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The experiment was conducted for two years, 2009-10 and 2010-11 cropping seasons at Sinana 
Agricultural Research Center, Bale-Robe, Sinana. The objective of the work was to find the best 
combination of sowing date and fungicide frequencies for the management of chocolate spot of Faba 
bean. Local faba bean variety was used with four sowing dates and five fungicide frequencies. The trial 
was arranged in split plot design with 3 replications, where the sowing dates formed the main plot and 
the fungicide frequencies formed the sub-plot factor. Statistical analysis showed significant differences 
(p<0.05) among the treatments for most of the parameters tested. The highest grain yield (3903.6 kg/ha) 
was harvested from first sowing date treated with four times fungicide spray while lowest (1275.1 kg/ha) 
was from last sowing date with no fungicide treatment. Similarly, the highest thousand kernel weight 
(543.53 gm) was obtained from first sowing date treated with four times fungicide spray and the lowest 
thousand kernel weight (474.73 gm) was recorded from last sowing date with no fungicide treatment. 
Therefore, for highland areas of Bale, Ethiopia, early sowing integrated with fungicide treatment can be 
recommended for effective management of chocolate spot on faba bean. 
 
Key words: Faba bean; Chocolate spot; Disease; Integrated Disease Management; Grain yield 

 
 
INTRODUCTION 
 
Faba bean (Vicia faba L.); also called as broad bean, 
horse bean and field bean, is one of the earliest 
domesticated food legumes in the world, probably in the 
late Neolithic period (Metayer, 2004). Cultivated faba 
bean is mainly used as human food in developing and as 
animal feed in industrialized countries. It ranks sixth in 
production among the legumes grown in the world. China 
has been the main producing country, followed by 
Ethiopia, Egypt, Italy, and Morocco (Salunkhe and 
Kadam, 1989). Even though Ethiopia is the world’s 
second largest producer of faba bean, its share is only 
6.96% of world production and 40.5% within Africa 
(Chopra et al., 1989). In Ethiopia, The average yield of 
faba bean under small-holder farmers ranges from 1.0 to 
1.2 t ha

-1
 (Agegnehu et al., 2006), while world average 

grain yield of faba bean is around 1.8 t ha
-1

 (ICARDA, 
2008). In the highlands of Ethiopia, Faba bean is one of 
the most important food crops widely produced. It is a 
source of cash to the farmers and foreign currency to the  
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country. It also plays a significant role in the restoration of 
soil fertility by fixing atmospheric nitrogen and is a 
suitable rotation crop for cereals. In Ethiopia, The 
productivity of faba bean is far below its potential due to a 
number of factors, the biological limitations include 
inherently low grain yielding potential of the indigenous 
cultivars and susceptibility to biotic and abiotic stresses 
(Mussa et al., 2008). Among the biotic stresses, 
chocolate spot (Botrytis fabae), rust (Uromyces vicia-
fabae), and black root rot (Fusarium solani) highly 
contribute to the low productivity of the crop. Chocolate 
spot is considered to be the most important and 
destructive in Ethiopia causing yield loss of up to 61% on 
susceptible cultivars (Dereje and Beniwal, 1987). Major 
yield reductions usually result from infection of flowers, 
which causes them to abort without forming pods 
(Hanounik and Hawatin, 1982). According to Harrison 
(1988) several strategies can be employed for the 
management of chocolate spot, application of fungicides 
has been the most effective and widely used strategy and 
provides effective and reliable disease control measure; 
use of sowing date is also considered one of the 
management systems of chocolate spot but integrated  
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use of sowing date with fungicides provide better control 
of this menace than using the two options individually. 
With this background and objective, the present study 
was proposed. The experiment was designed with the 
purpose of identifying the best combination of sowing 
dates and different frequencies of fungicide (Mancozeb) 
application for the management of chocolate spot and for 
better financial benefit from faba bean production. 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted for two years; 2009-10 
and 2010-11 during main cropping season (August-
November) of Bale highlands, southeastern Ethiopia at 
Sinana Agricultural Research Center (SARC) 
experimental sites. SARC is located at 463 km from 
Addis Ababa to the southeastern Ethiopia. Its geographic 
location is 07

o
 07’ N latitude and 40

o
 10’E longitude with 

an elevation of 2400 masl. The area receives 750 – 1000 
mm mean annual rain fall and have mean annual 
temperature of 9 – 21 

o
C (Nefo et al., 2008).  In this 

experiment, Bale local faba bean cultivar was used with 
different sowing date interval and fungicide frequency. 
The plot size was 2m x 2m having 6 seeding rows with 
between block, plot and row spacing of 1m, 0.5m and 
0.4m, respectively. Four sowing dates at 7 days interval 
formed the main plot factor, where the first sowing date 
was commenced with the first shower of rain of the 
season. A chemical fungicide, Mancozeb 80% WP was 
sprayed as treatment as the sub plot factor, comprising 
five different spray frequencies (0 times,1 times,2 times,3 
times and 4 times spray) at a rate of 2.5kg/ha. Application 
was commenced as soon as the disease appeared and 
then at seven days interval. Disease development was 
rated using 1-9 rating scale (Bernier et al., 1993) and 
according to Bernier et al., (1984), the disease 
development was converted in to diseases severity using 
the formula: 
 

Disease severity =  

 

Where: 
n = Number of plants in each category. 
v = Numerical values of symptoms category. 
N = Total number of plants. 
9 = Maximum numerical value of symptom category 
 
 

RESULTS  
 

The mean maximum chocolate spot severity of 51.89% 
was recorded from the first sowing date plot that received 
no fungicide treatment whereas, the least severity of 
28.67% (based on 1-9 scale) was recorded from last 
sowing date plot which received four times fungicide 
spray (Table 1). Statistical analysis showed that there 
was significant difference (p<0.05) among the treatments  

 
 
 
 
with respect to the severity of chocolate spot. The 
maximum and minimum number of pods per plant, 17.44 
and 11.56, respectively were recorded at Sinana (Table 
1). The maximum pod number was recorded from the 
second sowing date treated with one time fungicide spray 
and the minimum was from the third sowing date with no 
fungicide spray. For number of pods per plant, there was 
statistically significant variation between treatments.   
 
In case of seed per plant, in contradiction to other 
parameters, there was no statistically justifiable variation 
between treatments. The maximum TKW of 543.53 gm 
was recorded from 1

st
 sowing date and 4 times fungicide 

spray and the minimum TKW of 469.73 gm was recorded 
from 1

th
 sowing date and no fungicide spray, respectively. 

There was significant difference between treatments for 
TKW. The maximum grain yield of 3903.6 kg

-1 
ha was 

obtained from 1
st
 sowing date treated with 4 times 

fungicide spray while the minimum yield, 1275.1 kg
-1

 ha, 
was harvested from the last sowing date and no fungicide 
spray. Yield, as the most important parameter, showed 
significant variation between treatments. 
 
 
DISCUSSION 
 

Integrated disease management (IDM) can simply be 
defined as a strategy or system that combines all 
available methods to ensure the healthy growth of crop 
plants so that they produce high yields (Youdeowei, 
2004). In this experiment we integrated three major 
disease management options; resistant variety, sowing 
date and fungicide spray. Each control measure is not 
always effective when used alone (Dereje, 2000b). 
Therefore, there is a general agreement among scientists 
that use of any two or more control measures that are 
compatible to the farming systems and each other are 
advisable. The idea is disease management, i.e., to live 
with disease by keeping it below economic threshold 
level. The mechanism is to use methods which reduce (i) 
the rate of disease development = r, (ii) initial inoculum = 
X0, and (iii) favorable time = ti for disease development. 
Because epidemic is a function of X0, r and ti, control of 
crop disease demands the judicious integration of all 
available techniques such as cultural, biological, source 
of resistance, and chemical method as each has its place 
in reducing the burden pathogenic fungi place on the 
quantity and quality of the global harvest (Rechcing and 
Rechcing, 1997). Dereje (2000a) reported that the use of 
improved cultivars and fungicide protection 
(Chlorothalonil at a rate of 2.5kg a.i ha

-1
 once or twice 

after disease infection reaches 30%) as an integrated 
disease management, had synergetic effect to avoid 
epidemics of chocolate spot and increase seed yield of 
faba bean. In the current study similar result was found. A 
fungicide (Mancozeb @2.5kg/ha) was integrated with 
sowing date and resistant faba bean variety “shalo”. As 
an effect  of  integrated  use  of  the  three  management 
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Table 1. Effect of sowing date and fungicide spray frequency on the diseases severity and other agronomic parameters 
of faba bean. 
 

Treatment 
Chocolate 

spot 
Rust 

No. of 
pods/plant 

No. of 
seed/pod 

TKW 

(gm) 

Yield 

(kg/ha) 

S1C0 51.89 42.56 13.67 2.78 469.73 2960.3 

S1C1 44.44 38.89 16.44 3.22 522.60 2895.8 

S1C2 39.78 31.44 14.67 3.22 520.47 3009.2 

S1C3 40.78 27.78 11.67 3.00 521.13 3527.2 

S1C4 38.00 24.11 12.22 2.89 543.53 3903.6 

S2C0 51.89 42.56 13.22 3.22 497.67 2498.1 

S2C1 40.78 38.89 17.44 2.89 500.07 2864.7 

S2C2 39.78 29.67 14.44 2.89 495.53 2904.0 

S2C3 36.11 25.89 12.44 3.44 513.07 3051.0 

S2C4 33.33 25.89 13.22 2.89 528.40 3320.6 

S3C0 46.33 40.78 11.56 2.78 481.53 1927.1 

S3C1 40.78 35.22 16.11 3.22 503.53 3110.7 

S3C2 33.33 31.44 13.00 3.11 502.33 3039.1 

S3C3 32.44 22.22 15.22 2.89 506.47 2255.5 

S3C4 30.56 25.89 13.89 3.33 519.73 2930.8 

S4C0 38.00 40.78 13.67 3.22 474.73 1275.1 

S4C1 33.33 33.33 14.78 2.78 483.80 1810.1 

S4C2 29.67 29.67 14.56 3.11 489.93 1504.8 

S4C3 29.67 27.78 13.22 3.22 496.13 1558.5 

S4C4 28.67 24.11 15.44 2.78 501.73 1606.1 

CV 9.36 12.09 25.00 16.05 3.50 26.15 

LSD(p<0.05) 0.53 0.57 5.79 0.81 29.09 1121 
 

S1, S2, S3 and S4 = Sowing date 1, 2, 3 and 4. C0, C1, C2, C3 and C4 = Chemical spray frequencies from 0 times spray to 4 
times spray. S1C0 = interaction of Sowing date 1 and 0 times chemical spray, S1C1 = interaction of Sowing date 1 with 1 times 
chemical spray, S4C4 = interaction of Sowing date 4 with 4 times chemical spray and for all it goes like wise. 

 
 

options; the highest yield (3903.6 kg
-1

ha) was harvested 
from plot treated with early sowing and four times 
fungicide spray. Similarly, the highest TKW (543.53 gm) 
was also recorded from the plot with the highest yield.     
 
 
SUMMARY AND CONCLUSION 
 
Chocolate spot (Botrytis fabae Sard.) is the most 
important disease of faba bean (Vicia faba L.) where ever 
faba bean is growing. Particularly in the highlands areas 
the aggressiveness of the disease increases. In such 
areas management of this disease is mandatory. In the 
highlands of Bale faba bean grows potentially, but is 
threatened by tremendous development of chocolate 
spot. Integration of moderately resistant variety with 
sowing date is proved to be better management option of 
the disease. Therefore, it can be concluded that adjusted 
sowing date with resistant variety can be used as good 
option of chocolate spot management.. 
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