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ABSTRACT

Faba bean (Vicia faba L.) has an important pulse crop in Ethiopian. It is consumed in various forms
and contributes to soil fertility improvement. However, its production and productivity are challenged
by biotic and abiotic constraints. Chocolate spot is known as Botrytis fabae, is a significant biotic
constraint that negatively impacts faba bean crops in highland areas of western Tigray. The aim of
the study mentioned was to assess faba bean varieties for their grain yield and resistance to
chocolate spot disease under field conditions. Field experiment was conducted at Welkayt and
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Tsegedie district during 2017 cropping season using five released faba bean varieties and one local
check. Treatments were evaluated with RCBD and replicated three times. There was significant
difference (p<0.01) among tested faba bean varieties and lactation, while, interaction effect of
varieties and lactation were non-significant variation (p<0.05). In the analysis conducted on grain
yield from different varieties, it was observed that the variety Hachalu achieved the highest grain
yield at 632kg/ha, followed closely by Tumsa with a yield of 611.8kg/ha. While, minimum yield was
obtained from variety Obse (384.3kg/ha) at Welkayt. Similarly, in Tsegedie maximum yield was
calculated from variety Tumsa (339.8kg/ha) and Hachalu (334.4kg/ha), respectively. Minimum vyield
was obtained from variety Obse (238.8kg/ha). There was significant variation among faba bean
varieties in terms of PSI at a significance level of P<0.05, while disease incidence did not show
significant differences among the varieties tested. Lowest mean disease severity was recorded
from varieties Hachalu (15%) followed by Tumsa (17.7%). However, Highest mean value was
recorded from Obse variety (30.02%) at Welkayt. Similarly, in Tsegedie lowest disease severity was
recorded from varieties Hachalu (28.7%) and Tumsa (28.8%). Highest mean value recorded from
varieties Obse (susceptible) (50.13). There was positively and significant correlation among yield
and Agronomic traits. However, there was negatively significant yield with PSI at both locations.
Varieties with low disease severity are useful in breeding program aimed at developing with higher
resistance of chocolate spot disease.

Keywords: Faba bean; yield; chocolate spot; correlation.

1. INTRODUCTION

“Faba bean (Vicia faba L.) is the most important
food crop cultivated in the world. It is the main
source of protein for many thousands of people.
Globally, it is the third most important feed grain
legume after soybean (Glycine max) and pea
(Pisum sativum L). According to Food and
Agriculture Organization” [1], it is grown in 58
countries. It's “king of crop” due to wide
adaptability to a range of soil environment,
productivity, high nutritive value, and usage in
high value medicine. “In Ethiopia, faba bean is
among the major grain legumes cultivated and
used extensively as a break crop in the
highlands. It is cultivated in highland (1800-
3000masl) areas which receives an annual rain
fall of (700-1000mm) and within cooled
temperature” [2].

“The production and productivity of faba bean is
affected by abiotic and biotic factors. The biotic
constraints include diseases, insect pests, and
weeds are limiting the crop yield. Among the
biotic constraints of faba bean diseases such as;
faba bean gall (Olpidiumviciae), faba bean rust
(Uromyces viciae-fabae), and chocolate spot
(Botrytis fabae) are the major and the most
widespread and destructive diseases. In
Ethiopia, the vyield-reducing capacity of
chocolate spot disease exceeds 61% on
susceptible cultivars and 34% in tolerant cultivars”
[3,4]. “Rust disease and faba bean gall causes
yield losses of up to 30% and 30-100%;
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respectively” [5,6]. “The relative significance of
aerial fungal diseases and their effect on vyield
vary in different years and crop production area.
However, some of them affect large areas in the
country where faba bean is cultivated and
cause large losses in quality and quantity of the
yield. Chocolate spot is a major limiting
factor in the main Faba bean growing
region of Ethiopia and yield losses vary from 34-
60%” [7,8].

It is the most destructive disease, causing
large yield losses both in quality and quantity of
the crop. Many control measure are
possible; such as the use of resistance
genotypes, fungicide chemicals, biological and
modified cultural practices. Allot of findings were
done for the management of chocolate spot
disease in the country even in Tigray region.
Still, there has not been studied under field
condition so far in the high land areas of
western Tigray. Accordingly, the present
study was conducted to evaluate released
faba bean varieties for grain yield and
resistance to chocolate spot disease under field
condition.

2. MATERIALS AND METHODS
2.1 Description of Study Areas
The field experiment was conducted during the

2017 main crop growing season at two locations,
namely: Welkaytdistrict (Tabia Degena) and
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Tsegedie district (Tabia Endaslasse) western
Tigray, Ethiopia as described in (Table 1). The
agro ecology of the districts is Dega, weyna
Dega and kolla (Table 1). In both study areas;
major growing crops are wheat, barley, teff and
faba bean in the highland areas. Whereas,
sesame, sorghum and cotton also in the lowland
areas.

2.2 Experimental Materials and Field

Management

The treatments to be evaluated were five
released varieties (Hachalu, Gova, Dosha, Obse
and Tumsa) and one local check cultivar. The
varieties obtained from Holeta Agricultural
Research Center. The experiment was laid out in
RCBD design with three replications. Each
treatment was randomly assigned into a plot area
of 5 m row length and 2 m width. The spacing
between the blocks and plots were 2 m and 1 m,
respectively. A recommended spacing of 10 cm
between plants and 40 cm between
rows was used for the experiment. Each
experimental plot received the same rate of NPS
(100kg/ha) and Urea (50kg/ha) fertilizers, and all
the other management practices were applied
equally and properly as per the
recommendations.

2.3 Agronomic Data

Yield components including plant height, number
of pod per plant, number of seeds per
pod, hundred seed weight and grain yield
(kg/ha) were determined. Plant height was
measured from ten randomly selected plants in
each plot. However, number of pod per plant
and number of seeds per pod were counted
from ten randomly selected plants and pod
from each plot, respectively. Grain yield
(kg/ha) was measured from threshed, winnowed

sensitive balance and converted into kilogram
per hectare.

2.4 Disease Data

Disease incidence and severity of chocolate spot
disease was recorded once at 80and 85 days
after planting using the scale of (Hagazy et al.
2012) at Welkayt and Tsegedie, respectively.
Where; 0-2%; >2-15%; >15-40%; >40-60%; >60-
80%; >080% with response of highly resistance,
resistance, moderately resistance, moderately
susceptible, susceptible and highly susceptible,
respectively. The severity of chocolate spot
disease was recorded using the scale 0 - 9 [9]
(Table 2).

Disease incidence and severity were calculated
using the formula indicated below.

» Disease incidence (%); it was calculated
by (total infected plant x 100)/total
observed plant,

» Disease severity (%); it was obtained by
(area disease coverage x 100)/total
observed area,

» Percent severity index (PSI %) for easy
of analysis; it was calculated by (sum of
rating scalesx100)/(No. Of plants scored x
maximum score of scale)

2.5 Statistical Analysis

Analysis of variance was done for yield, yield
components (date of maturity, plant height,
number of pod per plant, seeds per pod and
hundred seed weight) and chocolate spot
disease (incidence and severity) from the
field.experiment. Least Significant Difference
(LSD) values were used to separate differences
among treatment means at 5% probability level.
ANOVA was performed using General Linear

and cleaned plots separately using a Model (GLM) Genstat 18 version.
Table 1. Description of study areas
Location  Altitude Longitude Latitude Rainfall Temperature
(m.a.s.l) (mm) Max Min

Welkayt <2353 13°48'6.6"- 36°50'29"- 700- 1800 25°C 17.5°C
14°6’41”N 37°20°25"E

Tsegedie >2700 13°4'25”- 36°510'29” - 700- 3000 25°C 17.5°C
14°6’55”"N 37°05'25"E

Note; masl: Meter above sea level; mm: Mil-mete; Max: Maximum; Min: Minimum
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Table 2. Infection and scale for recording severity of chocolate spot

Scale Justification

0 No disease symptoms

3 Few small disease lesions

5 Some coalesced lesions with some defoliation

7 Large coalesced lesions sporulation lesions, 50% defoliation and some dead plants

9 Extensive, heavy sporulation, stem girdling, blackening and death of more than 80% of plants.

3. RESULTS AND DISCUSSION

3.1 Analysis Variance of Yield and

Disease Severity (PSI)

In both studied areas (Welkayt and Tsegedie
districts); faba bean varieties trial shows a
significant difference mean squares values due
to difference source of variability in combined
ones are presented in (Table 3). According to the
results of combined ANOVA for grain yield;
replication, varieties, location, varieties*location
and error were contributed 1093, 26966, 503721,
4145, and 2429 respectively. And also, for PSI
replication, varieties, location, varieties*location
and error were contributed, 11.31, 329.63,
3310.08, 54.52 and 20.84, respectively (Table 3).
The effect location accounted higher from the
total variation in grain yield. This indicated the
test locations were highly variable and large
differences among the test environments on the
yield performance of faba bean varieties. On the
other hand, varieties and location * varieties
interaction effects accounted lower from the total
variation in grain yield. Combined analysis result
over locations elucidates that locations were
highly significant for all traits.Therefore, it could
be concluded that locations significantly affected

the performance of the tested faba bean varieties.

And the interaction effect of variety with location
showed insignificance. The previous report on
faba bean indicated that the environmental effect
accounted for the largest part of the total
variation [10].

3.2 Yield and Yield Component
3.2.1 Grain yield

The analysis of variance revealed that there were
significant (P<0.05) difference between tested
faba bean varieties in grain yield. However,
Interaction effect of location*varieties was
showed non-significant (P<0.05) variation for
seeds per pod, plant height, seed yield as well as
hundred seed weight. This indicates that the
varieties responded similarly to the tested
locations for plant height, hundred seed weight
and yield or the varieties respond no varieties by
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interaction for those traits. In Welkayt the mean
for yield of tested varieties was ranged from
632.kg/ha-384.3kg/ha. Maximum yield was
obtained from variety Hachalu (632 kg/ha)
followed by variety Tumsa (611.8 kg/ha).
Minimum yield was obtained from variety Obse
(384.3 kg/ha) and followed by variety Dosha
(475.8 kg/ha) (Table). The total grain vyield
recorded in the study area was lower than the
national average vyield; this could be due to
strong acid nature of the soil in the study areas.
In addition, yield of faba bean was greatly
affected by chocolate spot disease. Similarly, In
Tsegedie the yield of faba bean was ranged from
(339.4 kg/ha- 238.8 kg /ha). The highest yield
was obtained from the variety Tumsa (339.8
kg/ha) followed by Hachalu (334.4 kg/ha) (Table
4). The lowest yield was obtained from varieties
Obse (238.8 kg/ha), which was susceptible to
chocolate spot disease (Table 4). Relatively the
yield was very low at Tsegedie as compared to
Welkayt, it could be due to the soil strong acidic
nature. In addition the reduction in yield could be
attributed to the high disease incidence. These
finding were confirmed by Negash et al [11], who
reported that significant differences were
observed in grain yield (kg/ha) in tested Faba
bean varieties and accordingly, maximum yield
was calculated from variety Hachalu.

3.2.2 Plant height

The combined data analysis for plant height was
significant difference (P<0.01) among tested
released Faba bean varieties (Table 4), on both
locations. Accordingly, variety Hachalu (115.1cm)
followed by Tumsa (112.1cm) were showed the
highest plant height and Obse (96.2cm) revealed
the shortest plant height at Welkayt. Similarly, at
Tsegedie tallest variety was Govan (111.1cm)
and shortest was Obse (83.7cm) (Table 4). This
is in line with Kindie and Nigusie [12] which
showed maximum plant height was recorded for
Gora, CS-20DK, and Tumsa with mean scores of
98.30 cm, 94.50 cm, and 91.37cm, respectively.

3.2.3 Pod per plant and seed per pod

Number of pod per plant and seed per pod were
significant difference (P<0.05) among the all
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tested varieties (Table 4) at Welkayt. But, there
was not statistically significant variation at
Tsegedie. Hachalu, Tumsa and local check
ranked first to thred for number of pod per plant
(7.27, 6.13 and 5.87), respectively. Lowest pod
per plant was recorded from variety Obse (4.4).
Maximum seed per pod was obtained from
Hachalu (2.87) and Obse (2.8). Minimum seed
per pod was recorded from variety Tumsa (2.5)
at Welkayt. Seed size is among one of the most
important character used for farmers to select
better variety.

3.2.4 Hundred seed weight

There was significant variation in the values of
hundred seed weight shown by the faba bean
varieties, confirming that the genetic variation
among varieties at Welkayt. However, there
wasn't significant variation (P<0.05) at Tsegedie.
Of all tested varieties Hachalu (76 g) produced
heaviest Seed weight followed by variety (74.77
g). While, lowest seed weight local (59.03 Q)
followed by varieties Obse (65.53 g) at Welkayt
(Table 4). Varieties with highest hundred seed
weight have great importance for fetching local
and export market with premium price. These
varieties are highly demanded even for home
consumption.

3.2.5 Disease Incidence and Severity (PSI)

Investigation revealed that the effect of location
was statistically highly significant (P<0.001) on
percentage severity index (PSI) and incidence of
chocolate spot disease. Chocolate spot disease
PSI was recorded higher at Tsegedieas
compared toWelkayt. The overall average PSI
and incidence were recorded 22.4% and 47.1%,
respectively in Welkayt. And also in Tsege die
average PSI and incidence were 76.4% and
41.62%, respectively (Table 5). The variation in
infection could be due to variability in climatic
situation including temperature and moisture, as
well as edaphic properties such as soil texture
and acidic soil. Since the elevation for the study

areas, Tsegedie was relatively higher than
Welkayt, this may favor disease development.
Besides, the moist and rainfall condition of the
experimental site in Tsegedie may create
conducive micro-environment for development of
the disease. Differences in farm activities
dictating the amount of inoculum in the field such
as choice crop cultivars/varieties and crop
rotation could also the reason for variation in
disease pressure among testing locations. The
result in lined with Abera and Semagn [13]
reported that maximum percent of chocolate spot
disease incidence and severity were recorded on
Fields at high altitude (>2700masl) than low
altitude (<2500).

Chocolate spot disease severity was statistically
significant variation (P<0.05) among the tested
faba bean varieties at Welkayt. However,
incidence wasn't significant variation (P<0.05)
among faba bean varieties. The highest mean
chocolate spot severity was measured on the
Obse variety (30.27%) followed by variety Dosha
(24.2%). However, there wasn't significant
variation with other varieties except with Hachalu.
Lowest mean severity was recorded from variety
Hachalu (15%) (Table 6). Hachalu was highly
significant variation with all varieties except with
Tumsa variety. Hachalu and Tumsavarieties had
low infection expressed resistance and
moderately resistant to chocolate spot disease,
respectively. The result of analysis of variance
was statistically significant variation (p<0.05)
among the faba bean varieties on the PSI,
atTsegedie. But, disease incidence wasn't
significant (P<0.05) difference between varieties.
Maximum severity was calculated from variety
Hachalu (28.73%) followed by variety Tumsa
29.83%). Minimum severity was calculated from
variety Dosha (50.13%) followed by variety Obse
(48.23%). In this study area, Hachalu and
Tumsavarieties had moderately resistant, except
Dosha (susceptible); Gova, Obse and local
varieties were moderately susceptible to
chocolate spot disease severity.

Table 3. Analysis variance of five released faba bean varieties and one local check trial at
Welkayt and Tsegedie districts during 2017 cropping season

Source of variation Degree of freedom

Mean of square (yield)

Mean of square (PSI%)

Replication 2 1093ns 11.31ns
Varieties 5 26966** 329.63**
Location 1 503721** 3310.08**
Varieties * location 5 4145ns 54.52ns
Error 22 2429 20.84

CV (%) 14.2 14.5

Note; CV: Coefficient variance, ns: Non-significant, PSI: Percentage severity index,
**: Highly significant difference
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Table 4. Mean performance of five faba bean varieties and one local check for yield and yield
parameters at Welkayt and Tsegedie districts during 2017 cropping season

Welkayt Tsegedie

Varieties 100 NPP NSP PH GY 100SW NPP NSP PH Yield

SW (9) (cm) (kg/ha)  (9) (cm) (kg/ha)
Obse 65.53ab 4.4a 2.8ab 96.2a 384.3a 45.67 4.47 2.60 83.7ab 238.8a
Gova 76b 5.33ab 2.63ab 104.3ab 511.labc 48.00 5.73 2.40 111.4b 282.7b
Local 59.03a 5.87ab 2.87b 105.4ab 499.2ab 48.03  4.63 2.33 88.33a 246.6a
Dosha 71.7b 5.13ab 2.6ab 100.3ab 475.8a 52.17 4.43 2.40 99.8ab 252.8ab
Tumsa  70.87b 6.13ab 2.5a 112.1ab 611.8bc 55.83 5.70 10.97 8986a 339.4c
Hachalu 74.77b 7.27b 2.87b 114.1b 632c 60.00 6.20 2.50 96.33ab 334.4c
Mean 69.70 569 2.70 1054 519 51.60 5.19 3.90 95.6 282.4
Lsd (5%) 1021 228 0.32 1538 1234 1540 1.62 1091 20.77 32.82
Cv (%) 8.10 2200 660 8 13.1 16.40ns 17.10ns 155.1ns 11.9 6.6

Note; CV: Coefficient variance, cm: Centimeter, GY: Grain yield, g: gram, kg: Kilogram, ha: Hectare, Lsd: List significant
difference, NPP: Number of pod per plant, NSP: Number of seed per pod, PH: Plant height, 100SW: Hundred seed
weight ns: Non-significant

Table 5. Effects of location on faba bean yield and chocolate spot disease (incidence and PSI)

at Welkayt and Tsegedie districts

Location Yield (kg/ha) Incidence (%) PSI (%)
Welkayt 519a 47.1a 22.4a
Tsegedie 282.3b 76.47b 41.62b
Mean 400.65 61.785 32.01
Lsd (5%) 212.7 24.67 17.46
CV (%) 43.21 29.45 33.57

Note; CV: Coefficient variance, Kg: Kilogram, LSD: List significant difference, PSI: Percentage severity index

Table 6. Reaction and mean value of percentage severity index (PSI) of faba bean varieties and
local check at Welkayt andTsegedie districts

Varieties Welkayt Tsegedie

Incidence (%) PSI (%) Reaction Incidence PSI (%) Reaction

(%)

Obse 56.43 30.27b MR 78.7 48.23b MS
Gova 47.91 23.8ab MR 75.31 46.2b MS
Local 45.8 23.3ab MR 76.82 47.57b MS
Dosha 49.45 24.2ab MR 88.36 50.13b S
Tumsa 42.12 17.7a MR 71.49 28.87a MR
Hachalu 40.89 15a R 68.16 28.73a MR
Mean 47.1 22.4 76.47 41.62
Lsd (5%) 8.9ns 9.15 10.34ns 7.053
CV (%) 17.89 22.4 25.35 9.3

Note; MR: Moderately resistant, MR: Moderately susceptible, ns: Non-significant, PSI: Percentage severity index,
R: Resistance and S: Susceptible

Table 7. Association among plant height, number of pod per plant, seed per pod, hundred seed
weight, grain yield and percentage severity index at Welkayt

100SW DM DS GY NPP NSP
DM -0.24
DS -0.42* -0.26*
GY 0.4* 0.21* -0.96**
NPP 0.15 0.12 -0.02 0.08
NSP -0.52** 0.33* 0.14 -0.14 0.21
PH 0.25* 0.22* -0.73* 0.76** 0.45* 0.25*
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Table 8. Association among plant height, number of pod per plant, seed per pod, hundred seed
weight, grain yield and percentage severity index at Tsegedie

100SW DM DS GY NPP NSP
DM -0.07
DS -0.82** -0.24*
GY 0.72** 0.35* -0.93**
NPP 0.01 0.26* -0.01 0.1
NSP -0.06 -0.08 0.02 -0.08 -0.15
PH -0.2 0.12 0.21 -0.15 0.6** -0.34*

Note; DM: Date of maturity; PSI: Percent severity index; GY: Grain yield; NPP: Number of pod per plant; NSP:
Number of seed per pod; PH: Plant height; 100SW: Hundred seed weight; *: Significant; **: Highly significant.

The result indicates that these faba bean
varieties possess certain genes for resistance to
chocolate spot disease caused by the pathogen
Vicia faba L.; these varieties may be useful as
source of resistance (for the development of
resistant varieties) in the faba bean-breeding
program. Besides, growing the varieties that
display very low level of disease severity
(resistance varieties) may reduce damage and
yield loss in areas where chocolate spot disease
is most prevalent. The use of resistant variety is
the most practical, cost-efficient, and
environmentally safe control method for the
management of chocolate spot diseases. The
result was lined with [14] who reported that some
released faba bean varieties and local cultivars
display low level of disease symptom and
resistant to chocolate spot disease, others were
showed moderately resistant. In addition,
previous reports indicated that most improved
varieties were moderately resistant to moderately
susceptible for most faba bean fungal disease
[15]. The result Harmony with [16] who reported
that Tumsa variety was moderately resistant to
chocolate spot. In addition [11], studied Hachalu,
had better effect in reducing chocolate spot
epidemics, increased seed yield and higher
economic benefits over the local cultivar. And
also the result was supported by [17] who
reported that lowest disease severity (which is
moderately resistance to chocolate spot disease)
was recorded from variety Tumsa followed by
variety moti.

3.3 Correlation among Yield
Parameters and PSI

Yield,

In each experimental site (Welkayt and
Tsegedie) showed that significant negative
association of yield and yield parameters with
PSI. However, among the agronomic parameters
such as, yield, Maturity, plant height and hundred
seed weight were significant and positively
correlated with in each other's, at Welkayt.
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Whereas, in Tsegedie association between yield,
maturity and hundred seed weight was a positive
and significantly correlated with PSI (Tables 7
and 8). The result was supported by [17], who
reported that for high vyield positive and
significant association with agronomic traits (this
indicates that high number of seed per pod,
fewer pod with large seed, higher number of pod
in plant, heavies hundred seed weight positively
affect yield of faba bean varieties). There was a
negative and significant association between
grain yieldand percentage severity index of
chocolate spot disease at both locations (Tables
7 and 8). This indicates that PSI had a vital role
on faba bean grain yield reduction. The result
was agreed with [18,19] reported that vyield
correlated negatively and significant with disease
incidence.

4. CONCLUSION AND RECOMMEN-
DATION
Faba bean is the first among pulse crops

cultivated in Ethiopia and a leading protein
source for the rural people and used to make
various traditional dishes. Based on the present
study, the performance of faba bean varieties to
some extent low yield was obtained as compared
with national level. The highest vyield was
obtained from variety Hachalu followed by variety
Tumsa in Welkayt. Lowest yield was obtained
from variety Obse. Similarly, In Tsegedie
maximum vyield was calculated from variety
Tumsa and minimum yield was calculated from
variety Obse. In this study, all faba bean
varieties were infected by chocolate spot disease
at both locations. Disease incidence and severity
were lowest at Welkayt as compared to Tsegedie.
Disease incidence was non-significant (P<0.06)
difference between varieties on both locations.
Lowest mean severity was recorded from
Hachalu; which is resistance to chocolate spot
and highest mean severity recorded from Obse
(moderately resistant) at Welkayt. In Tsegedie;
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lowest mean severity recorded from Hachalu and
Tumsa (moderately resistant). Highest mean
severity recorded from Obse (susceptible). There
was a positive and statistically significant
correlation between yield and agronomic traits.
However, there was a negative and significant
correlation yield with PSI at both locations. This
disease is economically important and caused
high yield loss at the study sites. It can be
concluded that Hachalu is moderately resistant to
chocolate spot disease and show superior yield
and may be recommended for use in chocolate
spot disease prone areas in Western Tigray,
Ethiopia. Varieties with low incidence and
severity useful in breeding program aimed at
developing with higher resistance of chocolate
spot disease. Further research is needed in
future to cover a wide range of environments and
verities to screen high yielder and resistant to
chocolate spot disease.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of this manuscript.

ACKNOWLEDGEMENT

The author acknowledge Tigray Agricultural
Research Institution, Humera  Agricultural
Research Center and protection and pulses case
team for support and helping the financial
assistance and other facilities for the completion
of this study.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Faostat FA. Statistical database; 1993.
Available:http://apps. fao. org/. 2009.

2. Monyo ES, Gowda CL. Grain legumes
strategies and seed roadmaps for Select
Countries in Sub-Saharan Africa and
South Asia. International Crops Research
Institute for the Semi-Arid Tropics; 2014.

3. Bernier CC. Field manual of common faba
bean diseases in the Nile Valley.
International Center for  Agricultural
Research in the Dry Areas; 1993.

4. Berhan M, Bekele D. Impact of chocolate
spot (Botrytis fabae SARD) On Production

88

10.

11.

12.

13.

Of Faba Bean (Vicia faba L.) and its
management of in Ethiopia: A Review.
Asian Journal of Advances in Research.
2021;4(1):1226-36.

Teklay Abebe TA, Tsehaye Birhane TB,
Yemane Nega YN, Assefa Workineh AW.
The prevalence and importance of faba
bean diseases with special consideration
to the newly emerging faba bean gall in
Tigray, Ethiopia.

Dereje G, Wendafrash GK, Gemechu K.
Faba Bean Galls: a new disease of faba
bean in Ethiopia. 2012:1-6.

Available at Google. doc. com

Haile M, Adugna G, Lemessa F. Reactions
of improved faba bean Vvarieties to
chocolate spot (Botrytis fabae Sard.)
epidemics across contrasting altitudes in
southwest Ethiopia. African Journal of
Agricultural Research. 2016;11(10):837-48.
Sahile S, Abang MM, Fininsa C, Ahmed S,
Sakhuja PK, Baum M. Pathogenic and
genetic diversity of Botrytis fabae Sand.
isolates from faba bean fields in different
agro-ecological zones of Northern Ethiopia.
Archives of phytopathology and plant
protection. 2012;45(10):1218-36.

Rognli OA. Salvatore Ceccarelli.
International  Center for  Agricultural
Research in the Dry Areas (ICARDA), PO
Box 5466, Aleppo, Syria. InBreeding
Fodder Crops for Marginal Conditions:
Proceedings of the 18th Eucarpia Fodder
Crops Section Meeting, Loen, Norway.
Springer.1993;2:101.

Tadesse T, Sefera G, Asmare B, Tekalign
A. Genotypes by Environment Interaction
and Grain Yield Stability for Advanced
Faba Bean Genotypes in the Highlands of
Bale, Southeastern Ethiopia. Adaptation
and Generation of Agricultural
Technologies. 2020;23:51.

Negash TT, Azanaw A, Tilahun G, Mulat K,
Woldemariam SS. Evaluation of Faba
bean (Vicia faba L.) varieties against
chocolate spot (Botrytis fabae) in North
Gondar, Ethiopia. African Journal of
Agricultural Research. 2015;10(30): 2984-
8.

Kindie Y, Nigusie Z. Participatory
evaluation of faba bean (Vicia faba L.)
varieties for yield and yield components in
wag-lasta, eastern amhara, Ethiopia. East
African Journal of Sciences. 2019;13(1):7-
14,

Abera M, Semagn M. Assessment of
factors influencing chocolate spot (Botrytis



14.

15.

16.

Kebede et al.; Int. J. Path. Res., vol. 13, no. 5, pp. 81-89, 2024; Article no.lJPR.115946

fabae) Disease epidemics of faba bean
(Vicia faba L.) at Tach Gayint District in
North Western Ethiopia. Open Journal of
Ecology. 2022;12(7):391-406.

El-Badawy NF, Abo-Hegazy SR, Mazen
MM, Mohamed HA. Evaluation of some
faba bean genotypes against chocolate
spot disease using CDNA fragments of
chitinase gene and some agronomic
methods. J Am Sci. 2012;8:241-50.
Desalegn H. Survey and Management of
Chocolate Spot (Botrytis Fabae) Disease
of Faba Bean (Vicia Faba L.) Through
Improved  Varieties and  Fungicide
Application at Dabat District,
Ethiopia (Doctoral dissertation); 2015.
Tolessa TT, Keneni G, Mohammad H.
Genetic progresses from over three
decades of faba bean (Vicia faba'lL.)

17.

18.

19.

breeding in Ethiopia. Australian Journal of
Crop Science. 2015;9(1):41-8.

Zebire DA, Tadesse KA. Evaluation of faba
bean (Vicia faba L.) varieties for yield and
reaction to chocolate spot disease at
Chencha, Southern Ethiopia. African
Journal of Plant Science. 2018;12(8):155-
63.

Kebede AA, Golla WN, Kindeya YB.
Screening of sesame genotypes resistance
to Fusarium wilt disease (Fusarium
oxysporum f. sp. sesumi) in western Tigray,
Ethiopia. 2020:107-111.

Bedawy IM, Moharam MH. Performace of
some Sesame (Sesamum indicum L.)
Genotypes for Resistance to Wilt Disease
Caused by Fusarium oxysporum f. sp.
Sesami. Journal of Plant Production.
2018;9(12):1063-8.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/115946

89


https://www.sdiarticle5.com/review-history/115946

