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ABSTRACT

Xanthomonas wilt caused by Xanthomonas campestris pv. musacearum is one of the most threatening constraints to banana and enset
(Ensete ventricosum) production in Ethiopia. The disease was unknown outside of Ethiopia until it was reported in Uganda in 2001. Since
then the disease has spread to many East and Central African countries. Xanthomonas campestris pv. musacearum can only enter a plant
through mechanical wounds (e.g. inflicted by garden tools) or natural wounds (e.g. male flower scars). Corm paring is a good practice for
the control of weevils and nematode pests in banana but when the practice is conducted and corms planted in Xanthomonas wilt infected
fields, Xcm infection occurs. As a solution, curing of corms before planting has been recommended. It is however not known if the
recommendation could be adopted in Ethiopia. The study was therefore initiated to evaluate the efficiency of air-drying pared corms of
banana suckers in reducing the risk of soil-mediated Xanthomonas Wilt infections under conditions prevailing in Ethiopia. Four
treatments, i.e., pared and immediately planted, non-pared and immediately planted, pared and air-dried for three days and non-pared and
air-dried for three days were tested for ‘Pisang Awak’ and a ‘Matooke’ genotype in a pot experiment. A total of 30 plants were used for
each of the treatments per genotype. The disease incidence was recorded during six months after planting. Samples from dead or wilted
plants were collected and plated on a YPSA medium at 28°C to confirm whether the disease symptoms were due to Xanthomonas
campestris pv. musacearum. Paring and air-drying of banana suckers before planting increased soil-mediated Xanthomonas wilt infections.
To reduce soil-mediated Xanthomonas infections, suckers should be carefully uprooted to avoid wounding and the uprooted suckers

should be planted immediately after uprooting.
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INTRODUCTION

In Ethiopia, banana is the second major fruit crop after
citrus (Gebre Mariam 1999). All banana cultivars are eaten
as dessert. The main banana growing areas are located at
Arba Minch, 1,200 meters above sea level (masl) in sou-
thern Ethiopia, and in south western Ethiopia along the
Kaffa-Bench Maji axis (1,050 to 1,700 masl) (Addis et al.
2004). Throughout the main enset growing areas, and below
2,100 masl, a few banana mats can be found in most enset
farms. However, banana production especially in areas with
mixed banana-enset cropping systems is threatened by
Xanthomonas wilt caused by Xanthomonas campestris pv.
musacearum (Xcm).

The disease was first identified on enset in Ethiopia in
1960 (Yirgou and Bradbury 1968) and later reported on
banana in the Keffa, Shoa, Sidamo, Harerge and Gamogofa
regions of Ethiopia (Yirgou and Bradbury 1974). Currently,
the disecase is damaging the banana production in the
southern region of Ethiopia, especially in Bench and Keffa
zone, and Amaro district. The disease was unknown outside
of Ethiopia until it was reported in Uganda in 2001. Since
then the disease has spread to many East and Central Afri-
can countries. It has been reported in Uganda (Tusheme-
reirwe et al. 2003), Rwanda (Biruma ef al. 2007), the
Democratic Republic of Congo (Ndungo et al. 2006), Tan-
zania (Mgenzi et al. 2006) and Kenya (Aritua et al. 2008).

Up to 90% yield loss due to Xanthomonas wilt has been
reported in ‘Pisang Awak’ (Musa AABB group) plantations
in Uganda (Karamura ez al. 2006). The yield loss incurred

on banana and enset in Ethiopia has not been well docu-
mented. However, once the disease appears in a plant; the
whole plant is killed and some of the attached suckers can
also develop the disease. Ethiopian farmers have abandoned
their banana plantations/plots in areas with a high incidence
of the disease and have resorted to growing other crops
(Shimelash 2006).

When uprooting infected mats Xcm can survive in re-
maining infected live com pieces (Mwebaze et al. 2006;
Tumushabe et al. 2006; Wolde-Michael ef al. 2008). How-
ever Xcm has limited ability to survive saprophytically in
soil and plant debris in the presence of other competing
microoganisms (Mwebaze et al. 2006).

Xcm can only enter a plant through mechanical or natu-
ral wounds (e.g. male flower scars) (Tumushabe et al.
2006). According to Yirgou and Bradbury (1968) the dis-
ease is transmitted from an infected plant to a healthy plant
through farm tools and insect vectors.

Corm paring is a good practice for the control of wee-
vils and nematode pests in banana (Sarah et al. 1996; Gold
et al. 1998) but when the practice is conducted and corms
planted in Xanthomonas wilt infected fields, Xcm infection
occurs (Mwangi ef al. 2007). As a solution, curing of corms
before planting has been recommended. It is however not
known if the recommendation could be adopted in Ethiopia.
The study was therefore initiated to evaluate the efficiency
of air-drying pared corms of banana suckers in reducing the
risk of soil-mediated Xanthomonas Wilt infections under
conditions prevailing in Ethiopia.
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MATERIALS AND METHODS
Soil and plant recipient preparation

Top soil was collected from areas with no previous banana or

enset cultivation and sterilized in an autoclave at 121°C for 15 min.

Plastic buckets (22 cm in diameter and 22 cm height) were disin-
fested with a 2.5% sodium hypochlorite solution for 5 min. The
buckets were subsequently rinsed with distilled water and air-dried
before they were filled with the sterilized soil.

Collection and preparation of planting material

120 banana suckers from each of the two genotypes, ‘Pisang
Awak’ (AABB genome group) and ‘Matooke’ (East African high-
land group; AAA-EA) were collected from farmers’ fields in Yir-
galem, Southern Ethiopia. No Xanthomonas wilt had been repor-
ted in this region. Uniform-sized banana suckers (with a 10 cm
corm diameter) were carefully removed from the mother plants
and kept in plastic woven bags. For each genotype 60 suckers
were pared, while the other 60 suckers were non-pared. For each
genotype, 30 pared and 30 non-pared suckers were immediately
planted, while the remaining 30 pared and 30 non-pared suckers
per genotype were air-dried during three days before planting.

Bacterial inoculation

Banana pseudostems infected with Xanthomonas wilt were col-
lected from heavily diseased plots in Amaro district, Southern
Ethiopia. The infected banana pseudostems were chopped into
small pieces and these pieces were suspended in a bucket filed
with 20 liters of sterilized water. The mixture was stirred inter-
mittently for about one hour to allow the bacterial ooze to dis-
charge into the water. The bacterial suspension was then separated
from the chopped plant pieces and its concentration was adjusted
using a spectrophotometer to 0.3 O.D at 460 nm, which is 107-10°
cfu/ml. Finally, 500 ml of the bacterial suspension was gently
poured on the soil around the pseudostem immediately after plan-
ting.

Experimental design and data collection

Four treatments, i.e., pared and immediately planted, non-pared
and immediately planted, pared and air-dried for three days and
non-pared and air-dried for three days were tested for each banana
genotype. The treatments were arranged in a completely random-
ized design. A total of 30 plants were used for each of the treat-
ments per genotype. Watering was done regularly depending on
the weather condition with two liters of water per plant, while
weeding was carried out when necessary. The disease incidence
was recorded up to six months after planting. Samples from dead
or wilted plants were collected and plated on YPSA medium at
28°C to confirm whether the disease symptoms were due to Xcm.

The percentage of disease incidence [(number of plants infec-
ted/total number of plants)*100)] was analyzed using SPSS 12.0
for Windows (SPSS 2003). Means were separated using Tukey’s
HSD test (P<0.05). The data was log transformed (log x+1) prior
to analysis.

RESULTS AND DISCUSSION

As there was no significant difference between genotypes
(p=0.257) we have presented the data for both genotypes
combined (Table 1). The combination of paring and air
drying of banana suckers before planting significantly in-

creased Xanthomonas wilt soil-mediated infection (Table 1).

The higher infection rate in pared compared to non-pared
‘Pisang Awak’ and ‘Matooke’ suckers is likely to be a result
of the large wounds created on the corm during paring.
Although corm paring is desirable for the control of
banana weevil and nematode pests (Sarah et al. 1996; Gold
et al. 1998), the practice has been reported to predispose the
plants to soil born Xcm infection (Mwangi et al. 2007). Our
findings have also shown that the Xanthomonas wilt inci-
dence was higher in the pared compared to the unpared
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Table 1 Incidence of Xanthomonas wilt in banana plants arising from
corms given different treatments prior to exposure to Xcm.

Treatment prior to exposure to Xcm Infected plants (%)
Pared and air dried 43b
Pared and planted immediately 10a
Non pared and air dried 12a
Non pared and planted immediately 13a

Means followed by the same letter are not significantly different from each other;
according to Tukey’s HSD test (P<0.05)

corms suggesting that the wounds created pose a bigger risk
for Xcm entry in case it is in the surrounding soil where the
corms are planted. Previous research recommended that
pared corms need to be cured for 3 days before planting to
minimize this risk (Mwangi e al 2007). Our findings how-
ever show that curing/air drying for 3 days under Ethiopian
conditions pose more risk of Xcm infection than previously
anticipated. It is not understood why air-dried plants had a
higher infection rate as it was expected that air drying
would enhance wound healing. These findings suggest that
corm paring be practiced in areas where the risk of Xcm
infection from soil is low; otherwise corms should not be
pared. In suspected cases of pest infestation, corm should be
treated differently (e.g., boiling water treatment) or farmers
should use tissue cultured disease and pest free materials.
Our findings also show that for both genotypes and treat-
ments a substantial number of plants did not get infected,
suggesting that plants can escape soil borne Xanthomonas
wilt infections even when the soil is heavily infected.

CONCLUSIONS

To reduce a possible soil born Xanthomonas wilt infection,
banana suckers should be carefully uprooted to avoid too
many wounds. In addition, the uprooted suckers should be
planted immediately after uprooting. However, in case the
available planting material has weevil and/or nematode in-
fections it is advisable to use tissue culture plantlets as plan-
ting material.
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