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Abstract

Fungi diseases are major diseases of Telfairia occidentalis (fluted pumpkin) in
the major growing areas of the crop in Cameroon. This study was conducted
between March and June in the cropping seasons of 2019 and 2020 to deter-
mine the effect of some cultural strategies viz.: tillage and no till, variation of
sowing date and removal of diseased leaves on the incidence and severity of
leaf spot disease caused by Phoma sorghina. There were four sowing dates,
and two tillage systems with no variation in planting distance in the two
cropping seasons. The design used was Randomized Complete Block Design
(RCBD) with three replications. There were three plots for each sowing date
within each replication. Seeds were sown at the rate of 1 m x 1 m, with four
seeds per experimental unit. Data for disease incidence and severity was rec-
orded every fortnight, commencing three weeks after emergence (WAE) and
for a period of eight weeks for each sowing date. Disease incidence and sever-
ity was determined using Microsoft Excel 2010 and the data was subjected to
statistical analysis and the means separated by Duncan Multiple Range Test
(DMRT) at 95% confidence interval. In addition, the relationship between
disease incidence and disease severity was also determined using Pearson
correlation. Analysis of variance showed that there was no significant differ-
ence in leaf spot disease incidence at till and no-till units within this study pe-
riod irrespective of sowing date. However, significant differences in leaf spot
disease incidence and severity was recorded between the two cropping sea-
sons. Sowing date four recorded the highest disease severity (1.611 + 0.73)
compared to sowing date two and three which was significant but comparable
to sowing date one. The lowest disease severity (1.257 + 0.697) was docu-
mented at sowing date two compared to sowing date one and four but com-
parable to sowing date three. Pearson correlation analysis revealed that there
was a significant positive correlation (+0.560) between leaf spot disease inci-
dence and severity which was statistically significant at a = 0.01 (p < 0.01). In
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order to enhance production of Telfairia occidentalis leaves with reduced
disease incidence and severity, sowing dates two and three (first and second
weeks of April respectively) coupled with removal of disease leaves every
fortnight could regardless of tillage systems well manage leaf spot disease
compared to sowing dates one and four.
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1. Introduction

Telfairia occidentalis Hook. f. is a perennial vine of the cucurbit family [1] with
no secondary growth. The plant is commonly known in Cameroon for its highly
prized dark green leaves. Due to its high nutritional value leaves are often pre-
pared as an important delicacy in several households and cuisines. The leaves are
a reservoir of novel compounds, minerals, and vitamins with important advan-
tages for human health and body development [2]. This leafy vegetable is also
used as a food supplement [3].

Despite the immense economic importance of the vegetable to the rural pop-
ulation of Cameroon the nutritional, health benefits to the human population
and livestock, the sustained production of the crop still remains a great challenge
due to poor soils, drought, insect pest and disease. The diseases are more often
fungal attacks and varying symptoms amongst which are generally: powdery
mildew, soft rot, mottling, stunting and chlorosis [4]. The fungus, Phoma sorg-
hina, a ubiquitous facultative phytopathogen [5] attacks the leaves of the crop
and produces localized lesions of dead or collapsed cells with the effect of re-
ducing the leaf lamina. This has the effect of minimizing production of the leafy
vegetable and degrades its quality. Infection of leaves by the pathogen signifi-
cantly reduces the nutrient content [6]. Phoma sorghina is increasingly becom-
ing an important food crop pathogen, also involved with food contamination in
bananas and cereals [5].

[7] reported that leaf spot disease of Telfairia occidentalis can be managed by
spraying with chemicals every fortnight. However, chemical control of plant
diseases is of potential danger to man, non-target beneficial organisms and the
environment [8] and can also result in residual chemicals in food [9]. Given the
fact that the use of chemicals cannot be precluded as a method for disease con-
trol, the cost of these chemicals and their long term effects or consequences on
the natural ecosystem [10] expertise [8] and high cost require that other control
measures should be investigated.

In Cameroon, Telfairia occidentalis is often cultivated during the onset of the
rainy season between the months of March and April but there is paucity of in-
formation on the management strategies of leaf spot disease of Telfairia occi-

dentalis. Though some studies have been carried out by [4] there is still need to
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investigate other cultural techniques in order to ascertain the most efficient and
effective leaf spot management strategy. Information on these cultural strategies
and tactics on the management of 7elfairia occidentalis is craving. In order to
close this gap and improve on the quality of the leafy vegetable produced, there
is need to investigate other cultural control strategies.

The experiment was conducted to investigate the influence of tillage systems,
sowing date and removal of diseased leaves on the incidence and severity of leaf

spot disease of Telfairia occidentalis.

2. Materials and Methods
2.1. Location of Study Site

The study was conducted in the Dschang in 2019 and 2020 cropping seasons be-
ginning in March of each year. Dschang is the headquarters of the Menoua Divi-
sion which lies on latitude 5°26'38"N and longitude 10°03'11"E. with an equa-
torial monsoon climate. Menoua Division is one of the eight Divisions in the
West Region of the Republic of Cameroon. The Division constitutes one of the
main crop-producing areas in the Western Highlands agro-ecological zone of
Cameroon. This region is known to carry out intensive crop farming even
though the fertility of the soil is constraint [11]. Telfairia occidentalis is culti-
vated in this region by some individuals who have recognized the nutritional
and health preeminence of the leafy vegetable. Dschang is characterized by an
average annual temperature of 20.4°C, high annual relative humidity of 83% and
a mean annual rainfall of 1936 mm [12]. The wettest month is September with
an average of 244.6 mm of rain. The locality has two main seasons, the dry and
rainy seasons. The dry season begins late into November and ends with the
coming of the rains in mid-March. June is the hottest month with an average

temperature of 21°C and the coldest is July at 18°C [11] (Figure 1).
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2.2. Experimental Design

The experiment was laid out in a Randomized Complete Block Design (RCBD)
with three blocks; each with twelve experimental units (Figure 2). Each block
had three plots with identical sowing dates. The experiment was laid out over a
surface area of 121 m? (11 m x 11 m). Each experimental unit measured 1.5 m x

1.5 m. Plots and blocks were separated by an alley of 0.4 m.

2.3. Land Preparation and Establishment of the Crop

For each cropping season, the field was cleared and debris removed. The expe-
rimental units were then measured, pegged and moulded before selected ma-
tured, healthy Telfairia occidentalis seeds were sowed. All experimental units
were identified with unique tags.

Seeds were sown by broadcasting. Four (4) seeds were sown at the depth of 3

cm on each plot and at the rate of 1 m x 1 m. At the untilled site, a small slit or

BLOCK 1 BLOCK 2 BLOCK 3

’_3_5

EEEEEE

Sowing Date 1 3 Sowing Date 3 a=15m

Sowing Date 2 SD, Sowing Date 4 a=04m

Figure 2. Experimental design.
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punching a hole was opened into the soil with the aid of a machete before sow-
ing while at the tilled site, hands were directly used to open the hole and the
seeds sown. Four sowing dates were chosen at an interval of seven (7) days on
the selected plots (3 plots per replicate) and at the end of the four weeks sowing
period a total of 36 plots had been sown with a total of 144 seeds. First sowing
was on the last week of March of each year, second and third sowing were on the
first and second weeks of April while fourth sowing was on the third week of
April of each year.

Staking, to enable the plants grow upwards, was carried out three weeks after
emergence (WAE) and weed removal was carried out at regular intervals to en-
sure sustainability of the crop in the field. Bamboo trellises at a height of Im
were constructed over each experimental unit on which the vigorous herbaceous
stems will support themselves. Other field activities aimed at ensuring the sus-
tainability of the crop on the field and preventing intrusion by domestic animals
were as well executed for better assessment of the leaf spot disease and growth of

the crop.

2.4. Data Collection

2.4.1. Disease Assessment on the Experimental Plots

Data collection for disease incidence was carried out fourfold, following the ap-
pearance of the disease symptoms in the field beginning three WAE. The total
number of leaves for each stand was counted and leaves showing disease symp-
toms of leaf spot on all the plants per plot were cautiously removed. To reduce
the source of inoculum, the disease incidence and severity was therefore moni-

tored by the removal of the infected leaves on each plant.

2.4.2. Calculations for Disease Incidence
The data for disease incidence (DI) was arrived at by calculating the percentage
of the proportion of leaves infected per plant and per plot with the speculated

period using the following formula:

Percentage DI = Number of leaves infected <100
Total number of leaves sampled

2.4.3. Determination of Disease Severity
The disease severity commenced immediately after the assessment of the disease
incidence and different treatments were same as for disease incidence. The for-

mula for leaf spot disease severity (DS) is given by:

DS = Area of leaf tissue infected <100
Total area of leaf sampled

Due to the cumbersome nature of the equation above, the disease severity was
assessed based on the percentage disease incidence (proportion of diseased
leaves per plant) following the modified disease severity scale of [13] as follows
(Table 1):
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Table 1. Disease severity scale of leaf spot (scored at weekly interval).

Severity Numerical e
Description of symptom

Scale Rating
0 0 No disease.
1-20 1 Infection of the leaves with small spot lesions.
Moderate infection of leaf spot lesions spreading on the surface
21-40 2
of the leaves.
Severe infection of the leaves with leave spot lesions almost found
41-60 3 .
in all the leaflets.
Very severe infection on all the leaves with spot lesions spreading
61 - 80 4 . .
in all the leaflets and coalescing.
81 - 100 5 The entire plant are completely infected with all leaves having leaf

spot disease, some of the leaves having holes and there is leaf tearing.

2.5. Statistical Analysis

All data collected were input into Microsoft Excel for calculations involving leaf
spot disease incidence and disease severity and the data was analyzed using the
statistical package for social sciences (SPSS) version 23. An analysis of variance
(ANOVA) was carried out and the means separated using Duncan Multiple
Range Test (DMRT) for statistical significance at 95% confidence interval (p =
0.05).

Pearson correlation analysis was used to determine the relationship between

leaf spot disease incidence and severity.

3. Results and Discussion
3.1. Results

3.1.1. Leaf Spot Disease Incidence and Severity at Sowing Dates

In spite of the tillage system and cropping season, the leaf spot disease incidence
of Telfairia occidentalis leaves witnessed a steady decrease from sowing date one
(19.137 £ 12.206) to sowing date three (16.652 + 10.662), with a very low inci-
dence. Disease incidence then increased precipitously from sowing date three to
four (Figure 3). Statistical analysis showed that there was no significant differ-
ence amongst sowing dates one, two and three. A significant difference was
however documented between sowing date four and sowing dates one, two and
three (Table 2).

In the first year of the study, leaf spot disease incidence was generally higher
compared to that of the second across all sowing dates (Figure 4). A very high
disease incidence was observed at sowing date four (28.02 *+ 15.097) while sow-
ing date two recorded a comparatively lower disease incidence (20.285 + 12.466)
in 2019. On the contrary, very low disease incidences were recorded in 2020
across all sowing dates. A very low disease incidence was recorded at sowing
date three (21.245 * 10.839) while sowing date four registered a very high disease
incidence (16.813 + 12.269) in the same year (Table 3).
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Figure 3. Variation of leaf spot disease incidence at sowing dates.
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Figure 4. Variation of disease incidence at cropping seasons based on sowing dates.

Table 2. Disease incidence at sowing dates.

Sowing date (SD) Disease incidence
SD, 22.416 + 14.816°
SD, 19.137 + 12.206"
SD, 17.227 + 11.73°
SD, 16.652 + 10.662"

b, Means in the same column followed by the same superscript are not significantly different at p < 0.05
(DMRT).

Table 3. Disease incidence at cropping seasons based on sowing dates.

Sowing date Cropping season Disease incidence
2019 22.545 + 11.795
SD,
2020 15.729 £ 11.723
2019 20.285 + 12.466
SD,
2020 14.168 £ 10.155
2019 21.245 +10.839
SD;
2020 12.058 + 8.288
2019 28.02 +15.097
SD,
2020 16.813 + 12.269

Considering disease severity within this study, there was a reduction in leaf
spot disease severity from sowing date one (1.535 + 1.847) to two (1.257 +

0.697); and a steady increase from sowing date two through sowing dates three
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and four (Figure 5).

Sowing date four recorded the highest disease severity (1.611 + 0.73) com-
pared to sowing date two and three which was significant but comparable to
sowing date one. The lowest disease severity (1.257 + 0.697) was documented at
sowing date two compared to sowing date one and four but comparable to sow-
ing date three (Table 4).

In the first year of this study, leaf spot disease severity was generally higher
compared to that of the second year across all sowing dates (Figure 6). A very
high disease severity (1.889 + 0.723) was documented at sowing date four while
sowing date two recorded a comparatively lower disease severity (1.389 + 0.761)
in 2019. In contrast, very low disease severities were recorded in 2020 across all
sowing dates. Identical disease severities were evident at sowing dates two and
three while the highest disease severity (1.333 + 0.628) was documented at sow-
ing date four in the second year (Table 5).

1.8 4 1535 1.611

16 -
14 - W
12
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—
s

SD1 SD2 SD3 SD4
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Figure 5. Variation of disease severity at sowing date.
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Figure 6. Variation of disease severity at cropping seasons based on sowing date.

Table 4. Disease severity at sowing dates.

Sowing date (SD) Disease severity
SD, 1.257 + 0.697°
SD, 1.333 £ 0.515®
SD, 1.535 + 1.847%
SD, 1.611 + 0.730°

**<Means in the same column followed by the same superscript are not significantly different at p < 0.05
(DMRT).
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Table 5. Disease severity at cropping seasons based on sowing date.

Sowing date Cropping season Disease severity
2019 1.861 +2.491
SD,
2020 1.208 £ 0.670
2019 1.389 £ 0.761
SD,
2020 1.125 £ 0.604
2019 1.541 £ 0.555
SD,
2020 1.125 £0.373
2019 1.889 +0.723
SD,
2020 1.333 £0.628

3.1.2. Leaf Spot Disease Incidence and Severity at Tillage Systems

Sowing dates and cropping seasons notwithstanding, no-till plots recorded a
higher leaf spot disease incidence (19.657 + 11.532) compared to the till plots
(Figure 7). The numerical superiority for the no-till unit was however not sig-
nificant at p < 0.05 (Table 5).

Disease incidence at tillage systems based on sowing date within this study pe-
riod revealed that the no-tillage unit recorded higher leaf spot disease incidences
at sowing dates one and two. Sowing dates three and four registered compara-
tively lower incidences compared to the till unit at the same sowing dates
(Figure 8). A higher disease incidence was documented at the till unit at the
fourth sowing date (22.464 + 16.718) while a lower incidence was observed at the
same tillage system but at the second sowing date (13.631 £11.978). The no-till
unit registered a very low disease severity at sowing date three (15.803 + 9.154)
and a very high disease incidence at sowing date four (22.368 + 12.752) (Table
6).

As regards disease severity, the no-till unit registered a slightly higher value
for leaf spot disease severity compared to the till unit (Table 7) but the numeri-
cal supremacy of this value was not significant at p < 0.05.

Disease severity at tillage systems based on sowing date within cropping sea-
sons disclosed disease severities were higher at the no-till unit for sowing dates
one and two and lower for sowing dates three and four compared to the till units
at the same sowing dates (Table 8, Figure 9). Very low leaf spot disease severity
was noted down at sowing date three (1.222 + 0.451) for the no-till unit while
sowing date one displayed a very high disease severity (1.736 + 2.518) for the
same tillage system and for both tillage systems. A very low leaf spot disease se-
verity was documented at sowing date two (1.047 + 0.740) for the till unit while
sowing date four recorded a very high disease severity (1.625 + 0.862) for the
same tillage system (Table 9).

3.1.3. Leaf Spot Disease Incidence and Severity at Cropping Seasons

Disease incidence was higher in the first year of this study compared to the
second regardless of the tillage system and sowing date (Figure 10). In the first
cropping season of this study, a high leaf spot disease incidence (23.024 * 12.935)
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Figure 10. Variation of disease incidence at cropping seasons.
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Table 6. Disease incidence at tillage systems.

Tillage system Disease incidence
No-till 19.657 + 11.532°
Till 18.059 + 13.594*

‘Means in the same column followed by the same superscript are not significantly different at p < 0.05
(DMRT).

Table 7. Disease incidence at tillage systems based on sowing dates.

Sowing date Tillage system Disease incidence

Till 18.640 + 11.841

SD,
No-till 19.635 + 12.624
Till 13.631 +11.978

SD,
No-till 20.822 +10.383
Till 17.50 + 11.987

SD,
No-till 15.803 + 9.155
Till 22.464 +16.718

SD,
No-till 22.368 +12.753

Table 8. Disease severity at tillage systems.

Tillage system Disease severity
No-till 1.507 + 1.349°
Till 1.361 +0.743°

*Values in a column followed by the same letters are not significantly different at p < 0.05 (DMRT).

Table 9. Disease severity at tillage systems based on sowing dates.

Sowing date Tillage system Disease severity

Till 1.333 £0.671

SD,
No-till 1.736 £ 2.518
Till 1.047 +0.740

SD,
No-till 1.472 £ 0.581
Till 1.444 + 0.554

SD,
No-till 1.222 £ 0.451
Till 1.625 + 0.862

SD,
No-till 1.60 £ 0.573

was documented compared to that observed in the second (14.692 + 10.814).
Statistical analysis revealed that the values were significant at p < 0.05 (Table 7).
Regarding disease incidence within this study period at tillage systems, there

was most often than not a drop in disease incidence from the first to the second
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cropping season (Figure 11). Generally, there was a trivial drop in disease inci-
dence from 2019 to 2020 seasons at the no-till unit while there was a sharp fall
from the first season to the second for the tilled plots The till unit registered a
higher leaf spot disease incidence (25.782 + 13.856) in 2019 compared to no-till
unit for the same cropping season. In the second year of the study, the till unit
revealed a tremendously lower disease incidence (10.336 * 7.671) compared to
that observed in the first cropping season (Table 10).

Regardless of the tillage system and sowing date, there was a drop in disease
severity from the first to the second cropping season (Table 11, Figure 12).
Though disease severity was largely characterized by the infection of leaves with
small spot lesions regardless of the tillage system and sowing date, the 2019
cropping season recorded a higher disease severity (1.67 + 1.389) compared to
2020 which was significant (T'able 9).

Regarding disease severity at cropping seasons and tillage systems notwith-
standing the sowing dates, there was a decline in severity from 2019 to 2020
(Table 12, Figure 13). The till unit recorded a higher leaf spot disease severity
(1.722 + 0.806) in the first year of the study while the disease severity was com-
paratively lower (1.618 + 1.794) at the no-till unit for the same year. In the second

30 1 25.782
X 25
s 2052!’\ 19.048 .
2 20 A >~— — —o—no till
(5}
T 5 il
2 10.336
9 10 -
<
Q
25
o

0 :

2019 2020

cropping season (year)

Figure 11. Disease incidence at cropping seasons based on tillage systems.

Table 10. Disease incidence at cropping seasons.

Cropping season

Disease incidence

2019

2020

23.024 +12.935%

14.692 + 10.814°

**Means in the same column followed by the same superscript are not significantly different at p < 0.05

(DMRT).

Table 11. Disease incidence at cropping seasons based on tillage systems.

Cropping season Tillage system Disease incidence
Till 25.782 *+ 13.855
2019
No-till 20.266 + 11.335
Till 10.336 + 7.671
2020
No-till 19.048 £ 11.733
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Figure 12. Disease severity at cropping seasons.
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Figure 13. Variation of disease severity at cropping seasons based on tillage systems.

Table 12. Disease severity at cropping seasons based on tillage systems.

Cropping season Tillage system Disease severity
Till 1.722 £ 0.806
2019
No-till 1.618 £ 1.794
Till 1.00 £0.443
2020
No-till 1.396 + 0.639

year of the investigation, the till unit registered lower disease severity (1.00 *
0.443) compared to the no-till unit (Table 13).

3.1.4. Correlation between Disease Incidence and Disease Severity
Pearson correlation analysis revealed that there was a highly positive correlation
(p < 0.01) between the leaf spot disease incidence and disease severity which was
statistically significant at a = 0.01. Thus as disease incidence increased, so too
was disease severity. The coefficient of determination indicates that 56% of the
variation on the disease incidence could be accounted for on the basis of varia-
bility on the disease severity (or vice versa). Although it is apparent that disease
incidence caused disease severity, there is also the likelihood that one or more
extraneous variables which are related to disease incidence and/or disease sever-
ity, which have not been taken into account in the analysis, could be the un-
feigned reason for the moderate relationship that was ascertained between the
two variables (Table 14).
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Table 13. Disease severity at cropping seasons.

Cropping season Disease severity
2019 1.670 + 1.389°
2020 1.198 +0.584°

**Means in the same column followed by the same superscript are not significantly different at p < 0.05
(DMRT).

Table 14. Pearson correlation for disease incidence and disease severity.

DI DS
Pearson Correlation 1 0.560**
Sig. (2-tailed) 0.000
DI Sum of Squares and Cross-products 91,576.208 4432.933
Covariance 159.263 7.709
N 576 576
Pearson Correlation 0.560** 1
Sig. (2-tailed) 0.000
DS Sum of Squares and Cross-products 4432.933 683.493
Covariance 7.709 1.189
N 576 576

**Correlation is significant at the 0.01 level (p < 0.01).

3.2. Discussion

Telfairia occidentalis leaf spot disease incidence and severity was observed to be
lower and not significant following statistical analysis at sowing dates two and
three across the tillage systems and within the period of investigation. These
sowing dates (first and second weeks of April) could not have coincided with the
susceptible stage of the leafy vegetable resulting to reduced infection. This could
be attributed to lower initial inoculum level following removal of diseased leaves
every fortnight and luxuriant vegetative growth despite the high rains and hu-
midity. These results are in consonance with [7] who reported that removal of
diseased leaves every fortnight in 7elfairia occidentalis intercropped with other
crops had the effect of considerably reducing leaf spot diseased incidence and
severity.

A very high leaf spot disease incidence and severity was recorded at sowing
date one compared to sowing dates two and three. These results are in accord
with earlier investigations reported by [14] who intimated that higher incidences
and severities of scab were recorded on the early sown cowpeas than later sown
crops. This could be ascribed to changes in the microclimate of the environment
remarkably rainfall and high humidity coupled with susceptible stage of the crop
which favoured rapid germination and multiplication of the fungus following
the transition from dry season to rainy season. The rapid vegetative growth and

removal of diseased leaves could not however reduce the disease incidence and
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severity as the crop was more vulnerable to infection.

The very high disease incidence and severity in numerical terms and statistical
significance observed in sowing date four could be due to relatively high inocu-
lum built up from sowing dates one, two and three coupled with much reduced
vegetative growth which resulted in fewer leaves being produced. As the leaves
aged, they became more susceptible to infection by Phoma sorghina. With fewer
leaves, new infections were inescapable despite removal of diseased leaves.

Leaf spot disease incidence and severity, was not statistically significant on
tilled and no-till plots. This could be attributed to the fact that Phoma sorghina
is essentially a wind borne pathogen. [7] reported that the pathogens responsible
for Telfairia occidentalis leaf spot were wind borne. It appeared that vegetative
growth of Telfairia occidentalis was virtually indistinguishable in tilled and un-
tilled units. This is consistent with [15] who reported that Telfairia occidentalis
planted on no tilled plots were competing in terms of growth rate with those on
mound tilled plots. Tillage creates an environment more favourable for growth
in vigour which conferred some resistance to new and rapid infections. [16] re-
ported that no-tillage safeguards soil health. With zero tillage, soil moisture
content and temperature is conserved coupled with increased efficiency in natu-
ral cycles in no-till soils. This could have provided optimal conditions for growth
of the crop in the field which possibly minimized disease incidence and severity.
There was however pressure from weeds at the no-till unit. Another report
however gave contrary results from this and earlier studies. [17] highlighted that
significant differences were recorded in growth and yield parameters in Telfairia
occidentalis cultivated on till and no-till plots in an utisol.

Disease severity was generally characterized by infection of leaves with small
spot lesions. This could be attributed to the fact that diseased leaves were re-
moved every fortnight, minimizing the tendency of infection becoming mod-
erate, severe, and very severe or for the stands to be completely infected. This is
in agreement with [7] who intimated that removal of diseased leaves in Telfairia
occidentalis every fortnight had the effect of considerably reducing leaf spot dis-
ease incidence and severity. Disease severity was shown to be very severe in plots
where diseased leaves were not removed. It was reasoned that, the cultural prac-
tice of removal of diseased leaves at regular intervals significantly reduced initial
inoculum levels which certainly retarded the spread of new infections. As such,
infection was characterized only by small spot lesions.

The high leaf spot disease incidence observed in 2019 compared to 2020 could
be due to climate variability which favoured the development and spread of the
disease on the field. [18] reported that increase in temperatures generally in-
creases rates of fungal growth and reproduction and extends the reproductive
period resulting in more generations within a given time frame. Furthermore,
[9] reported that climatic changes are known to affect pathogen development
and survival rates with possible modification of host susceptibility that could
lead to changes in the impact of diseases on food crops. The authors went fur-
ther to highlight that climate change may affect not only the optimal conditions
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for infection but also host specificity and mechanisms of plant infection. In ad-
dition, [19] intimated that climate influences the incidence as well as temporal
and spatial distribution of plant diseases. Phoma sorghina is a necrotrophic pa-
thogen which obtains nutrients from living cells of Telfairia occidentalis leaves
and maintains a lengthy and deep interaction with their host. Therefore, all cli-
matic factors that cause or accelerate tissue death, such as high temperatures,
could favour high leaf spot disease incidence and severity as was the case in
2019.

4. Conclusion

For very low leaf spot disease incidence and severity, sowing dates two and three
coupled with removal of diseased leaves every fortnight regardless of the tillage
system turned out to be better. These cultural strategies and tactics can therefore
be embraced by cultivators to enhanced large scale and quality (healthy) produc-
tion of Telfairia occidentalis leaves. Low input technologies of this sort are af-
fordable to poor cultivators and vital for self-sufficiency in the production of

quality Telfairia occidentalis leaves.
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