academic|ournals

Vol. 11(10), pp. 837-848, 10 March, 2016
DOI: 10.5897/AJAR2014.9316

Arficle Number: SA92CCES7546 African Journal of Agricultural
ISSN 1991-637X
Copyright ©2016 Research

Author(s) retain the copyright of this article
http://www.academicjournals.org/AJAR

Full Length Research Paper

Reactions of improved faba bean varieties to chocolate
spot (Botrytis fabae Sard.) epidemics across
contrasting altitudes in southwest Ethiopia

Mesele Haile!, Girma Adugna®* and Fikre Lemessa?

'Hawassa Maize Research Centre, P. O. Box 1793, Hawassa, Ethiopia.
2Department of Horticulture and Plant Sciences, College of Agriculture and Veterinary Medicine, Jimma University,
P. O. Box 307, Jimma, Ethiopia.

Received 6 November, 2014; Accepted 20 August, 2015

Chocolate spot (Botrytis fabae Sard.) is one of the major diseases menacing faba bean (Vicia faba L.)
production and restraining its productivity in Ethiopia and other African countries. The yield losses
reach up to 100% on susceptible cultivars. Although a number of faba bean varieties with good yield
potential have been released, their reaction to this major disease and yield performance are little
understood in southwest Ethiopia. Thus, chocolate spot epidemics on 13 improved faba bean
varieties were studied under natural infections at three sites varying in altitudes from 1805 to 2660 m
in the Dawuro zone of southwest Ethiopia. The field experiments consisted of 14 treatments (13
varieties and a local cultivar) are laid out in a randomized complete block design (RCBD) with three
replications (40 plants/plot) during the 2011/2012 crop season. The onset and progress of chocolate
spot severity was assessed (with a 1-9 scale) every seven days until the epidemic attained peak and
then grain yield and 100-seed weight were recorded and statistically analysed. The varieties varied
significantly (P <0.001) in disease severity index, AUDPC and infection rates (r) values, grain yield and
100-seed weight. CS20DK, Degaga, Nc-58, Bulga-70, Tesfa and Kasa exhibited high to moderate
resistance to chocolate spot with consistently slow progression and terminal disease severity,
AUDPC- and r-values at all testing sites. The yield performance of CS20DK and Degaga were also
superior at Tocha and Turi while Nc-58 (2027 kg/ha) and Moti (1973 kg/ha) that showed susceptible
reaction gave good yield only at Tocha. This study indicated that improved faba bean varieties reacted
differently to chocolate spot infection and yield potentials across varying localities, and thus better
performing varieties such as CS20DK, Degaga and Nc-58 are recommended for faba bean production
in southwest Ethiopia.
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INTRODUCTION

Faba bean (Vicia faba L.) has been grown in the highlands of Ethiopia between 1800 and 3000 m above
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Table 1. Altitude and soil® characteristics of the experimental sites in Dawuro, southwest Ethiopia.

Study site Altitude (m) pH CEC (Meg/gm) C oM Total N Av. P Texturg

Sand Clay Silt Class
Tocha 2660 5.4 0.1 1.37 2.35 74.2 0.12 28 18 54 Silty loam
Mari 2445 5.2 0.06 0.78 1.34 52.8 0.07 36 22 42 Loam
Turi 1805 5.7 0.06 1.13 1.95 46.2 0.10 24 26 50 Silty loam

#Soil samples taken at 20 cm depth and analyzed at Hawasa Soil Laboratory, Ethiopia. CEC, C, OM, Av. P refers to cation exchange capacity, carbon, organic matter and

available phosphorous, respectively.

sea level (a.s.l.) for many decades and the
country is now considered as one of the centers of
secondary diversity for the crop (Agegnehu et al.,
2006). The crop occupies the largest areas
among legumes and the total area under
cultivation is estimated to be about 512,067 ha
from which 200,000 metric tonnes of grain yield is
harvested (FAOSTAT, 2010). The primary
producers of pulses are small-scale farmers with
small and dispersed plots under rain-fed
conditions with substantially lower yields of less
than 0.9 t/ha as compared to the improved faba
bean varieties and international yields.

Chocolate spot (Botrytis fabae Sard.) is the
major fungal disease hampering faba bean
production in Ethiopia (Dereje and Yaynu, 2001;
Sahile et al.,, 2010). It is a highly prevalent and
destructive disease, causing yield loss up to 61%
on a susceptible and 34% on tolerant faba bean
genotypes in the central highlands (Dereje and
Yaynu, 2001). Sahile et al. (2010) reported even
higher losses of 67.5% in the unsprayed faba
bean plots in northwest Ethiopia.

The extent of chocolate spot damage and
genetic diversity of B. fabae has been less
understood in southwestern parts of Ethiopia
although many research activities, including
development and release of improved faba bean
varieties, have been undertaken in the cereal-

pulse based farming system of the central
highlands of the country. To-date, more than 20
improved varieties with grain yield varying
between 1.8 to 4.0 t/ha have been released for
production. The newly developed varieties include
CS20DK, Kusse-2-27-33, Bulga 70, NC-58,
Kassa, Tesfa and Degaga (MoAR, 2009).
However, the adoption of these improved faba
bean varieties has been challenged by many
biotic and abiotic factors, in particular by
chocolate spot (B. fabae) infections. Besides the
considerable differences in soil and weather
conditions across faba bean belts, there exists
wide variation in pathogenicity among B. fabae
populations collected from diverse regions
(Dereje, 1996). Sahile et al. (2012) indicated
differences in virulence among 76 B. fabae
isolates collected from faba bean fields in northern
Ethiopia.

The production of the crop is enormously
declining as the local faba bean cultivars are
entirely attacked by chocolate spot and other
diseases in southwest Ethiopia. The deployment
of resistant varieties to this calamitous disease is
one of the management approaches and in order
to identify the resistant varieties, the test genotype
has to be assessed under naturally occurring
heavy disease zones (hot spot) and through
artificial infection (Bond et al., 1994; Villegas-

Fernandez et al., 2009). In this study, the
epidemics of chocolate spot (B. fabae) on 13
improved faba bean varieties was carried out
under field conditions across three altitudinal
gradients. The performance of the improved
varieties Vis-Vis the respective local
cultivars/landraces in reaction to the disease and
their yield potential are discussed.

MATERIALS AND METHODS
Description of the study sites

Chocolate spot epidemics were studied on thirteen
released faba bean varieties and a local cultivar under field
conditions in three districts representing potential faba
bean producing areas of the Dawuro zone in southwest
Ethiopia during the 2011/2012 crop season. The sites were
Tocha, Mari and Turi situated at varying altitudes between
1800 and 2660 m a.s.| (Table 1) and characterized by wet
and humid climatic conditions where chocolate spot is
known to be consistently prevalent and severe on local
cultivars.

Faba bean varieties

Seeds of thirteen improved faba bean varieties with
relatively high yield (1.5 — 4.0 t/ha) that had been released
for production between 1978 and 2010 (MoARD, 2009;
EARO, 2010) were obtained from Holleta Agricultural
Research Center, Ethiopia. A ‘local cultivar’ commonly



Table 2. Agronomic characteristics of released faba bean varieties used in the study.
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Faba bean variety Pedigree name

Production domain (m)

Maturity days

Yield (gt/ha) Year of release

Bulga-70 Coll 111/77 2300-3000 143-150 15-35 1994

CS20DK CS20DK 2300-3000 145-160 20-40 1977

Degaga R-878-3 1800-3000 116-135 20-45 2002

Gebelcho Tesfa x ILB4726 1800-3000 103-167 20-30 2006

Hachalu EH960091-1 1900-2800 122-156 24-35 2010

Kasa NA 1900-2300 120-135 25-40 1980

Kuse Kuse 2-27-33 2300-3000 135-150 15-25 1979

Mesay 74TA12050 x 74TA236 1800-2400 120-130 20-45 1995

Moti ILB4432 x Kuse 2-27-33 1800-3000 108-165 23-35 2006

NC-58 NC-58 1900-2300 118-132 15-35 1978

Tesfa 75TA26026-1-2 1800-2400 125-135 20-45 1995

Tumsa EH9965-3 2050-2800 121-176 20-38 2010

Walki Bulga-70 x ILB4615 1800-2800 133-146 20-42 2007

Local® - - - -

#Local cultivars grown by the farmers at respective study area. Source: MoARD 2009, EARO 2010.

grown by farmers in the respective study areas was disease  assessment, yield and yield related into six reaction groups following Abo-Hegazy et al. (2012);
included as a susceptibility check (Table 2). measurements. where 0 — 2% is highly resistant (HR), >2 — 15% resistant

Land preparation, planting and field management

The faba bean varieties were sown (2 seeds /hill) on
properly prepared land at a recommended population
density of 250,000 plants/ ha at 10 cm (between plants) x
40 cm (between rows) (EARO, 2010) in July 2011. In order
to ensure the disease occurrence and enhance the natural
infections, a row of a chocolate spot susceptible local
cultivar was planted between each plot. This practice is
reported to induce early disease development on local
checks which can later serve to spread the pathogen
spores to adjacent test entries (ICARDA, 1986; Bouhassen
et al., 2004). The experimental plots were arranged in a
randomized complete block design with three replications
while each plot had four rows with 10 plants/row. The
recommended agronomic practices like weeding were
uniformly applied to each plot throughout the study period.
Faba bean plants in the central two rows were used for

Disease assessment

Chocolate spot severity was recorded on each of eight
sample plants from middle two rows in each plot, using 1 —
9 scale; where, 1 = no lesions or covering up to 1% of leaf
surface; 3 = lesions covering 1 — 2 % of leaf surface; 5 =
lesions common (3 — 5 mm in diameter), covering 2 — 5%
of leaf surface; 7 = lesions that cover 5 — 10 % of leaf
surface; 9 = extensive lesions, covering more than 10% of
the leaf surface (ICARDA, 1986; Hanounik, 1986). The
disease was scored at weekly intervals starting from the
first chocolate spot symptom appearance and continued
until the final podding stage when the disease attained
maximum (Sahile et al., 2008; Villegas—Fernandez et al.,
2012). Finally, the scores were converted into disease
severity index (DSI) for the analysis (Hanounik, 1986;
Ayman et al., 2009; Abo-Hegazy et al., 2012). Based on
DSl values, the response of tested varieties were classified

(R), >15 — 40% moderately resistant (MR), >40 — 60% is
moderately susceptible (MS) and >60 — 80% is susceptible
(S) >80 — 100% highly susceptible (HS).

Yield data

In addition to disease data, the varieties were evaluated for
yield and related components. Grain yield (gm/plot) and
100- seeds weight were recorded from plants in the central
rows of each plot at harvest, and finally the yield was
converted to kg/ha before statistical analysis.

Disease epidemics analysis

The progress of chocolate spot was plotted over time using
mean severity indices for each faba bean variety at each
location, and the DSI values were also used for the two
important epidemiological analyses, namely, area under



840 Afr. J. Agric. Res.

Table 3. Analysis of variance of disease severity index (DSI) on 13 faba bean varieties and a local cultivar at all assessment dates under field conditions at Tocha, Mari and Turi
in Dawuro southwest Ethiopia during 2011/2012 cropping season.

Disease severity index (days after planting)

Location Source of variation DF

35 42 49 56 63 70 77 84 91 98
Variety 13 17.9% 25.9%* 34.5% 37.1% 27.7% 60.2%* 72.0%* 100.5** 128.4** 128.8**
Tocha Block 2 0.8™ 11" 7.6 3.7"™ 0.2™ 3.0™ 45 0.75™ 05™ 2.3™
Residue 26 1.2 2.2 3.2 2.7 1.2 1.8 2.3 1.2 0.3 1.1
Variety 13 6.6* 9.4+ 5.9% 8.6** 33.8** 57.6%* 113.9** 153.2%* 182.4** 189.9%*
Mari Block 2 17" 0.6™ 3.5™ 2.2 6.7" 6.7" 1.7"™ 0.3™ 2.1™ 0.2"™
Residue 26 1.9 1.2 1.9 1.9 4.1 3.12 2.3 1.3 2.4 1.2
Variety 13 2 0.9* 5.8%* 7.4%* 10.7** 12.9** 8.9%+ 6.7** 9.3%* 6.2%*
Turi Block 2 - 0.6"™ 3.9* 1.7" 29" 2.3"™ 1.3™ 0.2™ 0.7™ 1.0"™
Residue 26 - 1.2 0.9 1.2 1.6 1.6 1.5 0.9 1.1 1.3

% no disease record. DF refers to degrees of freedom, * and ** indicate levels of significance at P < 0.05 and P < 0.01 levels, respectively, ns stands for non significant.

disease progress curve (AUDPC) and apparent infection
rate (r). The AUDPC values (%-day) were calculated for
each variety according to the mid-point rule formula
(Berger, 1981; Campbell and Madden, 1990).

n—1

AUDPC = Z (W) T(i + 1)_Ti)

Where Yi is the disease severity index (DSI) of chocolate
spot at i" assessment date, Ti is the time of the "
assessment in days from the first assessment date and n is
the total number of disease assessments. Because
severity was in percentage and time in days, AUDPC was
expressed in proportion days.

The apparent infection rate, expressed in disease units
per day, was calculated first by converting DSI values to a
proportion on a scale of 1 to 9 and then transformed to
logistic model (In [(Y/1-Y)]) (Van der Plank, 1963) where Y
and 1-Y represent the proportion of infected plants and the
proportion of healthy plants remaining in the plot,
respectively. The transformed values (y) were regressed

against time (x) to determine the model (Campbell and
Madden, 1990).

Statistical analysis

The disease severity values (DSI, AUDPC, r), seed yield
(kg/ha) and 100-seed weight (gm/plot) were analysed and
treatment means were compared with SAS software
version 9.2 (SAS Institute, 2008). The relationship among
the disease parameters with seed yield was tested using
simple correlation-regression analysis.

RESULTS
Chocolate spot appearance and epidemics
The earliest characteristic symptoms of chocolate

spot, which are small discrete reddish-brown
sunken lesions on the upper side of the leaves,

appeared first on the susceptible local faba bean
cultivar in the spreader rows at the Tocha and
Mari experimental sites both situated at higher
altitudes (>2445 m a.s.l.). Subsequently, the
disease developed on some of the improved
varieties such as Hachalu, Messay and Walki, 20
days after planting (DAP) at the same sites while
it occurred a week later (27 DAP) at Turi (1805 m
a.s.l).

The disease severity indices analysis showed
significant (P < 0.01) differences among the 13
faba bean varieties at all assessment dates
between 35 and 98 DAP in the three sites (Table
3). Chocolate spot severity was significantly lower
(< 23%) on CS20DK and Degaga followed by
Tesfa and Bulga-70 while the local cultivar and
most of the improved varieties Hachalu, Kuse and
Gebelcho showed higher disease infections
ranging from 42 to 45% at Tocha particularly 63
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Figure 1. Chocolate spot epidemics on 13 improved faba bean varieties and a local cultivar at
Tocha (2660 m.a.s.l), in Dawuro southwest Ethiopia during 2011/2012 cropping season.
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Figure 2. Chocolate spot epidemics on 13 improved faba bean varieties and a local cultivar at Mari (2445
m.a.s.l) in Dawuro southwest Ethiopia during 2011/2012 cropping season. Local cultivar refers to faba

bean landraces commonly grown by most farmers.

DAP (Figure 1). Similarly, there were distinct differences
among the faba bean varieties in the disease progression
at Mari where the severity levels were more pronounced
on all plants of the local cultivar; Moti, Messay and Nc-58
during all the successive assessments 56 DAP as
opposed to that of CS20DK, Tesfa and Degaga (Figure
2). In general, the final chocolate spot severity was
significantly different (P < 0.05) among the varieties at
Turi (Figure 3) though the infection values were lower
than that of Mari and Tocha.

The highest chocolate spot infections on the local

cultivars were 46.3 and 45.0% at Tocha and Mari,
respectively, as opposed to the lowest mean severity of
24.1% on CS20DK and 25% on Degaga at both sites
(2445 to 2660 m a.s.l) (Table 4). Hachalu and Kuse
varieties had relatively high infection values of 44.4 and
42.6% similar to the local susceptible check. Bulga-70
and Tesfa had moderate infections that varied from 31.5
to 32.8 and 25.0 to 33.3% at Tocha and Mauri,
respectively (Table 4). Nevertheless, maximum disease
severity of 28.7% was recorded on Nc-58 and it was not
significantly different from other varieties except from that
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Figure 3. Chocolate spot epidemics on 13 improved faba bean varieties and a local cultivar at Turi

(1805 m.a.s.l), Dawuro in southwest Ethiopia during 2011/2012 cropping season.

Table 4. Terminal chocolate spot severity indices ® (%) on 13 improved faba bean varieties and local checks at three
varying sites in Dawuro southwest Ethiopia during 2011/2012 main crop season.

Faba bean variety Tocha (2660 m a.s.l), Mari (2445 m a.s.l) Turi (1805 m a.s.l)

Bulga-70 32.8° 31.5° 241"
CS20DK 24.1' 24.1° 23.1°
Degaga 25.5' 24.7° 23.0°
Gebelcho 42.6" 41.7° 25.0"
Hachalu 44.4% 41.7° 25.0%
Kasa 38.9¢ 33.3° 27.0%
Kuse 42.6" 42.0° 26.0%°¢
Mesay 38.9° 43.0% 25.0"
Moti 39.8% 44.0% 25.0"
Nc-58 38.9¢ 42.0° 28.7%
Tesfa 33.3° 25.0¢ 26.0%°¢
Tumsa 39.8% 45.0% 25.0"
Walki 38.9¢ 42.0° 25.0"
Local 46.3% 45.0% 25.0"
Mean 37.6 37.4 25.2
SD (+) 6.5 7.8 1.7
CV (%) 2.8 2.9 45
P-value <0.0001 <0.0001 <0.0001

#DSI = mean disease severity index assessed at 98 days after planting (DAP). Means with the same letter(s) within each
columns are not significantly different (P < 0.05) based on Turkey’s Studentized Range Test. Faba bean varieties with values
>15 - 40 are considered moderately resistant while values >40 — 60 moderately susceptible (Abo-Hegazy et al., 2012).

of CS20DK and Degaga in the field at Turi (Table 4).

Accordingly, the four faba bean varieties namely
CS20DK, Degaga, Bulga-70 and Tesfa expressed
relatively moderate to high resistance to chocolate spot at
Tocha and Mari under heavy disease pressure.

Area under disease progress curve (AUDPC) of
chocolate spot

The area under disease progress curve (AUDPC) values
for chocolate spot was significantly (P < 0.01) different
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Figure 5. The area under disease progress curve (AUDPC) values on 13 improved faba bean
varieties and a local cultivar at Mari during 2011/2012 cropping season. Bars with the same
letter(s) are not significantly different (P < 0.05) from each other.

among the faba bean varieties tested at all locations. Gebelcho, Tumsa and the local susceptible checks at
The overall AUDPC values ranged from 1289 to 2387 both sites (Figures 4 and 5).

proportion - days for CS20DK and the local cultivar at

Tocha and Mari (Figures 4 and 5). Faba bean varieties

CS20DK and Degaga followed by Bulga-70 and Tesfa Chocolate spot infection rates

had low disease accumulation revealed by significantly (P

< 0.05) least mean AUDPC values in contrast to Hachalu, The logistic model that provided the best fit and
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Table 5. Chocolate spot infection rates on 13 improved faba bean varieties and a local cultivar at Tocha, Mari and Turi sites in Dawuro southwest Ethiopia during 2011/2012 crop season.

Tocha Mari Turi

Faba bean variety 1 2 3 4 2 2 2

r S | R r S | R r S | R
Bulga-70 0.151° 0.47 211 93.8 0.131" 0.32 -1.82 87.6 0.122% 0.39 -2.22 92.1
Cs-20Dk 0.181% 0.64 -2.62 73.8 0.110° 0.34 -2.18 87.6 0.118' 0.37 -2.31 93.1
Degaga 0.118° 0.39 -2.07 83.9 0.118° 0.37 -2.18 87.6 0.118 0.37 2.31 93.6
Gebelcho 0.185% 0.57 -1.97 96.3 0.207% 0.64 -2.25 97.1 0.124°" 0.39 -2.30 94.7
Hachalu 0.1922 0.60 -1.91 94.8 0.195% 0.60 -2.13 96.7 0.122% 0.38 -2.32 93.1
Kasa 0.189% 0.58 -2.20 96.6 0.170% 0.55 211 86.6 0.139% 0.44 -2.30 93.4
Kuse 0.167% 0.52 -1.81 95.4 0.175% 0.62 -2.25 97.3 0.134%°¢ 0.42 -2.23 92.8
Messay 0.181% 0.56 2,11 96.4 0.170% 0.59 -2.06 96.6 0.131%° 0.41 -2.30 93.2
Moti 0.186% 0.58 -2.13 95.9 0.186% 0.57 -1.98 96.5 0.133*¢ 0.41 -2.31 94.7
Nc-58 0.189% 0.58 -2.20 96.6 0.196% 0.61 -2.13 96.5 0.131%*¢ 0.41 -2.09 91.8
Tesfa 0.187% 0.43 -2.25 84.9 0.104° 0.34 -2.06 87.1 0.136% 0.42 -2.31 95.5
Tumsa 0.171% 0.52 -1.98 96.8 0.191° 0.59 -2.00 97.1 0.126"" 0.39 -2.31 95.0
Walki 0.165% 0.52 -1.96 92.9 0.1782 0.63 -2.27 97.3 0.124°%" 0.39 2.27 94.9
Local 0.167% 0.51 -1.69 96.0 0.192% 0.59 -2.00 96.7 0.123°%" 0.39 -2.14 91.2
Mean 0.173 0.166 0.127
cv 10.7 15.3 5.15
SD 0.025 0.034 0.009
P-value 0.0031 <0.0001 0.0113

'r =infection rate; *S=standard error of infection rate; *l=intercept; “R*=coefficient of determination for the logistic model (%). Intercepts and infection progress rates represent the equation of the line.
Means in a column with the same letter(s) are not significantly (P < 0.05) different from each other.

the mean apparent infection rate (r) of chocolate
spot varied significantly (P < 0.05) among the
varieties at the three sites (Table 5). Low infection
rates of 0.110, 0.118 and 0.104 disease units per
day were computed for Degaga, CS20Dk and
Tesfa, respectively at Mari; and for the former two
varieties at Turi (0.118 disease units per day).
Degaga showed consistently slower infection rate
across the three sites while CS20DK has shown
slightly  varied response, faster disease
development at Tocha but slower at Mari and Turi

(Table 5). The regression equations with
coefficient of determinations (R ranging from
73.8 to 97.3% were calculated when the severity
indices were regressed over time in days after
planting for all faba bean varieties (Table 5).

Grain yield and 100-seed weight of faba bean
varieties

There were highly significant (P < 0.01) differences

among the tested faba bean varieties for both
grain vyield and 100-seed weight at all
experimental sites (Table 6). The highest seed
yield of 2100 and 2027 kg/ha was harvested from
CS20Dk and Nc-58, respectively; followed by Moti
(1973 kg/ha) and Degaga (1910 kg/ha) at Tocha.
Bulga-70 (1500 kg/ha) and Kasa (1520 kg/ha)
produced significantly (P < 0.05) lower yield than
the local cultivar (1873 kg/ha) (Table 6). Among
varieties, Hachalu (99.1 g), Moti (91.3 g),
Gebelcho (86.3g) and Tumsa (84.59) were
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Table 6. Performance of faba bean varieties in grain yield (kg/ha) and hundred seed weight (g) at Tocha, Mari and Turi experimental sites in
Dawuro southwest Ethiopia during 2011/2012 crop season.

Grain yield (kg/ha)

100- seed weight (g)

Faba bean variety

Tocha Mari Turi Tocha Mari Turi
g bc bc gh g gh

Bulga-70 1500 813 963 44.1 39.3 42.3
a b ab ef e f

CS20Dk 2100 880 1043 55.3 57.7 49.0
b-d a a d e e

Degaga 1910 1327 1221 62.4 58.7 53.7
c-e bc bc b cd b

Gebelcho 1810 803 1013 86.3 71.2 77.1
b-e bc bc a a a

Hachalu 1890 840 937 99.1 95.7 82.8
g bc bc de e [

Kasa 1520 813 1027 58.5 54.0 72.3
fg bc bc h g i

Kuse 1570 863 977 38.6 35.7 28.6
h c ab fg f g

Messay 1305 737 1050 50.7 47.2 445
. a-c bc bc b b a

Moti 1973 760 970 91.3 83.7 84.0
ab b bc d-f ef f

Nc-58 2027 870 993 56.7 53.3 48.0
c-e bc bc g g g

Tesfa 1840 790 903 46.7 38.3 39.6
de bc cd b c d

Tumsa 1773 833 860 84.5 73.7 66.1
. ef bc b-d c d c

Walki 1727 820 873 44.1 65.3 69.8
. b-e d d h g h

Local cultivar 1873 533 697 38.6 36.3 40.8
Mean 1772.7 834.5 996.2 63.3 57.9 57.0
SD () 165.3 125.1 19.8 18.1 17.6

CV (%) 5.1 6.1 3.4 35 1.8

P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Means in a column with the same letter(s) are not significantly (P < 0.05) different from each other.

significantly (P < 0.05) superior in 100-seed
weight to Bulga-70, Kuse and the local cultivar at
Tocha (Table 6). Similarly heavier seeds were
recorded from Hachalu (95.6 g), Moti (83.7 g),
Tumsa (73.7 g) and Gebelcho (71.2 g) at Mari.
Moti (84 g), Hachalu (82.8 g) and Gebelcho (77.1
g) were the leading varieties at Turi (Table 6).

Relationship between chocolate spot severity
and yield

There were inverse relationship between
chocolate spot severity recorded throughout the
assessment period and faba bean yield with
negative correlation values ranging from -0.592 to

-0.324, and from -0.563 to -0.394 at Tocha and
Mari, respectively (Table 7). The association was
negative but not strong for all except the disease
severity level (-0.335) scored 84 DAP at Turi
(Table 7). In addition, the linear regression of
AUDPC better described the impact of disease
severity on grain yield at Tocha and Mari, and that
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Figure 6. Linear regression model relating chocolate spot progress against yield on 14 faba bean varieties at Tocha, Mari and Turi

experimental sites during 2011/2012 cropping season.

about 21.7 to 60.8% grain yield was accounted to
chocolate spot infections while the estimated slope of
regression lines were -2.1298, -0.3267, and -1.3279 for
seed yield at Tocha, Mari, and Turi, respectively (Figure
6).

DISCUSSION

Host resistance to chocolate spot pathogen (B. fabae) is
the major element that could slow the disease epidemics
and lead to successful control. Sources of resistance for
the disease have been identified from introductions of
ICARDA to Ethiopia and most of them have been
nationally or regionally released for different
recommendation domains (Mussa et al., 2008). In the
present study, 13 improved faba bean varieties were
evaluated for their reactions to chocolate spot epidemics
under natural conditions at three varying localities where

the crop is predominantly grown by small-scale farmers in
Dawuro zone of southwest Ethiopia. The performances of
these varieties were critically assessed for disease
progress, infection rates and severity levels at varying
growth stages of faba bean plants and finally for grain
yield and hundred seed weight.

The result demonstrated that the tested faba bean
varieties showed remarkable differences and CS20DK,
Degaga, Tesfa and Bulga-70 were moderately resistant
(MR) at Tocha and Mari exhibiting reduced infection rates
and the lowest disease severity of less than 23 per cent.
Whereas, most improved varieties, including Hachalu,
Kuse and Gebelcho, were moderately susceptible with 42
to 45 percent severity, which was similar to the local
cultivars at the same localities. The moderately resistant
varieties limited pathogen spread effectively which
slowed down the disease at different phases of
progression as shown by relatively lower infection rates
and AUDPC values.
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Table 7. Coefficient of correlation between chocolate spot severity at varying growth stage and grain yield of fourteen faba bean varieties at three localities in Dawuro, southwest
Ethiopia during 2011/2012 cropping season.

. Tocha Mari Turi

Days after planting — - . . — -
Coefficient of correlation P-value Coefficient of correlation P-value Coefficient of correlation P-value

35 -0.453 0.0026 -0.394 0.010 _a _a

42 -0.592 0.0001 -0.524 0.000 -0.149 0.347
49 -0.505 0.0006 -0.418 0.006 -0.262 0.094
56 -0.491 0.001 -0.477 0.001 -0.261 0.095
63 -0.361 0.0189 -0.493 0.001 -0.295 0.058
70 -0.324 0.0364 -0.563 0.000 -0.245 0.118
77 -0.369 0.0163 -0.504 0.001 -0.268 0.086
84 -0.362 0.0185 -0.499 0.001 -0.335 0.030
91 -0.386 0.0116 -0.474 0.002 -0.166 0.293
98 -0.439 0.0037 -0.528 0.000 -0.153 0.333

% no disease occurrence.

Bouhassan et al. (2004) found nine highly
resistant to chocolate spot out of 136 faba bean
collections evaluated under field and laboratory
conditions with low AUDPC scores, low AUDPC of
lesion diameter and low spore production. El-
Sayed et al. (2011) reported remarkable variations
among five faba bean cultivars with higher
disease infection in the first season (2007/2008)
compared with the second (2008/09). Similar
results were reported by Abo-Hegazy et al. (2012)
who found significant variation among 13 faba
bean genotypes in their response to B. fabae
infections under field conditions. In general,
moderate resistance to chocolate spot with partial
dominance has been reported and the uses of
moderately resistant cultivars are advised instead
of depending solely on fungicides (Hanounik and
Robertson, 1988; Bouhassan et al., 2004,
Josefina, 2010).

With regards to grain yield, CS20DK, Nc-58,
Degaga and Moti were top yielding varieties with

1973 to 2100 kg/ha though there was inconsistent
performance that could be partly explained by
differences in soil texture and fertility across the
experimental sites. There was also a moisture
shortage as rain stopped earlier during grain filling
stage at Turi. It was indicated that faba beans are
vulnerable to soil compaction and soil pH (Elliott
and Whittington, 1978). However, Degaga had
consistent yield potential at the three localities that
perhaps attributed to its vigorous vegetative
growth and robust root system to exploit the
residual moisture available.

It can be concluded from these results that
those faba bean varieties namely CS20DK and
Nc-58 with moderate resistance to B. fabae
infection and superior vyield performance are
recommended to be used in chocolate spot prone
areas of southwest Ethiopia. In addition, Degaga
also can be grown in areas with contrasting
environments within the faba bean production
domain.
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