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Abstract: Faba bean is attacked by a number of fungal diseases, among which Chocolate spot (Botrytis fabae, Ascochyta
blight (Ascochyta fabae) and rust (Uromyces vicia faba) are the major ones. Chocolate spot and rust are the major diseases
which can reduce yield by about 61 and 21%, respectively. The use of effective synthetic fungicides is one the control options
frequently practiced in Ethiopia. Environmental hazard and economic unfeasibility of this option makes the search for
environmentally safe, economically affordable and easily available control measures inevitable. This trial is planned to
investigate the efficacy of cow and horse dung compost teas against the in vivo growth of Chocolate spot (Botrytis fabae,
Ascochyta blight (Ascochyta fabae) and rust (Uromyces vicia faba). The result showed that B. fabae reduced to less than 22%
severity by application of aerated cow and horse dung compost teas. It was also possible to lower the severity of A. fabae to
18.5% from treatment of aerated cow and aerated anon aerated horse dung compost teas. Moreover, with the use of aerated
cow dung compost extract rust could be minimized to about 22.2% severity. From this experiment, it has become clear that
compost teas of the two sources are effective against severity of the three diseases. It is important that thorough investigation is

required on the practicality of the compost teas to fully exploit their potential.
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1. Introduction

According to Central Statistical Agency [4], faba bean
ranked first in production (33.6%) among pulse crops in
Oromia Region, Ethiopia and in Bale Zone, the crop took
first place in area coverage and production [4]. Faba bean is a
valuable source of cheap protein (20 — 25%) especially for
the poor who cannot afford animal protein [23; 25].
Additionally, the crop is known for its potential in improving
the soil fertility through biological N fixation [24; 25].
Fungal diseases are among the major biotic threats that lower
the yield of the crop [27]. Chocolate spot (Botrytis fabae),
rust (Uromyces vicia faba) and Ascochyta blight (4scochyta
fabae) are the most frequently prevailing fungal diseases of
faba bean which can cause considerable loss of yield.

According to Dereje and Beniwal [5], Chocolate spot reduces
yield by up to 61% with still the presence of the probability
of complete crop failure due to the disease. Dereje and
Tesfaye, [6] reported that rust can incur a maximum yield
loss of up to 21%. So far, the control of these diseases had
been attempted through the use of improved cultivars,
cultural practices, chemical fungicides and integration of two
or more of the above options in Integrated Disease
Management (IDM) scheme. Particularly, Addisu et al., [1]
in vitro and in vivo growth of chocolate spot could be
sufficiently inhibited by the use of crude extracts of leaves of
Eucalyptus globulus. Frequent use of synthetic chemical
fungicides obviously pose hazards of toxicity and overall
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pollution on the ecosystem [13]. It leads to the accumulation
of harmful chemicals in the soil, water and grains. Moreover
it has recently been reported that B. fabae and B. cinerea
have exhibited resistance to those synthetic chemicals [17; 21]
due to dependence as the only measure for control. This
makes the search for new safer alternatives obligatory for the
control of these diseases.

Compost steepages are recorded to be used as sources of
beneficial microorganisms potential in the control of fungal
plant diseases in foliar and soil application [26]. Equivalent
level of efficacy to conventional fungicides has been
recorded in several reported research findings [14; 28].
Compost seed dips, plant and soil application have been
demonstrated in organic farming literatures from as early as
1924 [15] for use in the biological control of leaf and plant
root pathogens. Different research findings have confirmed
that the microorganisms in the compost tea are effective in
suppressing the growth of the plant pathogenic life by
antibiosis, = competition, mycoparasitism, cell wall
degradation enzymes and induced systemic resistance.

The current trial was setup to investigate the potential of
the compost teas from different sources and preparation
methods in controlling the field severity of Chocolate spot,
Ascochyta blight and rust of faba bean.

2. Materials and Methods

The experiment was conducted at Sinana Agricultural
Research Center (SARC) of Oromia Agricultural Research
Institute (OARI), Ethiopia, on station for two consecutive
years (2014/15 to 2015/16) during main cropping seasons
(August — January). The area is conducive for the epidemic
development of diseases under investigation. Thus the plants
were subjected to natural infestation.

2.1. Compost and Steepage Preparation

Compost was prepared from two sources separately: cow
and horse dung, in pits dug with a dimension of 2m width,
2m length and 1m height. Piling and stacking of composting
materials were done employing standard procedures of
compost preparation.

Aecrated compost tea (ACT) was prepared for the two types
of composts (cow and horse dung) in a bucket by mixing the
compost with tap water at a proportion of 0.4 liter compost
and 2 liters of tap water (1:5, v/v) [29]. The mixture was
manually agitated for continuous air supply for about 7 days.
The tea was then filtered using 8 layered cheese cloth. The
filtrate was stored at 4°C until field application. The above
proportion of water and compost was used in the preparation
of non aerated compost tea (NCT) using the modified
procedure of Elad and Shtienberg [10] and Tsror and Bieche
[16]. The mixture was loosely covered and stored in the dark
at 18°C for 14 days. On the 7™ and 14™ days of incubation,
the tea was manually stirred. After incubation period was
over, the mixture was filtered through 8 layers of cheesecloth
and conserved at 4°C until application.

2.2. Field Experiment

The trial was conducted at Sinana ARC on-station. A faba
bean variety Shallo was wused in the experiment.
Experimental design was RCB with each treatment being
replicated 3 times. Recommended seed and fertilizer rates
were made use of representing non experimental variables.
Application of the cow and horse dung compost teas (each
with ACT and NCT preparations) commenced as soon as the
disease appeared and repeated as required using atomizers to
sufficient flooding of each plant. A plot receiving an
application of only distilled water with equal amount as the
teas represented a control. Synthetic chemical (Mancozeb)
was inserted for comparison with the compost teas as
standard checks.

Disease severity was recorded using 1-9 scale according to
Bernier et al. [3] and then converted for analysis to Percent
Severity Index (PSI) using the following formula developed
by Wheeler [30]:

Sum of Numerical Ratings

pSI = Number of Plants Scored X Maximum Score on Scale

3. Results

Two types of compost, viz, cow dung compost and horse
dung compost were prepared and teas from each type were
extracted and their efficacy tested against the major diseases
of faba bean.

Data from 2015/16 experiment were summarized and
treatment effect variability was analyzed by conducting
ANOVA. Application of compost teas/steepages had affected
severity of the three diseases and hence showed significant
statistical variability (p<0.05) (Table 1). The maximum
percentage of severity of B. fabae (44.44) was recorded on
unsprayed plots of both Shallo and Local cultivars (Figure 1
& 2) On the contrary, magnitude of the disease was lowered
to about 18.5% on plots sprayed with aerated compost
steepage obtained from horse dung on both cultivars (Table
1). Compared to the unsprayed plots, all the test treatments
yielded a highly significant level of disease control. In
general, there was a significant statistical difference among
the treatments in controlling B. fabae.

Similarly, maximum score of 4. fabae (55.6%) was seen to
develop on unsprayed plots (Table 1). Whereas plots treated
with aerated compost teas of both cow and horse dung were
confirmed to have a minimum severity level of 18.5%
(Figure 1) on Shallo variety. It was thus revealed that test
treatments have managed to significantly lower the disease
compared to the unsprayed control with clear variability
among them.

In the same way, rust severity was suppressed to about
11.1 and 22.2% due to application of aerated compost tea
preparations of both cow and horse dung, respectively on
Shallo variety. This is statistically significant control as
compared to the unsprayed plots which exhibited the highest
rust severity of 37.0% and 35.8% on local and Shallo
varieties, respectively.
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Among the yield components investigated, number of
fertile tillers per plant was affected by application of the test
treatments. Unsprayed plots had the lowest number of fertile
tillers (1.3) per plant which is significant compared to the
Shallo plots treated with aerated horse dung compost teas
(2.8). ANOVA revealed that the number of pods and seeds
per plant were significantly varying due to the treatments.
Plots sprayed with non aerated cow dung compost tea
produced the maximum number of pods (18.3) per plant
which is significantly higher than that obtained from
unsprayed plots (8.2). Whereas aerated cow dung compost
tea sprayed Shallo plot scored the maximum number of seeds
per pod (3.1) and unsprayed plots kept their consistency in
yielding the lower number of seeds per pod (2.4). The lowest
number of pods per plant (8.2) was obtained from plots with

no application of compost teas on Shallo variety (Table 1).
Whereas due to spraying synthetic chemical (Mancozeb
80WP), 14.5 pods were formed per plant. Non aerated cow
dung tea sprayed Local cultivar plots had managed to
produce 18.3 pods per plant. However, unsprayed plots had
formed 8.8 pods per plant. Compost tea treatment had
brought about a significant effect on thousand kernel weight
and grain yield. The maximum magnitude of TKW (451.6),
which is significantly higher than that obtained from
unsprayed plots, was produced by plots sprayed with non
aerated cow dung compost tea (Table 1). Plots which
received aerated cow dung compost tea had given the highest
yield of 38.0 quintals ha' which was revealed to be
significantly higher than the yield obtained from the
unsprayed plots.

Table 1. Effect of application of compost steepages on the severity of major diseases of faba bean during 2014/16 — 2015/16 cropping seasons.

Disease severity (PSI)

Treatments

2015/16 2014/15

B. fabae A. fabae U. vicia faba B. fabae A. fabae U. vicia faba
A-CDCS 22.240.0 22.2%42.9 22.2%+5.0 51.942.3 50.0°42.5 42.6'+3 .4
NA-CDCS 33.3%4.1 29.6"+3.7 27.8%2.5 50.0"+2.5 50.0%+2.5 42.6*£3 .4
A-HDCS 18.5%2.3 20.4°+1.9 24.1°+1.9 50.0"+2.5 50.0°£2.5 46.3'+1.9
NA-HDCS 29.6*+2.3 22.2%+4.1 25.9%23 42.6°44.5 44.4+4 1 37.0%+2.3
SCh 27.8%4425 24.1%+1.9 22.540.0 44.4%42 9 42.6'+3.4 38.9%+3.8
Unsprayed 44.4+5.0 55.6+5.0 36.4+2.0 55.6+0.0 50.0°£2.5 40.7"°+3.7
CV (%) 26.9 24.0 17.9 10.0 16.3 17.3
LSD<0.05) 9.45 8.32 5.65 6.3 9.1 8.5

Note: PSI=Percent severity index; A-CDCS= aerated cow dung compost steepage; NA-CDCS= Non-aerated cow dung compost steepage; A-HDCS=aerated
horse dung compost steepage; NA-HDCS= Non-aerated horse dung compost steepage; SCh=synthetic chemical; CV=coefficient of variability; LSD=least

significant variability.

During the cropping season 2014/15 application of non
aerated horse dung compost tea created the lowest severity of
the three diseases with statistically significant variability
except A. fabae (Table 1). The lowest severity was 42.6, 44.4
and 37.0% for B. fabae, A. fabae and U. vicia faba,
respectively, which were obtained due to application of the
aforementioned treatment exhibiting significant statistical
difference compared to the unsprayed plots. On Shallo
variety, the lowest chocolate spot severity was obtained by
application of aerated cow and horse dung compost teas.
Whereas the minimum severity of ascochyta blight was
achieved due to aerate cow and horse dung as well as non
aerated cow dung compost teas (Figure 3). Non aerated horse
dung compost tea could manage to lower chocolate spot,

ascochyta blight and rust severity to about 33.3, 37.0 and
37.0%, respectively on local cultivar (Figure 4).

Number of fertile tillers per plant, number of pods per
plant, number of seeds per plant and plant height were
significantly different among treatments for both Shallo and
the Local cultivar (Table 2). There was no significant
difference among thousand kernel weight and grain yield.
However, there is a visible figurative variability among
treatments in grain yield, especially for the Local cultivar.
The maximum mean yield of 3534.0 kg/ha was obtained
from plots treated with aerated cow dung compost tea.
Whereas, the minimum mean grain yield of 2043.0 kg/ha was
from plots which received aerated horse dung compost tea
(Table 2).

Table 2. Interaction effect of variety and compost steepage application on yield and yield components of faba bean during 2015/16 cropping year.

Variety Compost steepage No. of fertile tillers/plant No. of pods/plant No. of seeds/pod

Shallo A-CDCS 2.3%+0.0 11.6"£0.5 3.1%+0.2
NA-CDCS 2.3%+0.2 13.7%+1.3 2.5%£0.1
A-HDCS 2.8%0.1 12.8™+0.5 1.940.2
NA-HDCS 2.1%%0.1 13.2%+0.9 1.8°0.1
SCh 2.4™+0.1 14.5%+0.3 2.0%0.1
Unsprayed 1.3%£0.0 8.2°+0.9 2.4%0.1

Local A-CDCS 1.7%+0.3 12.4%+1.3 2.2%+0.2
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Variety Compost steepage No. of fertile tillers/plant No. of pods/plant No. of seeds/pod
NA-CDCS 2.1%+0.4 18.3%42.3 2.0°+0.1
A-HDCS 2.3%+0.0 13.8%+0.5 2.3%40.2
NA-HDCS 2.3%+0.0 12.5%+0.9 23402
SCh 2.3%+0.0 10.8°%+0.8 2.540.1
Unsprayed 2.4™+0.1 8.8%£0.3 3205
CV (%) 13.6 13.4 14.5
LSDp<0.05) 0.51 2.9 7.0
Table 2. Continued.
Variety Compost steepage Days to maturity  Plant height (cm)  Biomass weight (gm) TKW (gm) Grain yield (kg/ha)
Shallo  A-CDCS 118.3+0.9 98.2%+2 3 750.0%486.6 425.6™+28.1 3264.0°+950.7
NA-CDCS 119.0+2.1 90.8%+2.0 800.0°°+50.0 451.3%£6.9 3274.7°+402.5
A-HDCS 118.7"+1.7 92.7%+1.2 650.0%+£0.0 390.8%+24.0 1804.0°+233.6
NA-HDCS 117.0"+0.6 94.5™42 0 666.7°%+£16.7 422.3"°+16.1 2557.0™°+68.6
SCh 117.3"+0.7 86.7°1.3 733.3%44+44.1 407.0"£10.9 2070.7"°+366.0
Unsprayed 118.0"+1.3 94.07+0.2 550.057.7 416.9"+2.1 2646.3"+312.2
Local A-CDCS 117.3%+0.3 94.0"+1.9 925.0%+14.4 393.2%+9.0 3821.7°+185.8
NA-CDCS 118.3"+0.9 94.3%41.0 833.3%460.1 396.9%+19.0 3257.7°4+261.8
A-HDCS 117.0°+0.6 93.3%+0.2 625.0%°+£14.4 388.5™+15.5 2537.3"4507.5
NA-HDCS 120.0%+1.2 102.0%+6.0 725.0%+14.4 376.1°415.4 2732.0 **+830.1
SCh 116.0°+0.6 95.2%+0.7 925.0'+43.3 379.1%+1.9 3401.3*+310.4
Unsprayed 117.0°+0.6 98.1%+2 3 833.3%+44.1 412.7%£12.0 3370.0°+111.0
CV (%) 1.4 45 10.2 6.7 7.4
LSD p<0.05) 2.8 72 91.5 32.1 157.0

Note: PSI=Percent severity index; A-CDCS= aerated cow dung compost steepage; NA-CDCS= Non-aerated cow dung compost steepage; A-HDCS=aerated
horse dung compost steepage; NA-HDCS= Non-aerated horse dung compost steepage; SCh=synthetic chemical; CV=coefficient of variability; LSD=least

significant variability.

Table 3. Interaction effect of variety and compost steepage application on yield and yield components of faba bean during 2014/15 cropping year.

Variety Compost 1\.10. of fertile  No. of No. of Days t? Plant height Biqmass TKW (gm) Grain yield
steepage tillers/plant pods/plant  seeds/pod  maturity (cm) weight (gm) (kg/ha)

Shallo A-CDCS 3.7°40.0 19.6*40.8  3.1%+0.2  118.3™+0.9  100.5"+1.4 900.0°£180.0  561.0™+7.8 3209.1°+363.6
NA-CDCS  4.0"+0.2 233%423  25%£0.1  119.0™+2.1  90.8%+2.0 960.0"+60.0  577.1+3.9 3384.5%£62.4
A-HDCS 4.7°40.2 21.7"£0.8  1.9°0.2 118.7%+1.7  92.7%+1.9 780.0°+0.0 580.4%22.4  3528.7°+240.3
NA-HDCS  3.6+0.2 22.4%+1.5 1.8°40.1 117.0°£0.6  94.5°+2.0 800.0 *+20.0  571.7%+5.7 3145.3%4268.8
SCh 4.3%+0.1 24.7°+0.5 2.0°0.1 117.3"%+0.7  86.7%1.3 780.2°+180.0  551.7+26.1  3418.7°t114.5
Unsprayed ~ 2.3%+0.1 13.9%+1.5 24%+0.1  118.0%+1.0  94.0™%+0.2 660.0°£120.0  554.9"+11.7  3345.4°+£320.1

Local A-CDCS 2.8%40.6 212%423 22402 117.3*£03  94.0°%+1.9 1153.3*+30.0  527.6"+7.1 3534.0°+31.5
NA-CDCS  3.6*+0.7 31.242.3 2.0%+0.1 118.3™+£0.9  94.3*+1.0 1000.0°£72.1  546.3"+4.4 3375.04254.4
A-HDCS 4.0°°+0.0 23.4*£0.8  2.3°40.2 117.0%£0.6  93.3%4+0.2 860.0+111.4  543.5™+2.1 2043.0°£114.8
NA-HDCS  4.0"+0.0 21.3"£1.5  2.3%0.2 120.0%1.2  102.0°+6.0 870.3%+30.0  551.3®+12.6  3618.3%168.1
SCh 3.9%+0.0 183114 25%+0.1  116.0°%£0.6  95.2%+0.7 1140.0%490.0  379.1%+1.9 3496.1.087.7
Unsprayed  4.2%+0.2 15.0%£0.5  3.2+0.5 117.0°£0.6  98.1°+1.0 1000.0"+52.9  549.0°+£14.4  3302.5%227.1
CV (%) 13.6 13.4 14.5 14 45 10.2 6.7 7.4
LSDp<0.05) 0.51 2.9 7.0 2.8 7.2 91.5 32.1 ns

Note: PSI=Percent severity index; A-CDCS= aerated cow dung compost steepage; NA-CDCS= Non-aerated cow dung compost steepage; A-HDCS=aerated
horse dung compost steepage; NA-HDCS= Non-aerated horse dung compost steepage; SCh=synthetic chemical; CV=coefficient of variability; LSD=least
significant variability.
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Figure 1. Effect of variety and compost steepage application on the severity of the major diseases of faba bean during 2015/16 cropping year on Shallo
variety.

Note: A-CDCT=aerated cow dung compost tea; NA-CDCT= non aerated cow dung compost tea; A-HDCT= aerated horse dung compost tea; NA-HDCT, Bars
with the same letter are non significantly different.
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Figure 2. Effect of variety and compost steepage application on the severity of the major diseases of faba bean during 2015/16 cropping year on Local
cultivar.

Note: A-CDCT=aerated cow dung compost tea; NA-CDCT= non aerated cow dung compost tea; A-HDCT= aerated horse dung compost tea; NA-HDCT, Bars
with the same letter are non significantly different.
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Figure 3. Effect of variety and compost steepage application on the severity of the major diseases of faba bean during 2014/15 cropping year on Shallo
variety.

Note: A-CDCT=aerated cow dung compost tea; NA-CDCT= non aerated cow dung compost tea; A-HDCT= aerated horse dung compost tea; NA-HDCT, Bars
with the same letter are non significantly different.
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Figure 4. Effect of variety and compost steepage application on the severity of the major diseases of faba bean during 2014/15 cropping year on Local
cultivar.

Note: A-CDCT=aerated cow dung compost tea; NA-CDCT= non aerated cow dung compost tea; A-HDCT= aerated horse dung compost tea; NA-HDCT, Bars
with the same letter are non significantly different.
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4. Discussion

Efficacy of compost teas produced from cow and horse
dung in aerated and non aerated preparations was tested for
their efficacy against B. fabae, A. fabae and U. vicia faba.
The conceptual understanding of the role of biological
control agents in inhibiting the in vitro and in vivo growth
of the plant pathogens is recorded [2]. Application of
compost teas from both sources was found to be effective in
the suppression of the severity of the three major diseases
of faba bean. The efficacy of compost teas prepared from
horse and cow dung sources have been reported to have
considerable potential in suppressing plant pathogenic
fungal diseases [9]. Severity of the three diseases had
decreased to as low as 18.5% and 22.2% and 22.2% by
application of aerated compost tea prepared from cow dung
which were significantly lower than that of the control.
Aerated horse dung compost tea has also reduced the
severity of 18.5%, 20.4% and 24.1% all being statistically
significantly lower than the control. Treatment with
compost tea is a biological control approach. According to
Pane [20], aerial compost tea application has been proved to
be highly suppressive against Botrytis cinerea, Alternaria
alternate and Pyrenochaeta lycopersici. He explained that
all the tea treatments have blocked the growth of B. cinerea.
Suppressive effects of compost teas against several other
plant pathogens were reported by Pane et al, [19].
Application of the different compost teas from the different
sources was seen to have significantly different potential in
controlling the diseases. Reports have shown that compost
teas exert an influence on the plant surface through
colonizing with actual live bacteria most of them being
facultative anaerobes or aerobes in the genera of
Enterobacteria, Serratia, Nitrobacter, Pseudomonads,
Bacillus, Staphylococcus and various Actinomycetes. A
number of mechanism of action has been reported by
several authors. Microbial competition for nutrients [5; 6],
antibiotic production [12], antagonistic microbes’ natural
ability to produce extracellular lytic enzymes [11],
parasitism [12] and induction of systemic acquired
resistance [31; 22] are among the major means by which

compost extracts suppress plant pathogenic microorganisms.

5. Conclusions

From the current trial it was perceived that the extracts
obtained from composts of the two types, viz., cow and horse
dung in aerated and non aerated preparations each, are

effective in suppressing the three major diseases of faba bean.

The extract types have been found to be wvariable in
controlling each of the diseases. As the current study is a
preliminary investigation, a thorough study into the practical
applicability and other issues, viz., application rate, time,
preparation age, microbiological analysis and others are vital.
Extracts obtained from both cow and horse dung have
demonstrated their potential of suppressing all the three

discases to the lowest magnitude. Moreover, 4. fabae was
also satisfactorily controlled by non aerated horse dung
compost tea. Therefore, those preparations can be applied in
the field after setting up in vitro study of the aforementioned
important components.
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