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ABSTRACT
For this purpose, pot experiment was conducted using three Xcm isolates and three enset clones having different 

level of resistance in CRD design. Analysis of variance showed that among the tested isolates and enset clones, there 

is significant level of difference in disease severity and total area of disease progress curve but they didn’t show 

significant difference in percentage of final disease severity index. The treatment 1 has highest numerical values 

(4.33) and (2933.3%-day) respectively from these treatments. Therefore, we recommend to you Xcm isolates 

collected from this area for further breeding (clonal screening) and some other pathological activities. Also Further 

virulence characterization of the X. campestris pv. musacearum strains collected from different locations should be 

carried out by using the existing available evaluation methods. In addition, the genetic diversity among both the 

enset and the pathogen should be investigated further.
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INTRODUCTION
Infecting enset collected from three different agro-ecological
zones in Ethiopia, each with distinct climatic conditions and
edaphic factors, is scarce. Hence, the primary objective of the
current study was to evaluate the virulence spectrum and level of
aggressiveness of Xanthomonas campestris pv. musacearum (Xcm)
isolates on enset clones with different level of reaction. The
findings from this research will aid farmers in devising effective
control strategies and assist breeders in developing cultivars
resistant to the bacterium [1,2].

MATERIALS AND METHODS

Planting of enset suckers

The experiment was conducted using CRD design. Suckers of
enset clones Mazia, Kuro and Arkiya having different level of
resistance (previously identified as resistant/tolerant, moderately
resistance/tolerance and susceptible) respectively were planted in
an open environment using plastic pots of 5 kg capacity filled

with sterilized balanced soil (sand, peat and garden soil). Three
suckers per pot were planted and watered as required (Figure 1).

Figure 1: Planting of enset clones.

Sample collection and inoculums preparation

Diseased enset/Bacterial wilt pathogen (Xcm) isolate samples
were collected from naturally infected enset fields of Gurage,
Sidama and Dawro zones. Fresh pure culture cells of Xcm from
the collected samples of each location were prepared in sterile
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Figure 2: During inoculums preparation.

Figure 3: During inoculation and diseases assessment.

Disease severity assessment was made using 0-5 disease scoring
scale; where 0=no visible disease symptom, 1=yellow necrotic
and 1 leaf wilted, 2=2-3 leaves wilted, 3=4 leaves wilted, 4=all
leaves wilted, and 5=the whole plant dead. Disease severity scales
were transformed into Percentage Severity Index (PSI) for
analysis following the formula suggested by Wheeler as below

The area under disease progress curve was computed from
disease severity data recorded at different DAI for each plot
following the formula advised by Campbell and Madden [6].

where n is the total number of disease assessments, ti is the time 
of the ith assessment in days from the first assessment date and
xi is the disease severity of XCM at the ith assessment. AUDPC 
value was expressed in % days because severity (x) is expressed in 
percent and time (t) in days. Then all data were subject to 
analysis using SAS software version 9.0.

RESULTS AND DISCUSSION
During the course of the experiment all isolates on the 
inoculated enset clones showed initial yellowing symptoms on 
the inoculated leaves after 30 days of artificial inoculation. 
Analysis of variance showed that among the tested isolates and 
enset clones, there is significant level of difference in disease 
severity and total area of disease progress curve but they didn’t 
show significant difference in percentage of final disease severity 
index (Table 1).

Source of variation DF DS PSIf (%) TAUDPC (% days)

Treat 11 1.63263** 4.13ns 584747**

Error 24 0.09818 0.1939 187708

CV (%) 9.05 3.3 18.22

The virulence of Xcm isolates to the three enset clones were
tested in the experiments. Among the treatments treatment 1
(Mazia+Gurage isolate) was significantly different from 2, 3, 4, 5,
6, 11 and 12 but not from 7, 8, 9 and 10. Even thought the
treatment 1 is not statistically different from treatment 7, 8, 9
and 10 in-terms of disease severity but it has highest numerical
values (4.33). The highest mean wilt disease severity (4.3333)
was recorded from treatment 1 and 10 followed by treatment 7,

8 and 9. Whereas the lowest wilt disease severity (2.11, 2.66, 
2.99, 3.11, 3.11, 3.22 and 3.22) were recorded from treatment 
2,3,4,5,6,11 and 12 respectively (Table 2) [7].

Treatment DS (1-5 scale) PSIf (%) TAUDPC (% days)

Mazia+Gurage isolate 4.3333a 13.331a 2933.3a

Mazia+Sidama isolate 3.1100bc 13.331a 2283.3abc

Mazia+Dawro isolate 2.9967bc 13.331a 2466.7abc
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distilled water in the lab and the cells concentration in 
suspension was adjusted to 108 cfu/ml (adjusted to 0.3 OD at 
460 nm using spectrophotometer) was prepared and ready for 
inoculation (Figures 2 and 3) [3-5].
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Table 1: Significance of mean square value for disease severity, percent severity index and total area of disease progress curve for the treatments.

Table 2: Mean values of disease severity, final percent severity index and total area under disease progress curve for the tested isolates on 
different enset clones.



Kuro+Gurage isolate 3.2200b 13.331a 2450.0abc

Kuro+Sidama isolate 3.2200b 13.333a 2016.7cd

Kuro+Dawro isolate 3.1100bc 13.331a 2183.3bc

Arkiya+Gurage isolate 4.1111a 13.333a 2583.3abc

Arkiya+Sidama isolate 4.1111a 13.331a 2616.7abc

Arkiya+Dawro isolate 4.2222a 13.333a 2816.7ab

Arkiya un inoculated 4.3333a 13.331a 2800.0ab

Mazia un inoculated 2.1100d 13.333a 1350.0d

Kuro un inoculated 2.6633c 13.331a 2033.3cd

CV 9.05 3.3 18.22

LSD 0.528 6.5452 730.1

Note: Means with the same letter are not significantly different

Regarding total areas under disease progress curve there is
significant difference between treatment 1 and 5, 6, 11 and 12
but not from treatment 2, 3, 4, 7, 8, 9, 10. Even though the
treatment 1 is not statistically different from 2, 3, 4, 7, 8, 9, 10
in-terms of total areas under disease progress curve but it has
highest numerical values (2933.3% day) (Table 2).The current
study finding was in agreement with those of Alemayehu et al.
who reported there is a significant difference in virulence among
Xcm isolates [8,9].

CONCLUSION
Even though the treatment 1 is not statistically different from
treatment 7, 8, 9 and 10 in-terms of disease severity and total
areas under disease progress curve but it has highest numerical
values (4.33) and (2933.3% day) respectively from these
treatments. Therefore, we recommend to you XCM isolates
collected from this area for further breeding (clonal screening)
and some other pathological activities. Also Further virulence
characterization of the X. campestris pv. musacearum strains
collected from different locations should be carried out by using
the existing available evaluation methods. In addition, the
genetic diversity among both the enset and the pathogen should
be investigated further.
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