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ARTICLEINFO

ABSTRACT

Various biotic, abiotic and socio-economic factors negatively affect the productivity of the crop.
Among these, a new disease known as Faba bean galls (Olpidium viciae) has become a serious
threat to faba bean production and productivity in highland areas of central and northern Ethiopia.
Thus, field experiment was conducted in Lay Gorebela and Mush to assess the efficacies of
fungicides for the management of faba bean gall under natural infection. Six fungicides were
evaluated alongside control in randomized complete block design in three replications. Fungicides
showed different levels of efficiency at both locations in both seasons. In 2014/15, the highest
percent severity index and area under disease progress curve were calculated from control plots at
both locations. At Lay Gorebela, higher grain yields were recorded from Metalaxyl 8% + Mancozeb
64% WP and Triadimefon 250 g/L sprayed plots whereas plots sprayed with Metalaxyl 8% +
Mancozeb 64% WP gave higher yield at Mush. Similar trends in percent severity index and grain
yield were observed with control treatment in 2015/16. Percent severity index and area under disease
progress curve were negatively correlated with grain yield and positively correlated with each other
at both locations and seasons. Partial budget analysis indicated as Triadimefon 250 g/L and
Metalaxyl 8% + Mancozeb 64% WP were cost-effective. The chemical treatment could be used as
a short-term control strategy, and a component in integrated management of faba bean galls.
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Introduction

Faba bean (Vicia faba L.) is grown in many countries
as a rain-fed and irrigated crop for human food and animal
feed and plays important roles in the national economy and
agricultural production in various ways. Faba bean is a
leading protein crop in and covered over half a million ha
and production of close to one million tonnes of grain and
1.2 million tonnes of straw (CSA, 2014).

Despite the availability of high yielding varieties, the
average national yield of faba bean is <2 tonnes/ha (CSA,
2014). Various biotic, abiotic and anthropogenic factors
have attributed to the low productivity of the crop. Many
diseases affect faba bean yield and quality, but only a few
of them cause economic damage (Samuel et al., 2008),
Recently, a disease known as Faba bean galls has become
a serious threat to faba bean production and productivity as
well as threatening faba bean genetic resources in the
central and northern mountain regions and plateaus of the
country with an average elevation of between 2500 and
3300 m whose mean temperature ranges from 13 to 20°C.
According to Endale et al. (2014), the disease became more

severe at an altitude above 2400 m.a.s.l. and higher rain
fall. The disease can cause yield losses as high as 100%
during seasons favouring disease development (Beyene
and Wulita, 2012). The disease was first reported as “faba
bean gall” in Degem, Bash area of Menz Mama and
MojanaWedera district in North Shoa, Ethiopia in 2011
(Beyene and Waulita, 2012; Dereje et al., 2012) and now
spread in different parts of central and northern highlands
of the country (Endale et al., 2014; Teklay et al., 2014;
Beyene, 2015).

The disease affects all above ground plant parts and gall
symptoms mainly appear on leaves and stems and later
affects pods. The initial symptoms appear as green and
depressed on one side of the leaf and swelling like tumour
on the reverse side and become brownish and extend to the
stem (Figure 1). The spot immediately changes to brown
lesion and covers the whole lower leaves and the stems.
The galls change from circular to slightly irregular shape,
where mature leaves develop due coalescing necrotic galls.
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The disease was first recorded in Japan in 1912 as faba
bean galls (Olpidium viciae Kusano), and also it is a key
disease in highlands of Songpan, Xiaojin, Maekang
Sichuan Gansu, Tibet and Shanxi provinces of China
(Xing, 1984; Li-juan et al. 1993). In 2014, Huazhi Ye
(2014) identified Olpidium viciae on faba bean leaf and
stem samples with galls (blisters) from Ethiopia by means
of microscopic examination. So far, a little has been known
about Faba bean galls epidemics and there are no
recommendations on the management of the disease in
Ethiopia. Unless appropriate strategy is devised to curb the
spread of the disease and manage it in timely manner, the
disease would continue to affect vast areas of crop in major
faba bean producing regions shortly in the country. Thus,
the objectives of this study were to assess the efficacies of
selected fungicides for the management of faba bean galls.

Materials and Methods

Description of the Experimental Site

The study was conducted on farmers’ fields in
BasonaWorana and Ankober Districts, North Shoa Zone,
at Mush and Lay Gorebela villages in 2014/15 and 2015/16
main cropping seasons (Figure 1). The area is suitable for
disease development and farmers lose their faba bean crops
every season since its occurrence in the area. The altitude
of Mush site was 2975 m.a.s.l. with average annual rainfall
of 897.8 mm and mean minimum and maximum
temperatures of 6.1 and 19.7°C, respectively. Lay Gorebela
village is located at an altitude of 3120 m a.s.l. with mean
annual rainfall of 1793 mm and average minimum and
maximum temperatures of 13 and 27°C, respectively.
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Figure 1 Map of the experimental sites

Experimental Materials, Design and Procedures

Five fungicides (four foliar and one seed treatment)
were evaluated along with untreated control plot. A local
faba bean variety from each village was used for the
fungicide management tests.

A plot size of 3.2 m? with a spacing of 1 m between
plots and 1.5 m between replications were used in the
experiment. Four rows (20 plants/row) with a spacing of 40
cm was used. The treatments were arranged in a
randomized complete block design with three replications.
Fertilizer DAP (46 kg Phosphorus and 18 kg/ha nitrogen)
was applied at planting. Planting was done on July 2, 2014
and June 24, 2015 at Mush village and July 3, 2014 and
June 25, 2015 at Gorebela village. The foliar spray
fungicides were applied three times using knapsack sprayer
starting from the first appearance (at vegetative stage of the
crop) of the disease and water was sprayed on control plots.

Data collection

Disease severity: Disease severity was recorded on 20
randomly selected plants in the two central rows of each
plot starting from the onset of the disease and repeated after
every 10 day intervals. A 0-9 scale was used where 0 = no
disease symptom observed, 1 = < 2% plant parts infected,
2 = 2 - 5% plant parts infected, 3 = 6 - 10% plant parts
infected, 4 = 11 - 25% plant parts infected, 5 = 26 - 50%
plant parts infected, 6 = 51 — 75% plant parts infected, 7 =
76 - 90% plant parts infected, 8 = 91 - 99% plant parts
infected, 9 = 100% plant parts infected (Ding et al., 1993).
Disease severity scores were converted into a percentage
severity index (PSI) for analysis (Wheeler, 1969).

PSI 100

- X
Npr x Msc
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In the formula, Snr is the sum of numerical ratings, Npr
is number of plant rated, Msc is the maximum score of the
scale. Means of the severity from each plot were used in
data analysis.

Area under disease progress curve (AUDPC): AUDPC
was calculated for each plot using the formula of Shaner
and Finney (1977) and expressed in %-days.

n-1
AUDPC= Z 0.5(X 1+ X)(tg-t )

i=1

Where X; is the cumulative disease severity at the
observation; the independent variable ‘x’ indicates the
AUDPC level in percentage; t is the time (days after
planting) at the i" observation and n is the total number of
observations.

Disease progress rate: Logistic, In[Y/(1-Y)] (Van der
Plank, 1963) and Gompertz, -In[-In(Y)] (Berger, 1981)
models were compared for the estimation of disease
development from each treatment. The goodness of fit of
the models was tested wusing the coefficient of
determination (R?) and residuals (SE) (Campbell and
Madden, 1990).

ith

Crop Parameters

Data on 90% maturity, plant height (cm), number of
pods per plant, number of seeds per pod, hundred seed
weight (g) and total grain yield (t ht) were recorded.

Percent relative grain yield loss (RYL) was calculated
as follows:

(Yp-Yt)

RYL (%)= x100

Where, RYL = relative yield loss in percent, Yp = yield
from the maximum protected plots and Yt = yield from
other plots

Data Analyses

Data on PSI, AUDPC, disease progress rate, hundred
seed weight and yield were subjected to analysis of
variance to determine the treatment effects by using SAS
software (SAS, 2002). Mean comparisons for treatment
parameters was done using Duncan multiple range test
(DMRT) at 5% level of significance.

Cost - Benefit Analysis

Prices of faba bean seed (Birr ton') from a local market
in each village and total sale from one hectare were
computed. Price of fungicides, labor costs for chemical
application and equipment were also recorded. Partial
budgeting was used to assess profitability of any new
technologies to be imposed to the agricultural business
(CIMMYT, 1988).

Result and Discussion

Disease Parameters

Disease severity: The newly emerged faba bean
diseases “faba bean gall” was first observed at vegetative
stage at both locations in 2014/15 cropping season and at
flowering stages in 2015/16 cropping season in all plots.

Faba bean gall disease severity varied in the two seasons’
and locations, where severity was high in 2014/15 cropping
season due to favorable weather condition for disease
development. At the initial assessment dates, fungicides
did not showed significant (P>0.05) variation from each
other in PSI at both locations (Table 2). On the other hand,
at the final assessment dates, fungicide application showed
significant differences in PSI at both locations and years.

All fungicides did not provide enough protection in
reducing disease severity but the seed treatment fungicide
showed poor performance in both locations and seasons. In
the 2014/15 main cropping season, the highest (67.41 and
72. 59%) final percent severities were recorded from
unsprayed control plots at Lay Gorebela and Mush at 119
and 111 DAS (days after planting), respectively (Table 1).
Similarly, in 2015/16, the highest (52.78 at Lay Gorebela
at 134 DAS and 63.52% Mush at 111 DAS) percent
severities were recorded from unsprayed control plots at
the final assessment date. This current finding coincides
with the result of DBARC (2015); Alemu and Tadele
(2017) who reported that foliar applied fungicides reduced
the severity of faba bean galls on faba bean compared to
the unsprayed control plots. On the other hand, the
corresponding minimum final gall severities (50.37 and
41.85%) were recorded from plots sprayed with Metalaxyl
8% + Mancozeb 64% WP at lay Gorebela and Mush in
2014/15. Accordingly, application of Metalaxyl 8% +
Mancozeb 64% WP reduced gall severities by 25.28 and
42.35% from unsprayed control plots at Lay Gorebela and
Mush in 2014/15 cropping season.

In general, in this study, the newly emerged disease
“faba bean gall” epidemics on faba bean occurred at both
locations in both years. The pre-spray disease assessment
showed a uniform distribution of the disease in all the plots
in the trial areas before spraying. However, none of the
treatments completely controlled the development of the
disease; the disease increased more rapidly on unsprayed
control plots than on most sprayed plots at both locations,
and showed significantly higher “gall” severity on
unsprayed plots than on the sprayed plots in all
assessments, followed by Fludioxonil treated plots. The
current study result is in agreement with the finding of
DBARC (2015), which reported that seed dressing
fungicides were not effective against this disease.

Area under disease progress curve (AUDPC): Analysis
of variance showed there was a significant difference in
AUDPC both at Lay Gorebela and Mush in both seasons
(Table 2). At Lay Gorebela, the highest (3027.5%-days in
2014/15 and 1002.8%-days in 2015/16) AUDPC values
were calculated from unsprayed control plots. Similarly,
the corresponding AUDPC values of 3262.6 and 2466.7%-
days were calculated from unsprayed control plots at Mush
in 2014/15 and 2015/16 cropping seasons. On the other
hand, the lowest AUDPC values were calculated from plots
sprayed with Metalaxyl 8% + Mancozeb 64 % WP at both
Lay Gorebela and Mush in 2014/15 cropping season.
Likewise, the lowest (430.1 and 475.7%-days) AUDPC
values were obtained from plots sprayed with Metalaxyl
8% + Mancozeb 64 % WP and Triadimefon at Ankober,
respectively, in 2015/16 (Table 3). Belachew (2016) also
reported three times spray of systemic fungicides has been
recorded highly effective in reducing area under disease
progress curve of faba bean gall disease.
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Table 1 Fungicides used in the experiment against faba bean gall disease

Commercial name Active ingredient Rate of application(in active ingredient base)
Bayleton 25 WPYY Triadimefon 125g hat
Indofil M-45Y Mancozeb 80% 1.6 kg ha't
Odeon 82.5 WDGY Chlorothalonil 2.05 kg ha'?
Metalaxyl-M 68% WGY | Metalaxyl-M 1.36 kg hat
Matco ¥ Metalaxyl 8% + Mancozeb 64% WP 1.8 kg hat
Celest Top* Fludioxonil 2 ml/ kg seed
Control

*: Used as seed treatment, y: sprayed at 7 days interval and yy: sprayed at 14 days interval

Table 2 Effect of fungicide application on faba bean gall severity

Final gall mean percent severity index (PSI)

Fungicides Lay Gorebela Mush

2014/15 2015/16 2014/15 2015/16
Chlorothalonil 55.19¢ 25.19¢ 50.13¢ 52.41°
Mancozeb80 % WP 53.33¢ 30.18% 56.85 52.41°
Triadimefon 250 g/l 54.82¢ 30.36™ 47.78% 50.56b
Metalaxyl-M 68% WG 54.82° 22.56° 47.41% 50.56°¢
Metalaxyl 8% + Mancozeb 64% WP 50.37¢ 22.59¢ 41.85¢ 45.74¢
Fludioxonil 61.11° 42.22% 63.03° 59.63?
Control 67.418 52.782 73.00? 63.522
Mean 56.24 32.27 53.28 53.55
CV (%) 5.41 27.69 9.04 6.20

Means shown with the same letters were not significantly different from each other

Table 3 Effects of fungicides on AUDPC (% days) on faba bean gall

AUDPC (%-days) Infection rate per day (gompit day)

Fungicides Mush Lay Gorebela Mush Lay Gorebela

2014/15 2015/16 2014/15 2015/16 2014/15 2015/16 2014/15 2015/16

Chlorotalonil 2106.5° 1938.0, 2120.4% 504.6° 0.035* 0.076° 0.037®® 0.008%
Mancozeb 80% WP 2154.5" 1914.8° 2142.8° 582.4 (0.034> 0.055° 0.032® 0.010°
Triadimefon 250¢/I 1723.1% 1850.0° 2049.8 475.7¢ 0.022° 0.047° 0.026° 0.004°
Metalaxyl-M 68% WG 1806.3°  1907.4° 2080.1 514.8" 0.022° 0.052°> 0.026° 0.005°
Metalaxyl 8%+Mancozeb 64% WP | 1450.7¢  1764.8° 1901.0¢ 430.1° 0.021° 0.052° 0.024° 0.005¢
Fludioxonil 2432.3° 23843 2469.3° 744.4° 0.039° 0.167* 0.038* 0.015°
Control 3262.6*° 2466.7*° 3027.5* 1002.82 0.043* 0.174* 0.039* 0.021%
Mean 2133.714 2032.28 2255.84 607.84 0.031 0.174 0.032 0.021
CV( %) 13.66 7.41 5.79 23.23 7.73 7.40 8.27 25.27

Means shown with the same letters were not significantly different from each other

Rate of disease progress: The rate of disease progress was
significantly (P<0.05) different among treatments at both
locations and years (Table 3). The highest (0.043 gompit
per day at Mush and 0.039 gompit per day at Lay Gorebela)
disease progress rates were recorded from the unsprayed
control plots in 2014/15 cropping season. On the other
hand, in 2015/16, faba bean gall progressed at the rate of
0.17 gompit per day on unsprayed and Fludioxonil treated
plots at Mush, while it was 0.021 gompit per day on
unsprayed control plots at Lay Gorebela. Generally, faba
bean galls progress rate was faster on the unsprayed control
and Fludioxonil treated plots at Ankober in both seasons.
Similarly, the rate of progress of faba bean galls was faster
on unsprayed control in 2014/15 and Fludioxonil treated
and unsprayed control plots 2015/16 cropping season at
Mush. However, on Metalaxyl 8% + Mancozeb 64% and
Triadimefon sprayed plots the disease progress rate was
low as compared to the other treatments at both locations
in both seasons.

Crop Parameters

Days to 90% maturity and plant height: Fungicide
application showed significant (P<0.05) difference in 90%
days to maturity at both locations in both study years. In
2014/15, the unsprayed control plots matured significantly
in shortest periods, i.e. 180.00 days to maturity at Lay
Gorebela and 138.67 days to maturity at Mush. Similarly,
unsprayed control plots took the consequent shortest
periods of 157 and 124.33 days to maturity at Lay Gorebela
and Mush in 2015/16. This might be due to the higher
disease pressure on unsprayed control plots than on the
treated plots. Also, unsprayed control plots took
significantly shorter periods to physiological maturity, i.e.
the crop matured in a relatively shorter period at Mush than
at Lay Gorebela. This might be due to the higher disease
pressure at Mush than at Lay Gorebela associated with the
variation in environmental condition and the varieties used
at each location.
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Plant height was significantly (P<0.01) different among
the treatments at both locations in both season experiments.
The shortest (109.93 cm at Lay Gorebela and 55.67 ¢cm at
mush) plant heights were obtained from the unsprayed
control plots in 2014/15 cropping season. Likewise, the
shortest plants heights of 64.53 at Mush and 64.67 cm Lay
Gorebela were recorded from unsprayed control plots in
2015/16. On the other hand, the tallest (75.17 c¢cm in
2014/15 and 83.20 cm in 2015/16) plant heights were
obtained from plots sprayed three times with Metalaxyl 8%
+ Mancozeb 64% WP at mush. The result of this study is
in agreement with the finding of DBARC (2015), which
reported that the faba bean gall significantly reduced the
height of the faba bean crop.

Numbers of pod per plant and seeds per pod: The
number of pods per plant was significantly different among
the fungicides, while the number of seeds per pod did not
show significant variation at both locations in two seasons.
The lowest mean numbers i.e. 19.00 at mush and 30.40 at
Lay Gorebela pods per plant were obtained from the
unsprayed control plots in 2014. Also, in 2015, the lowest
(19.57 and 13.33) numbers of pods per plant were recorded
from unsprayed control plots at Lay Gorebela and Mush,
correspondingly.

Grain yield and hundred seed weight: Significant
(P<0.05) variations were observed among the fungicides in
grain yield and hundred seed weight of the crop at both
locations and seasons (Table 4). Grain yield was
significantly increased by fungicide sprays at both seasons
and seasons. At Lay Gorebela, the lowest (3.02 t ha! in
2014/15 and 2.78 t ha! in 2015/16) grain yield were
recorded from unsprayed control plots, while the
corresponding (2.31 and 2.17 t ha') yield obtained from
unsprayed control plots. Generally, all fungicide-treated
plots gave a higher grain yield than the unsprayed control
plots. However, the plots treated with the Fludioxonil
could not give significantly (P<0.05 %) different yield than
the unsprayed plots at both locations.

Significantly lowest i.e. 32.4 and 30.63 g seed weights
were obtained from the unsprayed control plots at Lay
Gorebela and Mush, respectively, in 2014/15. Also,
hundred seeds weight of 35.33 g at Lay Gorebela and 28 g
at Mush were recorded from unsprayed control plots in
2015/16 cropping season.

Relative Yield Loss in Grain (RYL)

In the untreated faba bean plots, relative seed yield loss
were notably higher (Table 4). The highest (28.24% at Lay
Gorebela and 43.79% at Mush) relative yield losses
occurred on the unsprayed control plots in 2014/15
cropping season. On the other hand, the subsequent low
yield loss of 2.50 and 10.79% were recorded from plots
sprayed three times with Triadimefon 250g/l at Lay
Gorebela and Mush in the 2014/15. Also, the maximum
47.97% at Lay Gorebela and 29.97% at Mush relative grain
yield reduction due to “faba bean galls” were recorded
from unsprayed plots in 2015/16. Belachew (2016) stated
that relative yield loss due to faba bean gall disease was
higher on unsprayed plots of different faba bean cultivars.

Generally, in 2015/16 cropping season, 92.17 and
42.81% yield increase over unsprayed control plots were
calculated from plots sprayed with Metalaxyl 8% +
Mancozeb 64% WP and Triadimefon at Mush and Lay

Gorebela, respectively. While, the corresponding highest
yield increases of 40.1 and 77.92% were obtained from plots
sprayed with Metalaxyl 8% + Mancozeb 64% WP at Lay
Gorebela and Mush in the 2014/15 main cropping season.

Association of Disease Parameters with Yield

Percent disease severity and AUDPC had highly
significant negative correlation coefficients with yield, while
AUDPC and severity themselves were highly and positively
correlated with each other at both locations in both seasons
(Table 5).Samuel et al. (2010), also reported that chocolate
spot severity and AUDPC was negatively correlated with
grain yield. In2014/15, severity had correlation coefficients
of r = -0.70 and r =-0.80 with yield at Lay Gorebela and
Mush, whereas AUDPC had correlation coefficients of r = -
0.74 and r = -0.79 with yield at Lay Gorebela and Mush.
Also, Sul et al. (2006), stated the terminal disease severity
and AUDPC were very important in determining the extent
of losses in yield and yield components and the observed
levels of the disease had a considerable adverse effect on
grain yield of the crops. Likewise, AUDPC had negative
correlation coefficients of r = -0.06 at Mush and r = -0.76 at
Lay Gorebela in 2015/16 cropping season, while, AUDPC
and severity themselves had a correlation coefficient of (r =
0. 89 and 0.96 at Lay Gorebela) and (r = 0.95 and 0.97 at
Mush) in 2014/15 and 2015/16.

Regression analysis of the final severity as a predictor to
yield (dependent variable) showed a significant (P<0.002)
relationship at both locations and years. The regression
equation: Yield (t hal) = - 0.050x+6.1, (R*=93.5%, P=0.000)
demonstrated a reduction of about 0.050 t ha* grain yield
with the increase of 1% severity at Mush in 2014/15.
Similarly, the regression equation: Yield (t hal) = -
0.0675x+7.8, (R? = 88.4%, P=0.002) illustrated the loss of
about 0.0675 t ha? grain yield with the increase of 1%
severity at Lay Gorebela in 2014/15 cropping season.

Cost-benefit Analysis

Results from the assessment of economic returns in this
study indicated that fungicide application for faba bean gall
management was profitable. The highest (ETB 31204.69
ha'at Lay Gorebela) and (ETB 30257.91 ha* Mush) net
benefits were obtained from the plots sprayed three times
with Metalaxyl 8% + Mancozeb 64% WP as compared to
unsprayed control plots in the 2014/15 cropping season
(Table 6 and 7). On the other hand, in 2015/16, the
corresponding highest (ETB 47215.5 ha*) and (ETB 49008
hal) net benefits were obtained from the plots sprayed
three times with Triadimefon 250g/I at Lay Gorebela and
Mush. Also, the next highest net benefit were obtained
from plots sprayed with Triadimefon 250g/I and Metalaxyl
8% + Mancozeb 64% WP in 2014/15 and 2015/16 main
cropping season, respectively. Beyene and Abiro (2016)
also reported application of bayleton and mancozeb
fungicides against faba bean gall disease were more
profitable than unsprayed control plots.

In line with this result, Belachew (2016) reported that
three times spraying of fungicides on local cultivar resulted
the maximum marginal rate of returns compared to
unsprayed control plots. Also, Rechcing and Rechcing
(1997) stated that fungicides are used because they provide
effective and reliable disease control, deliver production in
the form of crop yield and quality at an economic price and
can be used safely.
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Table 4 Effect of fungicide application on yield and hundred seed weight of faba bean

Lay Gorebela
Fungicides Yield (t ha?l) RYL (%) Hundred Seed Weight ()

2014/15 2015/16 2014/15 2015/16 2014/15 2015/16
Chlorothalonil 3.79% 3.120¢ 10.40 21.41 35.53q¢ 36.53
Mancozeb 80% WP 3.78° 3.250¢ 17.89 18.14 34.30° 36.63a
Triadimefon 250 g/l 4.142 3.972 2.05 0.00 36.23% 36.80%
Metalaxyl-M 68% WG 3.84% 3.30%¢ 9.14 16.88 35.57%¢ 36.030c
Metalaxyl 8% + Mancozeb 64% WP 4232 3.49% 0.00 12.09 36.502 37.572
Fludioxonil 3.47% 2.87¢ 10.56 27.71 34.73% 35.70%
Control 3.02¢ 2.78° 28.53 29.97 32.40¢ 35.33°
Mean 3.76 3.25 35.04 36.37
CV (%) 9.43 12.26 2.65 1.49

Mush
Fungicides Yield (t ha?l) RYL (%) Hundred Seed Weight (g)

2014/15 2015/16 2014/15 2015/16 2014/15 2015/16
Chlorothalonil 3.50% 3.30%® 14.84 20.86 33.30? 30.77%¢
Mancozeb 80% WP 3.38b 3.46° 23.22 17.03 32.47® 31.13%¢
Triadimefon 250 g/l 3.67% 4,122 10.79 1.20 33.572 32.3%
Metalaxyl-M 68% WG 3.56% 3.692 13.46 11.51 33.13? 33.32
Metalaxyl 8% + Mancozeb 64% WP 4.11° 4.17° 0.00 0.00 33.372 33.972
Fludioxonil 3.14° 3.26% 23.52 27.91 32.00% 29.27b¢
Control 2.31°¢ 2.17° 43.79 47.96 30.63° 28.00°
Mean 3.38 3.45 32.64 31.25
CV (%) 11.32 18.66 3.80 6.5
Means shown with the same letters were not significantly different from each other
Table 5 Correlation coefficients (r) of disease parameters with yield

Lay Gorebela Basona worana
Parameters 2014/15 2015/16 2014/15 2015/16
Yield AUDPC PSI Yield AUDPC PSI Yield AUDPC PSI Yield AUDPC PSI

N (o I e Tl
AUDPC -0.737*%* - e -0.758* ------ - -0.80*%* ------ - -0.605* ------ -
PSI -0.695** (.888** ----- -0.615* 0.960**  ----- -0.79** 0.951** - -0.753* 0.976** -----

Table 6 Partial budget analysis of fungicide application at Lay Gorebela

Funaicid 2014/15 2015/16
ungicdes AY P VC NP AY P VC NP
Chlorothalonil 3.41 8898 3645 26706.08 2.808 13500 3645 34263
Mancozeb 80% WP 3.4 8898 1170 2912742 2925 13500 1170 383175
Triadimefon 250 g/l 3.73 8898 1020 32160.38 3.573 13500 1020 47215.5
Metalaxyl-M 68% WG 3.46 8898 2970 27807.92 297 13500 2970 37125
Metalaxyl 8% + Mancozeb 64% WP 3.81 8898 2670 31204.69 3.141 13500 2670 39733.5
Fludioxonil 3.13 8898 1090 26724.88 2.583 13500 960 33910.5
Control 2.72 8898 0 2421119 2502 13500 0 33777
AY: Adjusted yield (t ha®) (YLD*0.90), P: Price (ETB ton%), VC: Variable cost (ETB ha '), NP: Net profit (ETB ton)
Table 7 Partial budget analysis of fungicide application at Mush
Funaicid 2014/15 2015/16
ungicies AY P VC NP AY P VC NP
Chlorothalonil 3.15 8909.95 3675 24391.3 297 13500 3675 36420
Mancozeb 80% WP 3.04 8909.95 1200 25904.1 3.114 13500 1200 40839
Triadimefon 250 g/l 3.3 8909.95 1050 28353.1 3.708 13500 1050 49008
Metalaxyl-M 68% WG 3.2 8909.95 3000 25521 3.321 13500 3000 418335
Metalaxyl 8% + Mancozeb 64% WP 3.67 8909.95 2700 30257.9 3.753 13500 2700 47965.5
Fludioxonil 2.83 8909.95 960 24246 2.934 13500 960 38649
Control 2.08 8909.95 0 18523.8 1.953 13500 0 26365.5

AY: Adjusted yield (t ha) (YLD*0.90), P: Price (ETB ton%), VC: Variable cost (ETB ha '), NP: Net profit (ETB ton)
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Summary and Conclusion

The current study indicated that application of
Triadimefon 250 g/land Metalaxyl 8% + Mancozeb 64%
WP lowered “faba bean gall” intensity, AUDPC, disease
progress rate of the disease and yield loss. Application of
these fungicides gave high yield and net profit than the
other treatments. Considering economical benefits,
application of three sprays of Triadimefon 250 g/l and
Metalaxyl 8% + Mancozeb 64% WP were profitable. Thus,
it is recommended to use these fungicides as they gave the
best protection against “faba bean gall” and the best
monetary benefit as compared to the other fungicides and
the unsprayed control.

At the time, if chemotherapeutic measures are
intelligently applied and accompanied by development of
integrated management package, including host plant
resistance, in the research system, production as well as
productivity and conservation of genetic resource could be
substantially improved in faba bean (Vicia faba) in
Ethiopia-the secondary origin of the species. The disease is
now considered as a priority bio-security threat to the food
legumes industry in the country.
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