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Abstract
Production of faba bean is inhibited by several yield limiting factors, among which diseases are the main. In 

Ethiopia more than 17 disease causing pathogens were reported on faba bean. Major diseases recoded in faba 
bean includes, chocolate spot (Botrytis fabae), rust (Uromyces viciae-fabae), ascochyta blight (Ascochyta fabae), 
zonate leaf spot (Cercospora zonatae), and black root rot (Fusarium sp.). A new disease, faba bean gall locally 
called “Kormid in North Shewa was expanded in the highland faba bean growing areas. Studies showed that seed 
dressing and foliar fungicides have some effects against faba bean diseases. Field experiment was conducted 
in North shewa highlands to control faba bean gall disease at farmers’ field. The experiment was conducted on 
farmers’ fields in randomized complete block design in six replications. The treatments were arranged with different 
fungicides (spray and seed dressing), namely Mancozeb, Ridomil, Chlorotalonil, Bayleton wp 25 (Triadimefon 250 g/
kg), Thiram, Apron star and control. Fungicides were applied as manufacturers’ recommendations. Foliar fungicides 
were applied three times at seedling, flowering and podding growth stage on local faba bean variety. Disease score 
and other agronomic data were recorded at different plant growth stage. The highest disease score were recorded 
in control, Thiram and Apron star in 2013. The highest yield was also recorded in Bayleton and mancozeb sprayed 
plots respectively. In 2014 the disease prevalence and severity was similar to 2013. Maximum disease score were 
recorded on Control followed by Thiram and Apron star seed dressing plots. Minimum disease score were also 
recorded in Baylaton (2.66) and Ridomil gold (2.71) sprayed plots. There was a significant difference between 
biomass yield and grain yield. The highest grain yield was recorded in Baylaton (3129.8 kg) sprayed plot and followed 
by Ridomil gold (2708.3 kg) and Mancozeb (2705.7 kg) respectively. There was no significant difference between 
plots in plant height, pod per plant, seed per pot and seed per plant in both years.
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Introduction
Ethiopia is the world’s second largest producer of faba bean, but its 

share is only 6.96% of world production and 40.5% of Africa [1]. Faba 
bean (Vicia fabae L.) is the major cool season food legumes produced 
in Ethiopia next to cereals. It serves as major source of protein and 
income. The crop also fixes atmospheric nitrogen and improves soil 
fertility. Because of its wide importance to the nation it is cultivated 
in large area in the country as well as in Amhara region. Production 
of faba bean is inhibited by several yield limiting factors, among which 
diseases are the main [2]. In Ethiopia more than 17 disease causing 
pathogens are reported on faba bean [3]. Major diseases recoded in faba 
bean includes, chocolate spot (Botrytis fabae), rust (Uromyces viciae-
fabae), ascochyta blight (Ascochyta fabae), zonate leaf spot (Cercospora 
zonatae), and black root rot (Fusarium sp).

Currently a new disease faba bean gall Olpidium viciae locally 
called “Kormid in North Shewa is expanded in the highland faba bean 
growing areas of North. It was first observed in Menze Mama District 
around Bash kebele in farmers’ fields in 2010/2011 main cropping 
season [4]. Seed dressing and foliar fungicides have some effects against 
faba bean diseases [5,6]. Report reveals that, chemical control showed 
better results in controlling gall disease in China and Japan [7]. Hence 
this study was initiated with the following objectives: to select the right 
and effective fungicides on gall disease (kormid) on faba bean.

Materials and Methods
The experiment was conducted on farmers’ fields in RCB design 

with six replication (one farmer field was used as one replication in 
2013 and 2014 main growing season). The experiment was done with 
foliar and seed dressing fungicides. The treatments were arranged with 

different fungicides (spray and seed dressing), namely (a) Mancozeb 
80% wp (contact fungicide with preventive activity. It inhibits enzyme 
activity in fungi by forming a complex with metal-containing enzymes 
including those involved in production of adenosine triphosphate ), 
(b) Ridomil (Metalaxyl-M 4% +Mancozeb.64%), (c) Chlorotalonil, 
Bayleton wp 25 (Triadimefon 250 g/kg), (d) Thiram, (e) Apron star 
(seed treatment fungicide-insecticide mixture and its active ingredient 
is Thiamethoxam:200 g/kg,  Mefenoxam: 200 g/kg , Difenoconazole: 
20 g/kg ) for controlling seed and soil born disease) & (f) control. 
The plot size was 3.2 m × 4 m and spacing between rows 0.4 m and 
1 m between replications. Fungicides were applied as manufacturers’ 
recommendations. Foliar fungicides were applied three times (at the 
time of diseases appearance (seedling) and repeated two times before 
start of flowering and podding stage). Local faba bean variety was used 
and seed rate was applied as recommendation in row planting.

Data collected

Date of seedling emergence, first date of bean gall disease  
appearance, faba bean gall score (1-9) scale and; 1 means no or few 
symptoms and nine means dead plant).  Faba bean gall disease recorded 
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was converted to percent incidence and severity. Plant height, Number 
of pod per 10 plant, number of seed per pod, thousand seed weight, 
biomass and seed yield (grain yield) were recorded.

Data analysis 

Analyses of variances for the experiment was done and mean 
comparisons were carried out using Duncan’s multiple range test 
(DMRT) at 5% level of probability. The statistical analysis system (SAS) 
software [8] was used for all statistical analyses.

Results and Discussion
Foliar fungicides were applied at the beginning of symptom 

appearance. All foliar fungicides were applied at seedling, flowering 
and podding growth stage. The disease was very serious in first year 
(2013). But due to higher rainfall, there was high erosion problem 

and hail damage at seedling stage. The symptom of the disease starts 
from seedling stage and more severe up to flowering growth stage. In 
severely infected fields, the disease expands to the stem and the whole 
plant showed shrinked, shortened and died on control plots. The lowest 
disease score were recorded on Bayleton, chlorotalonil and mancozeb 
sprayed plots (Table 1). Among fungicides sprayed better grain yield 
were recorded on bayleton (2124.0 kg), Mancozeb (1702.3 kg), Ridomil 
gold (1471.7 kg) and chlorothalonil (1470.9 kg) respectively. Apron 
star and Thiram seed dressing fungicides were not effective against the 
disease. It was similar with control plots (Table 1).

Values within a column followed by same letter do not differ 
significantly at 5% level of Duncans multiple range test

In 2014 the disease prevalence and severity was similar to 2013. 
Disease score and other agronomic data were recorded at different 

No. Treatments Disease score (1-9) Ph (cm) Pod/pl Sdp (gm) Hsw (gm) Gy (kg/ha)
1 Apronstar 4.5ab 37.0ab 8.53b 2.17b 38.86b 811.8bc
2 Baylaton 1.66c 54.8a 19.4a 2.68a 40.13ab 2124.0a
3 Chlorotalonil 2.83c 46.53ab 19.46a 2.55ab 39.83ab 1470.9abc
4 Mancozeb 2.83c 51.93ab 16.66a 2.35ab 42.73a 1702.3ab
5 Ridomil 3.16bc 44.13ab 11.93ab 2.55ab 39.83ab 1471.7abc
6 Thiram 5.16a 34.06b 8.26b 2.50ab 37.66b 1317.4abc
7 Control 5.66a 34.4b 5.73b 2.42ab 39.03b 554.1c

Mean 3.69 43.26 12.85 2.46 39.72 1351.97

Cv (%) 23.87 23.64 34.17 8.87 5.04 40.49

Ph=plant hieht, pod/pl=pod per plant, sdp=seed per pod, Hsw=hundred seed weight and Gy=grain yield 
Table 1: Disease score and yield of faba bean in North Shewa 2013.

No. Treatments Disease score(1-9) Ph (cm) Pod/pl Seed/pl Sdp (gm) Hsw (gm) Bm (kg/ha) Gy (kg/ha)
1 Apronstar 4.04b 82.13a 15.56a 41.5a 2.63a 32.28ab 4067.7ab 2247.0abc
2 Baylaton 2.66c 82.86a 14.23a 35.5a 2.48a 32.60a 5446.6a 3129.8a
3 Chlorotalonil 2.91c 79.33ab 15.90a 39.70a 2.42a 29.68bc 5080.7a 2632.9ab
4 Mancozeb 2.91c 74.96ab 14.20a 36.43a 2.68a 31.40abc 5445.7a 2705.7ab
5 Ridomil 2.70c 82.43a 15.13a 38.8a 2.59a 31.61abc 5542.2a 2708.3ab
6 Thiram 6.00a 68.66b 12.80a 32.86a 2.50a 29.46c 2679.1b 1815.16c
7 Control 6.08a 69.70b 12.93a 31.43a 2.39a 31.73abc 2539.5b 1369.2c

Mean 3.90 77.15 14.39 36.60 2.53 31.39 4400.21 2372.58

Cv (%) 19.75 13.06 26.83 30.19 9.90 7.27 35.65 37.71

Ph=plant hieht, pod/pl=pod per plant, sdp=seed per pod, seed/pl=seed per plant, Hsw=hundred seed weight, Bmy=biomass yield  and Gy=grain yield
Table 2: Disease score and yield of faba bean in North Shewa 2014.

    
Sprayed Unsprayed

Figure 1: Bayleton Sprayed plots a) Sprayed and b) Unsprayed.Figure 1: Bayleton Sprayed plots a) Sprayed and b) Unsprayed.
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plant growth stage. Maximum disease score were recorded on Control 
followed by Thiram and Apron star seed dressing plots. Minimum 
disease score were also recorded in Baylaton (2.66) and Ridomil gold 
(2.71) sprayed plots. There was a significant difference between biomass 
yield and grain yield. The highest grain yield was recorded in Baylaton 
(3129.8 kg) (Figure 1) treated plot and followed by Ridomil gold 
(2708.3 kg) and Mancozeb (2705.7 kg) respectively (Table 2). There was 
no significant difference between plots in plant height, pod per plant, 
seed per pot and seed per plant. Chemical control: treat seeds with 
fungicides. Studies showed that Thiram, at a dosage of 0.6-1.0 kg/100 
kg of seed, 25% Bayleton or 15% Bayleton, at a rate of 0.3% to seed 
weight, are effective in controlling galls (ICARDA), but thiram was not 
effective against the disease.

Values within a column followed by same letter do not 
differ significantly at 5% level of Duncans multiple range 
test, economic analysis of management options, cost benefit 
analysis, related terms in cost benefit analysis

Total variable costs: the costs of chemicals, fertilizer and labor.

Gross yield: the total output per hectare of the produce of grain 
and straw.

Adjusted yield: The difference that gross yield is reduced by 10% 
from the actual due to risk and uncertainty.

Gross benefit: is the product of output and farm get prices of the 
produce.

Net benefit: is the difference between the gross benefit and the costs 
of production that vary.

Rate of return (RR): is the rate net benefit to cost of production or 
benefit cost ratio (BCR).

Information generated from cost benefit analysis is the most 
important factor to take into account when making correct decision 
and lack thereof will inevitably lead to suboptimal allocation of limited 
resources. The only way of determining how the resources allocated for 
the production of crops for small holder farmers should be put to use 
based on evaluating the costs and benefits of all (possible) ventures and 

selecting treatments having the highest return. Cost benefit analysis can 
be calculated using partial budget analysis method. Partial budgeting is 
a planning and decision-making framework used to compare the costs 
and benefits of alternatives faced by a farm business. Gross yield was 
adjusted from the output obtained lowered by 10% from the actual yield 
due to management and other production risks (Table 3).

Partial budget analysis
Partial budget analysis is concerned with evaluating the 

consequences of changes in treatments that affect only parts than 
whole. It is budgeting in relation to a partial change to a given farm 
inputs/budgets. For the evaluation of each treatment only variable costs 
were included and fixed costs were excluded. The net benefit or farm 
profit was calculated as net benefit is equal to gross benefit reduced by 
the costs of inputs and labor. The result was obtained from the farm 
get price at immediate harvest of grain and straw with 6 and 1.65 Birr 
per kg, respectively. Labor cost is related to chemical applications and 
fertilizer cost is the costs incurred for the amount of fertilizer applied 
based on recommendation. The analysis considers only the treatments 
that are most candidates having the market prices for full cost 
information. The result indicated that the treatments that have high 
net benefit are recommended for future technology packages. From 
the evaluation bayleton, mancozeb and redomil gold were the most 
competitive treatment evaluated against the control (Table 4).

Sensitivity analysis
Sensitivity analysis is important to evaluate the impact of such changes 

on economic parameters on the net returns for each treatment studied. 
Farm budgets may not expect positive net profits as a result of unexpected 
changes in yield, market prices or production costs. Those can quickly turn 
the expected benefit into a loss. Analyzing how changes in key budgeting 
assumptions/components affect income and cost projections is called 
sensitivity analysis. One way of trying to handle the problems of applying 
correct weights to risk is checking the outcomes using sensitivity analysis 
for future production guarantee. Sensitivity analysis allows the producer 
to have such information to control probabilities of calculating risks. Such 
changes are evaluated by creating future assumptions that are more or less 
dubious “scenarios”. Hence, sensitivity analysis was carried out to assess the 

Treatments Treatment cost Birr/ha (ETB) Gross grin yield/ha Adjusted yield/ha Gross biomass yield kg/ha Adjusted yield kg/ha
Apronstar 980 2247.0 2022.3 4067.7 3660.93
Baylaton 420 3129.8 2816.82 5446.6 4901.94

Chlorotalonil - 2632.9 2369.61 5080.7 4572.63
Mancozeb 240 2705.7 2435.13 5445.7 4901.13

Ridomil 1575 2708.3 2437.47 5542.2 4987.98
Thiram - 1815.1 1633.59 2679.1 2411.19
Control 0 1369.2 1232.28 2539.5 2285.55
Mean 643 2372.57 2135.31 4400.21 3960.19

Table 3: Chemical costs and yields of faba bean for treatments.

Treatments Total Costs that vary Birr/ha 
(ETB) Adjusted Yield of grain KG/ha Adjusted yield  of Bio Mass kg/ha Gross  benefit Net befit

Apronstar 2680 2022.3 3660.93 18235.35 15555.35
Baylaton 2120 2816.82 4901.94 25070.82 22950.82

Chlorotalonil** 1700 2369.61 4572.63 21838.71 20138.71
Mancozeb 1940 2435.13 4901.13 22779.33 20839.33

Ridomil 3275 2437.47 4987.98 22938.12 19663.12
Thiram** 1700 1633.59 2411.19 13820.19 12120.19
Control 1400 1232.28 2285.55 11202.93 9802.93

**The chemicals are not found in the market and the cost of chemical didn’t included in the calculation due lack of information. 
Table 4: Cost benefits analysis of treatments.
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fungicides were not effective. Even foliar spray fungicides were also less 
effective except Bayleton.

Usually no single practice will control faba bean gall disease, 
when different approaches are combined, losses will be minimized. 
Consequently sustainable disease management has to be focused on 
a system approach against this disease by suppressing the pathogens 
before it reaches to economic threshold level. Such a system approach 
should incorporate various components like selection of variety, crop 
rotation, field sanitation and time of planting. Thus by manipulation 
of different integrated disease management (IDM) approaches, it is 
possible to minimize the risk of the disease. However the success 
would depend largely on an effective diseases monitoring system, 
frequent communication among the various disciplines involved in 
program and active link between research scientists, extension group 
and farmers.

Future Directions 
The study gives clues about faba bean gall disease management 

with different fungicides, time of application, and different efficacy 
of fungicides to control the disease. However, testing this fungicides, 
current rate and frequency may not be enough to recommend full 
control package, but this information may lead to start further research 
direction in the area. Then further disease management studies have 
to be conducted in the area. Moreover efforts should be focused on 
applying cultural practice and different disease management activities to 
minimize the pathogen inoculums level in the field. The epidemiology 
study, environmentally safe and affordable fungicides should be further 
studied.
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