 (105.26) respectively and least values
recorded in Nkwen (for pH water) and Bambili
at AC1 (5.1), AC16 (4.29) and ACI12 (5.75)
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respectively. The soil organic concentration
(OC %), organic matter (OM %), and nitrogen
percentage (N %) also varied within the farms.
The highest values were recorded both in
Nkwen and Bambili at farm AC5 and ACI15
(5.31, 9.15 and 0.133) respectively and lowest
values recorded in Nkwen at farm AC09 (2.72,
4.69 and 0.406 respectively). The soil calcium
(Ca (méq /100g)), magnesium (Mg (méq
/100g)), potassium (k (méq /100g)) and sodium
(Na (méq /100g) were also found in varied

concentrations across the farms. The
maximum values were observed in Nkwen at
farm ACI1 (4.91), AC7 (2.8), AC3 (1.58) and
AC8 (0.08) respectively while least values
were recorded at both sites AC4 or ACIS
(1.09), AC7 (0.26), AC15 (0.01) and AC3
(0.01) respectively. The soil’s pH ranged from
4.0 to 6.6 across the farms. Variation in the
physicochemical properties of soils across
farms are summarized in Table 3.
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Table 3: Physicochemical characteristics of soil samples from 20 cassava farms in Bamenda

Code pH |pHK |Clay | Silt | Sand | OC | OM | N% P(mg | C/N Ca Mg K Na SBE | CEC | Base
Water | Cl % % % % % /kg) (méq | (méq | (méq | (méq | (méq/ | (méq/ | satura

/100g) | /100g) | /100g) | /100g) | 100g) | 100g) | tion%

ACI 5.1 4.0 27 |120.5| 52.5 |3.12|537| 0.035 | 52.31 | 89.02 | 4.91 1.73 0.05 0.04 | 6.73 | 14.96 | 44.97
AC2 53 4.2 27 120.5| 52.5 {278 4.79| 0.266 | 50.66 | 10.45 | 291 1.09 0.86 0.03 | 4.89 | 13.56 | 36.06
AC3 53 4.2 27 120.5| 52.5 |3.79|6.53| 0.231 | 24.46 16.4 2.45 0.55 1.58 0.01 4.6 13.8 | 33.31
AC4 5.6 4.5 27 1205|525 | 3.4 | 586 0.245 | 41.45 | 13.86 | 1.09 0.51 0.86 0.03 | 2.49 | 12.88 | 19.33
ACS 5.5 4.4 27 |20.5| 52.5 | 531|9.15| 0.133 | 40.86 | 39.89 | 2.00 0.56 1.25 0.03 | 3.84 | 15.84 | 24.22
AC6 6.1 5.0 27 120.5| 52.5 |4.01|6.92| 0.441 | 37.32 9.1 3.55 2.85 0.25 0.01 6.67 | 159 | 41.93
AC7 5.6 4.4 27 120.5| 52.5 | 4.8 |8.28]0.2275 | 113.19| 21.1 3.82 0.26 0.14 0.07 | 429 | 152 | 28.24
ACS8 5.1 4.0 27 120.5| 52.5 {3.96|6.82| 0.441 | 102.69 | 8.97 2.55 1.05 0.05 0.08 | 3.72 | 13.28 | 28.02
AC9 6.0 4.9 27 120.5| 525|272 |4.69| 0406 | 81.45 | 6.71 2.73 0.47 0.68 0.04 | 392 | 15.16 | 25.88
AC10 | 6.6 5.4 27 120.5| 52.5 {295)|5.08| 0.028 | 99.98 | 105.26 | 291 1.09 0.38 0.08 | 4.46 | 13.32 | 33.46
ACI1 | 4.8 4.0 27 120.5| 52.5 |3.12|5.37| 0.49 97.5 6.36 2.27 1.25 0.32 0.08 | 3.91 13.6 | 28.76
ACI2 | 6.0 4.8 27 120.5| 52.5 | 278 4.79 | 0.483 | 41.69 | 5.75 5.64 1.16 0.6 0.01 742 | 14.6 | 50.80
ACI13 | 6.0 4.9 27 |120.5| 52.5 |3.79|6.53| 0364 | 2423 | 1041 | 3.82 1.38 0.6 0.01 5.81 | 14.76 | 39.39
ACl4 | 5.7 4.4 27 1205|525 | 3.4 | 586 0574 | 39.8 5.92 3.18 1.42 0.38 0.02 5 13.36 | 37.45
ACI5 | 6.0 4.7 27 1205 52.5 |531(9.15| 0476 | 13.72 | 11.15 | 1.09 0.51 0.01 0.03 1.63 | 13.52 | 12.09
ACl6 | 5.7 4.4 27 |120.5| 52.5 |4.01]|692| 0616 | 4.29 6.52 4.73 1.27 0.25 0.02 | 6.28 | 14.4 | 43.58
AC17 | 5.8 4.7 27 1205|525 | 4.8 | 828 | 0476 | 27.41 | 10.08 | 4.73 1.67 0.14 0.01 6.55 | 12.48 | 52.51
AC18 | 5.6 4.7 27 120.5| 52.5 {3.96|6.82| 0.511 17.5 7.75 3.36 1.04 0.86 0.03 | 5.28 | 13.45| 39.28
AC19 | 5.6 4.5 27 120.5| 52.5 |2.72|4.69| 0322 | 12.07 | 8.46 2.73 0.47 0.68 0.04 | 3.92 | 13.92 | 28.19
AC20 | 5.3 4.2 27 20.5|52.5 | 295|5.08]|0.357 |10.89 |8.26 291 1.09 0.38 0.08 446 |13.2 |33.76
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Soil analysis: The soil properties were
analysed using Pearson correlation analysis at
two probability levels (p 0.05 and p0.01). The
analysis revealed that, there was a moderate
positive correlation of 0.577*(p < 0.05)
between pH in water and pH in KCl, indicating
that, an increase in pH of water content of the
soil will also lead to an increase in pH KCl
content. This reflects consistent measurement
methods for acidity/alkalinity. A very strong
positive correlation of 0.963**(p < 0.01) was
found between organic carbon (OC %) and
organic matter (OM %), suggesting that higher
organic carbon levels correspond to greater
organic matter content in the soil. Conversely,
there was a moderate negative correlation of -
0.392 (p < 0.05) between OC% and base
saturation, indicating that increased organic

carbon may lead to reduced levels of
exchangeable bases. Additionally, a strong
positive correlation of 0.886** (p < 0.01) was
observed between calcium and base saturation,
essential for evaluating soil fertility.
Magnesium levels showed a moderate positive
correlation of 0.515* (p < 0.05) with cation
exchange capacity (CEC), highlighting its
importance for nutrient availability. However,
a moderate negative correlation of -0.366 (p <
0.05) was noted between nitrogen and
phosphorus, suggesting potential competition
for nutrient uptake. Lastly, there was no
significant correlation (0.000) between sodium
levels and base saturation, indicating that
sodium does not affect base saturation (Table
4).
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Table 4: Pearson correlation analysis for soil samples

Correlations
Ph_ pH Kcl | Clay | Silt% | Sand | OC% OM% | N% P C/N Ca Mg K N | SBE | CEC | Base
Water % a saturation

%

Ph_ 1

Water

pH_ 0.577" | 1

Kel

0C% 0.109 -.021 b b b 1

OM% 0.143 -.059 b b b .963™ 1

N% 0.169 -.293 b b b -0.092 | 0.017 | 1

P(mg/kg) -0.040 | -.103 b b b -0.164 | -0.303 | -0.366 | 1

C/N 0.254 .047 b b b -0.157 | -0.214 | -0.211 | 0.267 1

Ca 0.061 176 b b b -0.181 | -0.308 | 0.223 | -0.032 | 0.107 1

(méq/100g)

Mg -0.127 | .123 b b b -0.085 | -0.030 | -0.036 | -0.350 | 0.182 0.194 1

(méq/100g)

K -0.183 | .000 b b b -0.066 | -0.037 | -0.309 | -0.322 | -0.223 | -0.185 -0.232 | 1

(méq/100g)

SBE -0.147 | .127 b b b -0.227 | -0.308 | 0.186 | -0.242 | 0.075 0.857"" | 0.515" | 0.000 b 1

CEC .028 279 b b b 378 0.270 | -0.313 | -0.166 | -0.038 | 0.372 0.260 0.156 Lolo0471 |1

Base -.074 .075 b b b -.392 -0.463 | 0.292 | -0.182 | 0.104 0.886™ | 0.404 -0.021 L 10954 | 0255 |1

saturation% o

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

b. Cannot be computed because at least one of the variables is constant.
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The comparison of soil parameters between
Nkwen and Bambili revealed that, there were
several significant differences that existed
between both soils (Table 5). Soil samples
from Nkwen exhibited a pH water range of 5.1
to 6.6, while those from Bambili varied from
4.8 to 6.0 indicating a significant difference.
Conversely, the pH KCIl values for Nkwen
ranged from 4.0 to 5.4, whereas those for
Bambili ranged from 4.0 to 4.9, indicating that
Bambili soil samples had higher acidity levels.
In terms of Organic Carbon (OC %), Nkwen
had values ranging from 2.72 to 5.31, while
Bambili had values between 2.78 to 5.31;
although the maximum values were similar,
the lower values showed no significant
difference overall. Regarding Organic Matter
(OM%), it ranged from 4.69 to 9.15 in Nkwen
which was slightly higher on average than
Bambili's range of 4.79 to 9.15, yet both

locations showed comparable maximum
values. Furthermore, calcium levels were
significantly higher in Nkwen, with values
between 2.49 and 105.26 compared to
Bambili's range of 1.63 to 11.15, while
magnesium values in Nkwen ranged from 0.01
to 4.91, slightly higher than Bambili's values
from 0.01 to 4.73. Additionally, nitrogen levels
were generally higher in Bambili. The nitrogen
values for Nkwen ranged from 0.028 to 0.441
and Bambili's values from 0.364 to 0.616,
indicating significant differences in the soil’s
nitrogen contents. Lastly, phosphorus levels
were significantly higher in Nkwen, ranging
from 24.46 to 113.19, while Bambili samples
ranged from 4.29 to 97.5, and Nkwen's base
saturation ranged from 19.33 to 44.97, in
contrast to Bambili's range of 12.09 to 50.80,
indicating that, Bambili had a higher base
saturation capacity.

Table 5: Relationships between soil parameters from Nkwen and Bambili

Soil Parameter Nkwen Bambili P-Value Significance
range range

pH Water 5.10 - 6.60 4.80 - 6.00 <0.05 Significant

pH KCI 4.00 - 5.40 4.00 - 4.90 <0.05 Significant
Organic Carbon (OC %) | 2.72 - 5.31 2.78 - 5.31 0.687 Not Significant
Organic Matter (OM %) | 4.69 - 9.15 4.79 - 9.15 0.587 Not Significant
Calcium (Ca) 2.49-105.26 | 1.63 -11.15 <0.01 Significant
Magnesium (Mg) 0.01 -4.91 0.01-4.73 0.638 Not Significant
Nitrogen (N %) 0.028 - 0.441 | 0.364 -0.616 | <0.05 Significant
Phosphorus (P mg/kg) | 24.46-113.19 | 4.29 - 97.50 <0.01 Significant
Base Saturation (%) 19.33-44.97 | 12.09 - 50.80 | 0.295 Not Significant

Correlation between soil physicochemical
properties and disease incidence and
severity in Nkwen and Bambili: The Pearson
correlation coefficient between pH KCIl and
disease severity was 0.497, with a significance
level of 0.026, indicating a moderate positive
correlation; thus, higher pH levels (in KCI) are
associated with increased disease severity,
statistically significant at p=0.05.
Additionally, there was a strong positive
correlation between disease incidence and
severity, with a coefficient of 0.642,

statistically significant at p=0.001. In contrast,
the correlation between organic carbon (OC
%) and disease severity is 0.286, but this is not
considered statistically significant. (p =0.222),
indicating that OC% does not significantly
influence disease severity. Similarly, nitrogen
(N %) shows a correlation of 0.255 with
disease severity, which is also not statistically
significant (p = 0.277), This suggests that there
is a weak relationship between nitrogen levels
and disease outcomes. The correlation
between phosphorus levels and disease

22477



Azinue et al., 2025 J. Appl. Biosci. Vol: 212. Pathogenicity and effects of Soil Physicochemical Properties on
Fungal Disease Incidence and Severity of Cassava (Manihot esculenta Crantz.) in Bamenda, Cameroon.

incidence was negative at -0.314, but this is not
considered statistically significant. (p=0.177),
indicating a weak inverse relationship where
higher phosphorus levels may be associated
with lower disease incidence. Lastly, the C/N
ratio demonstrates weak negative correlations

with both disease incidence (-0.214) and
severity (-0.043), with p-values of 0.365 and
0.858, respectively. This showed that, the
soil’s C/N ratio didn’t have a major influence
on disease intensity (Table 6).

Table 6: Correlation between soil physicochemical properties and disease intensity (incidence and

severity)
Correlations pH Clay% Silt % Sand% OC%  N% P(mg/kg) C/N  Disease Disease severity
KCl incidence scale
1
bH KCI 183 2 2 2 1
OC% -057 &2 2 -018 1
IN%
P(mg/kg) -.093 A 2 2 -.102  -.328 1
UN o .023 2 2 2 -136  -.203 .329 1
Disease incidence
Disease severity 102 2 2 2 032 140 -314 -214 1
scale
497" 2 2 2 286 255 -.035 -.043 642 1
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
a. Cannot be computed because at least one of the variables is constant.
DISCUSSION

Pathogenicity studies identified several fungal
species, including: Aspergillus pallidofulvus,
Colletotrichum boninense, Fusarium
oxysporum,  Geotrichum  candidum and
Trichoderma harzarium which have been
previously reported to have an influence in
plant health and cause diseases of cassava.
They either promote plant growth through
nutrient acquisition or cause diseases that
affect yield (Santos et al., 2020). These results
support earlier studies that highlight Fusarium
spp. . are major contributors to root and stem
rot, while Colletotrichum is known to cause
anthracnose in cassava (Ogweno and Karanja,
2018; Nwankwo and Okeke, 2021). The
pathogenicity of Fusarium oxysporum, is
concerning as it is linked to root rot and other
diseases in cassava (Ogweno and Karanja,

2018). Previous reports showed that the genus
Fusarium is associated with soft rot of cassava
(Theberge, 1985). The genus Fusarium and
Trichoderma, have been previously reported in
cassava farms in Cameroon and in Ethiopia to
cause cassava root rot (Nyaka et al., 2015;
Berhanu, 2017). Previous studies carried out
by Nyaka ef al. (2015) in Cameroon on fungal
species associated with cassava revealed that,
among the species found, seven were
pathogenic and caused cassava root rot disease
which included species of Colletotrichum,
Fusarium, Pestalotia, Geotrichum,
Shaerostilbe, Trichoderma, and
Botryodiplodia. Also, Berhanu (2017) carried
out a related study on fungal pathogens
associated with cassava diseases in Southeast
Ethiopia and reported that, there was a
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diversity of fungi species associated with
cassava while the genus Fusarium, recorded
the highest number in terms of diversity,
disease incidence and severity in cassava
fields. Nia ef al. (2020) also reported that,
among the fungi pathogens of cassava, the
greatest diversity is found in the genus
Fusarium, Trichoderma and Colletotrichum.
Damages caused by the genus Colletotrichum
on cassava have also been reported by Nyaka
et al. (2015). Colletotrichum gloesporioides f.
sp. Manihotis is known to cause anthracnose
diseases on cassava (Magdalena et al., 2012)
which is an important disease of cassava in
tropical Africa, transmitted through breeder
seeds and postharvest debris in the field
(Fokunang et al., 2001). It has been reported
that the disease can result in total crop loss if
infected propagation materials are used as
seeds (Magdalena et al., 2012). Geotrichum sp.
has been previously reported to be involved in
fermentation and postharvest deterioration of
tubers and roots of cassava (Oyewole and
Odunfa, 1988). Some fungal species such as
Fusarium spp. and Aspergillus sp. can produce
mycotoxins that can contaminate food
supplies, posing risks to human health (Pitt and
Hocking, 2009). The variability in
pathogenicity among the different isolates
suggest that, genetic diversity within fungal
populations may influence virulence. For
instance, the isolate of Fusarium exhibited
higher pathogenicity, resulting in greater
disease severity and faster symptom
development compared to others. Fusarium
and Colletotrichum species are known for their
pathogenic potential, aligning with earlier
reports linking these genera to cassava
anthracnose and root rot diseases (Ogunsola
and Ayansina, 2019). Pathogenicity test
revealed varying degrees of virulence among
the tested fungal species. The results confirm
that certain fungal isolates are capable of
inducing disease symptoms characteristic on
cassava leaves, such as brown leaf spot, and
angular leaf spots. Among the isolates tested,

Fusarium  oxysporum and  Trichoderma
harzarium  demonstrated  the  highest
pathogenicity, as evidenced by leaf symptoms,
yellowing and leaf wilting. These findings are
consistent with previous reports that identified
Fusarium solani as a major causal agents of
cassava disease in tropical and subtropical
regions (Okereke et al., 2017; Onyeka et al.,
2018). The fast progression of symptoms after
inoculation suggests an aggressive
colonization strategy by these fungi, possibly
involving the secretion of cell wall degrading
enzymes and mycotoxins (Abiala et al., 2015).
In contrast, isolates of Colletotrichum
boninense, Aspergillus pallidofulvus and
Geotrichum  candidum  caused  milder
symptoms. This may suggest that these fungi
are either weak pathogens or opportunistic
colonizers, thriving in damaged cassava
tissues. The degree of pathogenicity observed
may have also been impacted by
environmental factors, including temperature,
humidity, and soil composition. Cassava plants
grown under humid conditions have been
reported to be more susceptible to fungal
infections due to increased leaf wetness and
favourable conditions for spore germination
(Ezedinma et al., 2014). The Koch’s postulates
were fulfilled during this study, as the
symptoms induced by the fungal isolates in the
inoculated plants were similar to those
observed in naturally infected cassava
samples, and the same fungi were successfully
re-isolated. This confirms the causal
relationship between the fungal isolates and
the observed disease symptoms. Identifying
pathogenic species can inform breeding
programs aimed at developing resistant
cassava varieties and guide farmers in
implementing targeted fungicidal treatments or
cultural practices to reduce inoculum build-up
in the field. The higher disease incidence and
severity observed in Bambili could be
attributed to a greater diversity of fungal
species, higher altitude, or specific soil-related
(edaphic) conditions in the area. The slightly
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acidic soils of the various farmlands could be
as a result of weathering of rocks in the
farmlands leading to the breakdown of
minerals, thus releasing acids that lower the
soil pH. It can also be due to the decomposition
of organic matter by soil microbes such as
bacteria, releasing organic acids that
contributes to soil acidity. The use of
fertilizers can also lead to increase soil acidity
overtime as it breaks down. The low clay and
silt percentages could be due to the geological
origin of the soil as soils formed from sand-
rich parent material will naturally have lower
silt and clay content. The average sand
percentage of the soil may as a result of sandy
parent material (sandstone or river sediments)
and weathering of rocks. The percentage of
organic carbon and organic matter between
2.72 to0 5.31 and 4.69 to 9.15 respectively may
be as a result of grassland vegetation of the
farmland and microbial action on the organic
matter present. The overall low levels of the
soil bases (calcium,) can result from leaching
due to heavy rainfall that wash away these
bases and soil erosion. The incidence and
severity of fungal diseases of cassava pose a
challenge to crop productivity and food
security in regions where this staple crop is
cultivated. The less disease severity of fungal
diseases of cassava, with the most prevalent
field symptoms being leaf spot and stem dark
spots could be as a result of leaf spot disease of
cassava and cassava anthracnose disease. This
finding aligns with previous research that
reported significant levels of Colletotrichum
associated with cassava plants, leading to leaf
spot disease of cassava (Nwankwo and Okeke,
2021). The variations observed in the severity
of infections across the different farmlands,
shows the ability of some cassava plants to
prevent the entry of fungi pathogens in to its
tissues. Also, the slightly longer rainy season
in Bambili, can account for the discase
intensity observed in the field. This
corroborates the finding of Kakuhenzire and
Karamura (2020) who reported a positive

correlation between rainfall and humidity
levels with higher disease incidence. Soil pH
affects fungal disease incidence and severity in
cassava. Mengel and Kirkby (1987)
recommend sites with a high percentage of
clay and silt for farming, as they can
effectively provide adequate aeration and
retention, thus ensuring the availability of
nutrients and water. . This finding is in
contrary to the low silt percentage (20.5%) and
clay percentage (27%) obtained from this
study. Cassava tolerates a wide pH range but
performs best in moderately acidic soils.
Research by FAO (1997) showed that, optimal
yields of cassava are gotten at a pH (water)
range of 4.5-6.5. This supports the findings of
this research with similar soil pH (water) rage
of 5.1-6.6. Also, the PH range (pH water plus
pH KCl) from 4.0 to 6.6 indicated that, the
soils were slightly acidic. This slightly acidic
pH could also be associated with higher levels
of fungal infections, particularly from
pathogens like Fusarium and Colletotrichum.
This finding is consistent with previous studies
that report that, many soil borne fungi thrive in
acidic conditions, thereby increasing disease
prevalence (Santos ef al., 2020; Nwankwo and
Okeke, 2021). This is in line with the work of
Adeniyi et al. (2011) concerning the changes
in soil properties related tocassava production
in Nigeria. This condition of the soil can be
linked to the significant rainfall, exceeding
3500 mm per year, which removes basic
cations from the soils in this area. . Also, the
high levels of soil organic matter from this
study confirmed the study of Ezui et al. (2016)
who reported that, soil organic matter content
significantly influences cassava productivity
where optimal organic matter content range
from 2-3%, contributes to improved soil
structure and nutrient availability. The low
nitrogen percentage (ranged from 0.028-0.616)
was found insufficient to sustain intensive
cassava production as the nitrogen levels were
below the standard values of 30.2-53.2 %
(Adeniyi et al., 2011). The low nitrogen
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percentage could be seen as the reason for
disease attack on cassava due to poor feeding
with respect to research by Fernandes et al.
(2023) who reported that, cassava requires
moderate nitrogen levels (20-40kg N/ha) for
optimal growth, though excess nitrogen levels
promote vegetative growth at the expense of
root development. These levels of nitrogen
could be attributed to rapid microbial activity
and leaching of nitrates from the soil which,
consequently, affects fungal communities and
host microbe interactions (Garcia-Jurado et al.,
2011). Nutrient levels, particularly nitrogen
(N), phosphorus (P), and potassium (K), had
no significant influence on fungal disease
incidence and severity. This finding was in
contrary to that of Hoffman and Smith (2019)
who stated that, soils with higher nutrient

content generally supported healthier plants,
which exhibited lower disease severity. Also,
well-nourished plants can better withstand
pathogen attacks due to enhanced metabolic
and defensive responses (Hoffman and Smith,
2019). Conversely, nutrient deficient soils
were linked to increased disease severity,
supporting the hypothesis that nutritional
stress can predispose plants to infections.
Organic matter content didn’t have any
significant influence on fungal disease
intensity. This contradicts the findings of Zhao
et al. (2022), where higher organic matter
levels were correlated with reduced disease
incidence, likely due to improved soil
structure, moisture retention, and microbial
diversity (Zhao et al., 2022).

CONCLUSION AND APPLICATION OF RESULTS

Disease incidence in Bambili (0.66) was higher
than that in Nkwen (0.50). On average, the
severity of cassava disease in Bamenda
according to disease severity scale is 2.55
(aprox.3) which represents less severe disease
symptoms. These symptoms were more severe
in Bambili (2.7) than in Nkwen (2.4). The soil
physical properties were the same throughout
the research farms while there were variations
in the chemical properties of soils assessed.
There was a positive correlation for soil
chemical properties and disease intensity. The
correlation coefficient between pH KCIl and
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