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Evaluation of Integrated Management of
Common Bacterial Blight of Common Bean in
Central Rift Valley of Ethiopia
Abstract
Common bacterial blight is the most destructive bean diseases resulting in
seed yield and quality losses worldwide. Recommended control measures
include varietal resistance, production and use of ‘‘clean’’ seed, antibiotic seed
treatments, foliar spray with copper hydroxide and intercropping. However, none
of the above mentioned management methods is satisfactory when applied alone.
Therefore the current study aim to evaluate integrated disease management
through seed treatment, intercropping and Bacticide (Copper hydroxide 77% WP)
spray. Streptomycin at the rate of 50,000 ppm and garlic and moringa extracts
of 10-1 dilution were used for seed dressing. Seeds were dressed by thoroughly
mixing them in each solution at the rate of 50 ml/kg seed. The treatments were
laid out in 4 × 2 × 2 factorial with RCBD and each treatment replicate three times.
Untreated seed, mono-cropping and unsprayed plot used as control plot. Disease
incidence was determined as a number of plants affected per plot, and expressing
as percentage. Disease severity assessed as the modified CIAT 0-9 scales. Yield
component and yield data were recorded at harvesting. All disease and yield
and yield component data were subjected to ANOVA and mean separation tests
were performed using LSD. The result reveled seed treatment combined with
bacticide spray significantly reducing diseases incidence, severity and associated
yield losses. Planting streptomycin treated seed accompanied with bacticide spray
reduces final disease severity by 28.71% and 22.77% respectively at Arsi Negele
and Melkassa. The treatments also bring in up to 0.95 t/ha yield advantage over
untreated and unspray treatment at Arsi Negele while seed treatment result in
up to 0.7 t/ha yield advantage over untreated plot at Melkassa. Therefore, bean
producers can use seed treatment combined with bacticide foliar spray as the
best CBB management option.
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Introduction
Common bean (Phaseolus vulgaris L.) is one of the most
important pulse crops in Ethiopia. The main production areas
include eastern Ethiopia, the south and the south west, the west
and the Rift Valley. The Rift Valley area accounts for more than
half of the country’s bean production, mainly of the white pea
bean type that is grown for export [1]. Currently, Ethiopia is one
of the most important beans producing country in the world. The
report by central statistical agency, CSA [2] indicates that the

country produces 3,878,023.01 Qts in 2011/12 main cropping
season and the estimate production for 2012/13 is 4,127,345.88
Qts. The report reveals that although the area under production
increase from year to year the productivity is declining. The main
reasons for low productivity of common bean in Ethiopia include
luck of certified seed [3] and disease, insect pest and weeds
[1]. Among the many diseases affecting bean plants, common
bacterial blight (CBB) is the most destructive bean diseases [4,5].
CBB may be highly destructive during extended periods of warm
and humid weather, resulting in yield and seed quality losses.
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These conditions commonly occur in Central Rift Valley during
flowering to seed setting growth period and the disease is highly
distributed and most severe during this period and farmers
considered as it is a major production constraint which limits the
productivity and market value of their bean.
Seed transmission plays a significant role in the development
of an epidemic common bacterial blight [6] and seed inoculum
management considered as the primary management option.
Recommended control measures include production and use
of ‘‘clean’’ seed from regions supposed to be disease free [7],
antibiotic seed treatments [8,9] foliar spray of bactericides such
as copper sulphate and copper hydroxide [7-10] intercropping
[11,12] and varietal resistance [13]. However, lack of high level
of resistance in common bean and susceptibility of the resistant
cultivars to the virulent races (pathotypes) in another area were
the constraints in use of disease resistance as CBB management
option [14]. Although Besides the use of pathogen-free seeds,
insignificant pathogen levels can also be attained by the use
of seed treatments with the antibiotics such as streptomycin
sulphate can control CBB in bean [8,9] concerns of a potential
buildup of antibiotic resistance in the soil micro-flora [15] reduce
the use this antibiotic. Moreover, chemical control of CBB is often
inefficient and expensive [16,17]. Therefore, an investigation of
affordable and environmentally friendly methods in controlling
Xap and integration of all possible CBB management strategies
would be important. Garahushoma [18] reported 20% (v/v)
garlic extract seed treatment was significantly reduce levels of
bacterial seed-borne pathogens in beans without interfering with
seed viability and germination. Another report by Raghavendra
[19] revealed aqueous, methanol and ethanol extracts of
Acacia nilotica showed significant antibacterial activity against
Xanthomonas axonopodis pv. malvacearum, X. a. pv. phaseoli
and X. campestris pv. vesicatoria. Hence, the aim of the current
study was to evaluate the effectiveness of integrate disease
management through seed treatment, intercropping and
chemical spray for the management of CBB in common bean.

Materials and Methods
Description of the study area
The experiment was carried out during 2015 main growing
seasons at two sites in the central rift valley area namely
Melkassa Agricultural Research Center (Melkassa) and Arsi
Negele Agricultural Research Substation (Arsi Negele). Melkassa
is located 99 km southeast of Addis Ababa in the semi-arid region
of Central Rift Valley at 8°24’ N latitude, 39° 12’ E longitude and
the altitude of the area is 1550 masl. The ten years (2003 to 2012)
average weather data show that the area receives an average of
915.7 mm annual rainfall and the maximum and minimum annual
mean temperatures are 28.9°C and 13.8°C, respectively. The soil
type of the site is Andosol which is cultivated for long period of
time [20]. Arsi Negele is also one of the sub-centers of MARC and
located to 228 km south of Addis Ababa at 7° 25’ N latitude, 38°
31’ E longitude and an elevation of 1900 masl. The past ten years
(2003 to 2012) data shows the area receives an average annual
rainfall of 881.2 mm and the maximum and minimum annual
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mean temperatures of 27°C and 10.6°C, respectively. The soil
type of the site is Nitosol [20].

Experimental material and treatments
Plant extract and streptomycin seed treatments, bean- maize
intercropping and cupper hydroxide 77% WP (bacticide) spray
were evaluated for their potential to reduce bean common
bacterial blight epidemics and yield loss in bean cultivar Awash-1.
Garlic cloves and ginger powder used in the experiment were
purchased from market in Adama and moringa leave were
collated from Melkassa Agriculture Research Center compound.
Plant extraction was done in Melkassa Agricultural Research
Center food science laboratory and the in vitro evaluation
experiment was conducted in Plant Pathology laboratory of the
center.

Plant extraction
Aqueous extraction: Garlic cloves were peeled and washed with
distilled water, then the cloves were cut into small pieces, and
the pieces were ground to a thick paste. Hundred grams of the
paste were transferred into a beaker and filled up to 500 ml
with SDW. The mixture was stirred thoroughly with a spatula
to obtain a homogeneous suspension which was then covered
with an aluminium foil and left to stand for 24 hours at room
temperature. In a laminar air flow hood, sterile Whatman filter
paper cones were used in a sterile funnel to separate out the
debris from the crude garlic extract into a sterile glass jar and
stored at 4°C until used. Fifty grams of ginger and moringa powder
were each dissolved in 500 ml of SDW. The mixture was stirred
thoroughly with a spatula to obtain a homogeneous suspension
which was then covered with an aluminium foil and left to stand
for 24 hours at room temperature. In a laminar air flow hood,
sterile Whatman filter paper cones were used in a sterile funnel
to separate out the debris from the crude extract into a sterile
glass jar and stored at 4°C until used.
Petroleum ether extraction: Dried powder of moringa leaf and
ginger rhizome and garlic paste was continuously refluxed with
petroleum ether at 60°C for 3 h using soxhlet apparatus. The
extracts were concentrated under reduced pressure in a rotary
evaporator and stored in air-tight containers at 4°C until used.
In vitro antibacterial assay: Two ten-fold serial dilutions (10-1
and 10-2) and undiluted aqueous and petroleum ether extracts
of each plant extract were prepared. The blank discs of 5 mm
diameter were punched from filter paper of uniform thickness
and sterilized by heat. The blank discs were separately soaked
with each of extract. Xap inoculum was grown in nutrient broth,
incubated at 28°C for 24 hrs. One ml of the broth culture of the
bacterium was spread over the nutrient agar taken in glass Petri
dishes aseptically. The extract soaked discs and the control (SDW
and petroleum ether soaked) disc were placed on the inoculated
nutrient agar in the Petri dishes and incubated at 28°C. After
5 days incubation the zones of inhibition of bacterial growth
around the discs were measured.
Seed treatment: An infected bean seed lot confirmed by the
direct plating procedure having 8% infection was used as planting
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material for the experiment. Based on the inhibition zone result,
petroleum ether extract of garlic and moringa extract were used
as seed treatment for further field trials. Streptomycin at the rate
of 50,000 ppm and 10-1 dilution of petroleum ether extract of
garlic and moringa extracts were used for seed dressings. Seeds
were dressed by thoroughly mixing them in each solution at the
rate of 50 ml/kg seed. All dressed seed samples were spread out
and dry under shade.

Experimental design and management
The field experiment was carried out in the 2015 main growing
season at two sites (Melkassa and Arsi Negele) of Melkassa
Agricultural Research Center trial sites. Four seed treatments,
two cropping system and two spray treatments were laid out in
4 × 2 × 2 factorial with randomized complete block design (RCBD)
and each treatment replicate three times. Untreated seed, monocropping and unsprayed plot used as control plot. Each block and
plots laid at 1 m and 0.5 m spacing respectively. Each plot has an
area of 3.2 m*2 m and contains eight rows of bean in the case of
sole cropping and four rows of bean and four rows of maize in the
case of inter cropping. Planting was done on July 15, 2015 at Arsi
Negele and July 18, 2015 at Melkassa. Bean planted at the spacing
of 0.4 m and 0.1 m between rows and plants respectively, while
maize planted at the spacing of 0.4 m between rows and 0.2 m
between plants. Copper hydroxide 77% WP (bacticide) spray
was made three times at 14 days interval starting from 35DAP.
Weeding and cultivation was done manually for all treatments.
No fertilizer was applied for all treatments.

Data collection
Disease incidence was determined as a number of plants
affected per plot and expressing as percentage. Disease severity
was assessed as the modified CIAT 0-9 scales [21], where 0=no
infection, 1=1%, 2=2-5%, 3=6-10%, 4=11-15%, 5=16-30%,
6=31-50%, 7=51-75%, 8=75-85% and 9=>85% lesion area on
the infected leaves. The severity grade was converted in to
Percentage Severity Index (PSI) with the formula:
=
PSI

Snr
×100
Npr × Mss

Where Snr=the sum of numerical ratings, Npr=number of plant
rated, Mss=the maximum score of the scale. Incidence was
determined by checking primary leaves of each plant 21 days
after sowing. Then after, records were taken at 35, 49, 63 and 77
days after sowing. Disease severity was assessed on 10 randomly
selected and per tagged plants per plot. The Area Under Disease
Progress Curve (AUDPC) was calculated according to Shaner and
Finney [22], by the formula:
AUDPC=Σn I=1 1/2[(Yi+1+Yi)] [(X i+1-Xi)]
Where Yi=disease severity score at time i, and Xi=time of scoring
(days after planting). Disease progress rate was computed from
logistic model of disease severity as r=ln[(1/1-x)-(1/1-y)]/(ti-tf).
Mean number of pods per plant was computed as number of
pods of 10 plants randomly taken from the middle rows, and
computing the average. The mean number of seed per pod was
computed as average number of seeds from randomly sampled
© Under License of Creative Commons Attribution 3.0 License
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10 pods. Grain yield per plot was measured as the weight of
seed yield from the sex middle rows at 12% moisture content.
Hundred seed weight was measured as weight of 100 randomly
sampled seeds. Percent seed discoloration was determined as
percentage of number of diseased seeds from 100 randomly
sampled seeds. Relative yield loss percentage was computed
as the yield difference of the basic treatment (treatment plots
with all treatment combination) and the lower treatments by the
formula:
=
RYLP

Ybt − Ylt
×100
Ybt

where RYLP is relative yield loss percentage, Ybt yield of basic
treatment and Ylt yield from the lower treatment.

Data analysis
All disease and yield and yield component (seed yield, relative
yield loss percentage, No of pod per plant, No of seed per pod,
hundred seed weight and seed discoloration percentage) data
were subjected to analysis of variance (ANOVA) procedure with
SAS 9.2 statistical analysis software. When there is treatment
differences mean separation tests were performed using least
significant difference (LSD).

Discussion
CBB can be managed using different disease management
strategies including resistant varieties [23-25] cultural practices
[26,27] seed treatment [18,19] and foliar chemical spray
[9,10,28,29]. The present study evaluated the integrated
effect of seed treatment with streptomycin and plant extracts,
intercropping and foliar application of copper hydroxide 77%
WP (bacticide) on disease development, seed yield and yield
components. The result reveled that seed treatment, chemical
spray and intercropping showed good potential in reducing
diseases incidence, severity and yield loss in bean due to common
bacterial blight and increase seed yield and yield components at
both locations. Chemicals have been recommended as a seed
treatment and foliar protectants to control CBB before it cause
severe damage [30]. Streptomycin has given marginal control of
CBB by reducing initial inoculum from the external surface of the
seeds [8]. In the present study, seed treatment by streptomycin,
garlic extract and moringa extract combined by copper hydroxide
(bacticide) spray reduce disease incidence both at Arsi Negele
and Melkassa over the other treatments. Interaction effect
of treated seed with bacticide spray significantly reduce final
disease incidence in untreated unsprayed plot from 89.98% to
54.17% at Arsi Negele and from 67.84% to 42.07% at Melkassa.
Final percent severity index (PSI) were also reduced by the same
treatment from 62.41% to 33.70% at Arsi Negele and from
48.70% 25.93% at Melkassa Seed treatment combined with
chemical spray also improve pod per plant (PPPlt), seed per pod
(SPP), at both location and promote seed yield and reduce seed
discoloration (SDP) and relative yield loss (RYLP) at Arsi Negele. At
Melkassa seed treatment alone increased seed yield and reduce
relative yield loss and SDP. Spray of copper-based chemicals
such as copper-hydroxide (Kocide-101) is among the chemicals
used for foliar application, so as to reduce the dissemination of
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bacterial cells from diseased plant to the healthy one. The authors
indicate the result of two-year study at Colorado suggested that
application of copper-hydroxide (Kocide-101) at weekly interval
might be effective and immediate means of reducing losses due
to CBB in commercial common bean production [31]. In the
present study, foliar sprays of copper hydroxide (bacticide) three
times at 14 days interval starting from 35 days after planting
(DAP) reduced final disease incidence, PSI, seed discoloration
percentage and relative yield loss and increased yield and yield
components at both locations. Selamawit [29] also reported
similar results which indicated spray of copper-based chemical at
5 days interval increased yield over unsprayed one. Schwartz [32]
also reported applying copper hydroxide contact bactericides
early in the seasons every 7 to 10 days intervals during cool, moist
weather can decrease establishment of bacterial pathogens
(Figures 1-4). This would reduce the effect of the disease on the
photosynthetically active leaves so that appropriate amount of
manufactured assimilates reached the developing seeds that
contribute to the yield improvement. A report by Balaz [33]
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showed satisfactory results in X. campestris pv. phaseoli control
has been obtained by using copper-based compounds. Interaction
effect of seed treatment and chemical spray had pronounced
effect in reducing all disease parameters and increasing yield
and yield component at Arsi Negele while significantly reduce
all disease parameters but only improve the pod per plant and
seed per pod at Melkassa (Tables 1 and 2). The difference in
effectiveness of the treatments between the two locations might
be related with climatic factors variation, which contribute more
on disease development and yield potential of the crop. Planting
streptomycin treated seed accompanied with bacticide spray
significantly reduces final disease severity by 28.71% and 22.77%
respectively at Arsi Negele and Melkassa (Tables 3-9). Here the
seed treatment combined by chemical spray bring in up to 0.95 t/
ha yield advantage over untreated and unspray treatment at Arsi
Negele (Tables 10 and 11) while seed treatment result in up to 0.7
t/ha yield advantage over untreated plot at Melkassa (Tables 12
and 13). Relative yield losses were also significantly reduced by
the treatments applied over untreated plots. At Melkassa, where

70.00

Percent severity index (PSI)

60.00
50.00

Ut un
Ut Sp

40.00

St un
St Sp

30.00

Me un
Me Sp

20.00

Ge un
Ge Sp

10.00
0.00
0

20

40

60

80

100

Disease assesment time (days after planting)

percent severity index (PSI)

Figure 1 CBB disease progress curve under seed treatment and chemical spray at Arsi Negele.
Ut un=untreated unsprayed, Un Sp=untreated and sprayed, St Un=streptomycin
treated unsprayed, St Sp=streptomycin treated and sprayed, Me Un=mornga extract
treated unsprayed, Me Sp=mornga extract treated and sprayed, Ge Un=garlic extract
treated unspray and Ge Sp=garlic extract treated and spray.
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Figure 2 CBB disease progress curve under cropping system management at Arsi Negele.
Mc=monocropping; Ic=Intercropping
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Figure 4 CBB disease progress curve under cropping system management at Melkassa.
Mc=monocropping; Ic=Intercropping

Table 1 Effect of seed treatment and chemical spray on incidence of CBB
of bean at different days after planting at Arsi Negele and Melkassa.
Seed treatment

Spray

ut
ut
st
st
Me
Me
Ge
Ge

un
sp
un
sp
un
sp
un
sp
CV%
LSD

Arsi Negele
Initial
Final
11.06a
89.98a
11.19a
77.24c
0.93d
76.92c
0.92d
54.17d
3.91b
83.37b
2.62bc
59.33d
3.68bc 80.70bc
2.54c
56.08d
24.83
6.91
1.34
5.83

Melkassa
Initial
Final
10.00a
67.84a
9.58a
57.36b
0.99c
59.50b
1.01c
42.07c
2.28b
62.81ab
2.03bc
45.06c
1.31bc 61.99ab
1.34bc
43.92c
27.57
11.24
1.15
7.23

Means with the same letter across the column are not significantly
different. Ut=untreated, st=streptomycin, Me=mornga extract, Ge=garlic
extract, un=unspray and Sp=spray
© Under License of Creative Commons Attribution 3.0 License

Table 2 Effect of cropping system on incidence of CBB of bean at different
days after planting at Arsi Negele and Melkassa.
Cropping System
MC
IC
CV%
LSD (0.05)

Arsi Negele
Initial
Final
4.37a
75.77a
4.84a
68.68b
23.86
4.35
ns
1.85

Melkassa
Initial
Final
3.60a
59.78a
3.53a
50.35b
27.54
5.51
ns
1.79

Means labeled with the same letter across the column are not
significantly different Mc=monocropping, Ic=intercropping

yield reduction where relatively higher, seed treatment resulted
up to 31.8% yield loss reduction over untreated plot while at Arsi
Negele seed treatment combined with bacticide spray resulted
in up to 33.68% yield loss reduction over untreated and unspray
control plot. These results are in agreement with Tumsa [9]
finding in which a combination of streptomycin seed treatment
with once and twice spray of Kocide-101 significantly reduce
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Table 3 Effect of seed treatments and chemical spray on PSI of CBB of
bean at different days after planting at Arsi Negele and Melkassa.
Seed treatment

Spray

ut
ut
st
st
Me
Me
Ge
Ge

un
sp
un
sp
un
sp
un
sp
CV%
LSD

Arsi Negele
Initial
Final
6.11a
62.41a
6.49a
52.41bc
0.93cd
49.45c
0.74d
33.70d
1.85bc
53.52b
2.22b
35.37d
2.41b
52.41bc
1.85bc
35.19d
32.11
7.29
1.05
3.99

Melkassa
Initial
Final
5.00a
48.70a
5.00a
39.63c
0.74c
39.63c
0.74c
25.93d
1.85b
44.63b
1.48bc
28.33d
1.11bc 42.79bc
1.11bc
27.79d
34.71
7.7
0.86
3.35

Means labeled with the same letter across the column are not
significantly different Ut=untreated, st=streptomycin, Me=mornga
extract, Ge=garlic extract, un=unspray and Sp=spray.
Table 4 Effect of cropping system on PSI of CBB of bean at different days
after planting at Arsi Negele and Melkassa.
Cropping System
MC
IC
CV%
LSD (0.05)

Arsi Negele
21DAP
77DAP
2.82a
49.03a
2.82a
44.58b
31.02
5.45
ns
1.5

Melkassa
21DAP
77DAP
2.31a
38.33a
1.94a
36.02b
32.75
7.18
ns
1.57

Means with the same letter across the column are not significantly
different. Mc=mono cropping, Ic=intercropping
Table 5 Effect of seed treatment and chemical spray on AUDPC of CBB of
bean at Arsi Negele and Melkassa.
Seed treatment
ut
ut
st
st
Me
Me
Ge
Ge
CV%
LSD

Spray
un
sp
un
sp
un
sp
un
sp

Arsi Negele
1957.41a
1734.45b
1334.59d
930.74e
1525.74c
1033.15e
1475.19cd
972.22e
10.08
161.35

Melkassa
1361.11a
1152.41b
1008.52c
604.08d
1136.85b
683.15d
1092.78bc
689.63d
8.77
99.03

CV%
LSD

Arsi Negele
1686.50a
1271.70bc
1459.00ab
1063.00c
22.69
256.16

Melkassa
1219.17a
813.43b
1080.46a
751.20b
20.61
164.05

Means labeled with the same letter across the column are not
significantly different. Mc=mono cropping, Ic=intercropping, un=unspray
and Sp=spray
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Seed Treatment
Ut
St
Me
Ge
CV%
LSD (0.05)

Arsi Negele
0.0447c
0.0563a
0.0506b
0.0533ab
9.56
0.0041

Melkassa
0.0466a
0.0472a
0.0451a
0.0464a
9.94
ns

Means labeled with the same letter across the column are not
significantly different.
Table 8 Effect of cropping system on disease progress rate of CBB of
bean at Arsi Negele and Melkassa.
Cropping System
MC
IC
CV%
LSD (0.05)

Arsi Negele
0.0493b
0.0532a
9.56
0.0029

Melkassa
0.0461a
0.0466a
9.94
0.0027

Means labelled with the same letter across the column are not
significantly different. Mc=monocropping, Ic=intercropping.
Table 9 Effect of chemical spray on disease progress rate of CBB of bean
at Arsi Negele and Melkassa.
Spray
Un
Spr
CV%
LSD (0.05)

Arsi Negele
0.0580a
0.0445b
9.56
0.0029

Melkassa
0.0533a
0.0339b
9.94
0.0027

Means labelled with the same letter across the column are not
significantly different. Un=unspray, Sp=spray

ST SPR

Table 6 Effect of cropping system and chemical spray on AUDPC of CBB
of bean at Arsi Negele Melkassa.
SPR
un
sp
un
sp

Table 7 Effect of seed treatment on disease progress rate of CBB of bean
at Arsi Negele and Melkassa.

Table 10 Effect of CBB on yield and yield components of bean under
seed treatments and chemical spray at Arsi Negele and Melkassa.

Means labeled with the same letter across the column are not
significantly different, Ut=untreated, st=streptomycin, Me=mornga
extract, Ge=garlic extract, un=unspray and Sp=spray

CS
Mc
Mc
Ic
Ic

Vol.6 No.1:3

ut un
ut sp
st un
st sp
Me un
Me sp
Ge un
Ge sp
CV%
LSD

PPPlt
12.97f
15.92d
16.38c
18.08a
15.45e
16.97b
15.77de
17.38b
2.44
0.640

Arsi Negele
SPP
SDP Yield
3.50e 18.50a 1.81g
4.33cd 9.00c 2.30de
4.42bc 10.83b 2.35d
4.70d 5.50e 2.76a
4.27d 10.83b 2.12f
4.52b 7.50d 2.50c
4.40bc 9.83bc 2.26e
4.68a 7.17d 2.62b
2.5
12.19 2.61
0.127 1.410 0.071

RYLP
36.27a
18.84cd
17.00d
2.57g
25.31b
11.82e
20.14c
7.42f
12.52
2.550

Melkassa
PPPlt
SPP
10.88e 2.60e
12.40d 3.47d
15.60bc 3.82bc
16.08a 4.00a
15.47c 3.48d
15.67abc 3.70c
15.57bc 3.67c
16.02ab 3.88ab
2.63
4.26
0.452 0.178

Means labeled with the same letter across the column are not
significantly different. Ut=untreated, st=streptomycin, Me=mornga
extract, Ge=garlic extract, un=unspray and Sp=spray

CBB epidemics and improve bean yield and yield components.
Sintayehu and Amare [34] also report seed treatment with
streptomycin integrated with biofumigation and foliar sprays of
kocide-101 at two weeks interval were significantly reducing CBB
epidemics and increasing yield and yield components. Belachew
[35] also reported that combined application of mancozeb seed
treatment and cultural practice, planting on the ridge reduce
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Table 11 Effect of CBB on bean yield and yield components under cropping system management at Arsi Negele and Melkassa.
Cropping System

Arsi Negele
PPPlt

Melkassa

SPP

HsWt

SDP

Yield

RYLP

PPPlt

SPP

HsWt

SDP

Yield

RYLP

MC

15.87b

4.35a

15.92b

10.17a

2.30b

18.65a

14.50b

3.48b

16.25a

8.54a

1.69b

22.98a

IC

16.36a

4.360a

16.33a

9.63a

2.37a

16.19b

14.92a

3.68a

16.54a

8.21a

1.81a

17.63b

CV%

1.78

2.27

4.22

9.90

1.95

9.40

2.14

2.90

4.46

10.18

1.81

6.88

LSD (0.05)

0.169

ns

0.401

ns

0.027

0.966

0.186

0.061

ns

ns

0.019

0.820

Means labeled with the same letter across the column are not significantly different. Mc=monocropping, Ic=intercropping
Table 12 Effect of CBB on bean yield and yield components under seed
treatment at Arsi Negele and Melkassa.
Seed Treatment
UT
ST
ME
GE
CV%
LSD (0.05)

Arsi Negele
HsWt
14.92d
17.25a
15.75c
16.58b
4.22
0.570

HsWt
15.17c
17.25a
16.42b
16.75ab
4.46
0.610

Melkassa
SDP
Yield
10.50a 1.31d
7.17c 2.01a
8.00b 1.75c
7.83bc 1.93b
10.18
1.81
0.710 0.026

RYLP
40.31a
8.51d
20.19b
12.21c
6.88
1.160

of common bacterial blight by reducing the initial inoculum of
the pathogen [34,37] and improve yield and yield components.
Schwartz [32] report seed treatment with antibiotic has been
recommended to disinfect external contamination of seed by CBB
pathogen. Garahushoma [18] reported that a 20% (v/v) extract of
garlic was significant in reducing levels of bacterial seed-borne
pathogens on beans without affecting the germination of the
crop. Goss [38,39] reported they were able to achieve control
of Xanthomonas campestris pv campestris black rot disease of
cabbage plants with leaf, seed and bark extracts of moringa.

Means labeled with the same letter across the column are not
significantly different.

Conclusions and Recommendations

Table 13 Effect of CBB on yield and yield components of bean under
chemical spray management at Arsi Negele and Melkassa.

In this study that aim to evaluate integrated effect of seed
treatment, intercropping and copper hydroxide spray treatments
in reducing CBB epidemics and their contribution to yield
and yield components. The result of disease, yield and yield
component data revels that all treatment main factors and
integration of seed treatment with bacticide spray significantly
reduce the level of disease epidemic and amount of yield loss
attributed to CBB. Intercropping common bean with maize has
significantly reduced CBB development and increase yield and
yield component compared with sole planting but there was no
interaction effect with the other management options. In the
intercropping, common bacterial blight disease epidemics were
reduced because the maize may be used as physical barrier
against bacterial inoculum from reaching to common bean.
Seed treatment with streptomycin and the plant extracts were
also reduce CBB development and increase bean yield and yield
component over untreated control at both locations. Foliar spray
of bacticide applications significantly reduce disease incidence,
severity, AUDPC and disease progress and improve yield and
yield components over unsprayed plots both at Arsi Negele and
Melkassa. However, seed treatment combined with bacticide
foliar sprays had pronounced effect in reducing CBB epidemics
and improving yield and yield components and avoiding yield
losses. Therefore use of treated seeds with streptomycin, garlic
extract and moringa leaf extract combined with bacticide foliar
spray is the best CBB management option for bean producers.
Moreover, considering the potential of garlic and moringa
extract investigated hear and the risk of development of
resistance against chemical pesticide and its deleterious effects
on life supporting system investigation of alternative plant
extracts for management of CBB should be continue. Analysis
and identification of the chemical constitute of the crude plant
extracts and formulation and industrialization of the active
ingredient also need due research attention to bring effective
and environmentally safe disease management strategy.

Chemical Spray

Arsi Negele

Melkassa

HsWt

HsWt

SDP

Yield

RYLP

Un

15.67b

16.00b

10.83a

1.62b

26.03a

Sp

16.58a

16.79a

5.92b

1.87a

14.18b

CV%

4.22

4.46

10.18

1.81

6.88

LSD (0.05)

0.401

0.430

0.500

0.019

0.820

Means labeled with the same letter across the column are not
significantly different.

CBB incidence and PSI and increase yield and yield component
both in susceptible and tolerant varieties. In the current study,
common bean-maize intercropping were also significantly
reduce CBB incidence, severity, AUDPC and relative yield loss at
both locations as compared with sole common bean cropping
system. The yield and yield component were also increased in
intercropping over sole cropping. This can be because of the
interception of inoculum movement from diseased plant to
the health plant by the intercropped maize reduces disease
incidence, severity and progress rate. Fininsa [10] in his field
experiment conducted at Haramaya University experimental
field station found that in maize bean intercropping systems,
both relative and predicted seed yield and 100 seed weight losses
to CBB were generally less than in pure stand. Kassahun [36] also
report that common bean-sorghum (2:1 ratio) intercropping
were significantly reduce CBB progress, AUDPC and relative seed
yield and hundred seed weight loss at Eastern Amhara region as
compared with sole common bean cropping system. In general,
higher significant variation were observed in all disease and yield
parameters including seed yield within seed treatments than
other treatment factors. This is because the main predisposing
factor for transmission of the diseases is infected seeds and
seed treatment plays a significant role in reducing development
© Under License of Creative Commons Attribution 3.0 License
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