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Abstract: Adaptation trial of desert type banana varieties was conducted at Ginnir districts of Bale zone south eastern
Ethiopia. Seven desert types of improved banana varieties and one local variety were planted at three PA’s of Ginnir districts.
Analysis of variance revealed that there is significant variation among the varieties. Accordingly, Jiant Cavendish recorded the
highest number of finger per bunch (90.33) followed by Dwarf Cavendish (90), the longest and the heaviest finger while the
lowest number of finger per bunch recorded from Poyo as well as lower yield comparative with local variety. On the other
hand, Dwarf Cavendish and Jiant Cavendish gives higher yield than others and recorded 67.47%, 22.04% yield advantages
over local varieties, whereas, Jiant Cavendish recorded 64.48%, 14.87% yield advantage over local variety and national
average productivity of the crop. Additionally, Grand Nain recorded 60.82%, 6.09% yield advantage over local variety and
national average productivity of the crop. Therefore, these three varieties (Dwarf Cavendish, Jiant Cavendish and Grand Nain),
well adapted and recorded maximum yield advantage over local and national average productivity of banana and thus

recommended for banana producing community at study area.
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1. Introduction

Banana (Musa sp.) is one of the most important tropical
fruits and evolved in the humid tropical regions of South East
Asia with India as one of its centers of origin. Bananas
including dessert and cooking types, are giant perennial
monocotyledonous herbs of the order Zingiberales, a sister
group to the well-studied Poales, which include cereals [1]. It
does not originate from Africa it introduced to East African
highland regions between the first and sixth century AD [2],
[9]. As a result a wide range of unique varieties available that
are belonging to the East African highland bananas and the
region has been considered as secondary center of Musa
diversity [10]. Bananas contribute greatly to the diet in large
regions of Africa [11]. The crop represents the world’s
second largest fruit crop with an annual production of
129,906,098 metric tons [4]. Banana is the cheapest source of
carbohydrate and a good source of vitamins A, B, C and
minerals, which other staple food crops such as cassava,

potato and cereals are lacking. Banana is one of the important
fruit crops used both as staple and dessert [15]. Banana
provides a starch staple across some of the poorest parts of
the world in Africa and Asia, while dessert bananas are a
major cash crop in many countries. The all year round
fruiting habit of bananas puts the crop in a superior position
in bridging the ‘hunger gap’ between crop harvests. Banana
therefore, contributes significantly to food and income
security of people engaged in its production and trade,
particularly in developing countries. In Africa they provide
more than 25% of the carbohydrate requirements for over 70
million people [5].

Major banana- producing countries that accounted for
about 75% of total banana production are located in the
developing world [12]. No species of Musa is native to
Ethiopia and only the neighboring genus Ensete is naturally
present. In Ethiopia, it is a most important fruit in terms of
both production and consumption). In Ethiopia, suitable
conditions are found at Rift Valley, while the cultivation of
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Ensete dominates in highlands of Ethiopia. It is produced
throughout the country wherever there is adequate rainfall or
irrigation opportunity. It is the second major fruit crop
produced next to citrus [14].

Banana, especially the dessert banana is the major fruit
crop in Ethiopia leading both in area and production. Dessert
banana is the major fruit crop that is most widely grown and
consumed in Ethiopia. It is cultivated in several parts of the
country where the growing conditions are favorable.
especially in the south and southwestern as well as south
eastern parts of the country, it is of great socioeconomic
importance contributing significantly to the overall well-
being of the rural communities including food security,
income generation and job creation. About 104,421.81
hectares of land is under fruit crops production in Ethiopia.
Bananas contributed about 56.79% of the fruit crop area
followed by avocadoes that contributed 17.26% of the area.
More than 7,774,306.92 quintals of fruits were produced in
the country. Bananas, Mangoes Avocados, Papayas, and
Oranges took up 63.49%, 13.50%, 10.47%, 6.99% and 3.93%
of the fruit production, respectively [6].

Local cultivars of banana were under cultivation in Ethiopia
for long period of times. These local varieties are low yielder
and less demand on market. As a result a number of high
yielding banana varieties were introduced and adapted in the
country. According to MoARD (2006), in Ethiopia there are
seven dessert and five cooking type banana varieties released by
the research system. Besides, different local varieties that are
produced in almost all part of the country by small-scale farmers
as garden crop mainly for home consumption and in some cases
for sale in local markets.

In Ethiopia about 59,298.19 ha is covered by Banana and
4,936,022.34 quintals are harvested annually. CSA (2011)
also reported as the national yield potential of the crop is
83.24 quintals per hectare. On the other hand, in 2010 Meher
cropping season 1,228,662 house holders was participated in
banana production and about 13,156.6 hectares of land was
covered with this crop, where 881,327.17 quintals were
harvested annually in Oromia Regional state. The average
yield potential of banana in Oromia regional state is 66.99
quintals per hectare and is lower than that of the national
yield potential of the crop (CSA, 2017/18). However,
improved varieties of banana can give higher yield than the
mentioned yield potential. Bale zone is known as wheat and
Barley belt. However, the Zone has high potential for other
crops like pulse and oil crops, horticultural and high hand
seed spices. Banana is one of the most important fruit crops
grown in Bale low lands viz... Dello Mena, Harena Buluk,
Berbere, and some part of Ginnir, Gassera and Agarfa even if
local cultivars of banana were under cultivation for long
period of times. These local varieties are low yielder and less
demand on market and planting material is mostly from local
and they get low yield due to lack of high yielding and lack
of sufficient quantity of suckers of improved Banana
varieties. Hence, this experiment was conducted with the
objective of evaluating the adaptability of improved desert
type banana varieties to Ginnir districts of Bale zone.

2. Material and Methods

2.1. Experimental Site

The experiment was conducted in South eastern Ethiopia,
Bale Zone, at Ginnir district during 2018 to 2019. Ginnir is
located at 40.702 N and 7.143° E at an altitude of 1900
(m.a.s.]). The area possesses a bimodal rainfall type. This
bimodal rainfall system has created conducive opportunities
to banana production with simple irrigation supplement
throughout the year. Average annual maximum and minimum
temperatures are 21 and 11°C, respectively. The dominant
soil type is pellic vertisol

2.2. Experimental Materials and Design

Seven dessert types of banana varieties namely; Williams-
1, Grand nain, Robusta, Butazua, Poyo, Jiant Cavendish and
Dwarf Cavendish were planted at Ginnir district at three PA’s
(Chancho, Dodo and Tullicha). Local Variety was used as
local check for comparison. The experiment was laid out in
randomized complete block design (RCBD) with three
replications. Four plants for each variety were planted in each
replication with spacing of 2.5 meter between plants and 2.5
meter between rows. All agronomic recommendations for
banana production were kept constant for all varieties.

2.3. Data Collection and Analysis

Bunch weight was measured using field balance after
taking the bunch from the banana plant and number of
fingers per bunch was recorded after counting fingers in each
bunch. Then after fingers were separated from bunches and
fingers were weighted in kilogram and fingers per bunch
were counted. All fingers separated from a bunch, weighted
and divided to the number of fingers counted in each bunch
to obtain finger weight in grams, and fruit yield per hectare
was obtained by multiplying number of fruits produced in a
hectare by the mean weight of fingers and converted to ton
per hectare. Finger length and finger diameter were measured
in centimeter using ruler taking randomly selected 10 fingers
from each bunch obtained from each plant in each replication

All collected data were inserted to Gen Stat 16™ Edition
computer software to determine the significant effects of
treatments on the parameters. Least Significance difference
was used for mean separation at 5% level of significance.

3. Result and Discussions

Analysis of variance showed that number of finger per
bunch was significantly different at 5% level of significance
due to variety. Accordingly, the highest number of finger per
bunch (90.33) was recorded for Jiant Cavendish followed by
Dwarf Cavendish varieties whereas the minimum number of
finger per bunch (55.67) was obtained from Poyo variety. On
the other hand, the average length of randomly sampled
fingers showed that the longest finger (12.38 cm) was
obtained from Jiant Cavendish variety whereas the shortest
finger length (9.89 cm) was recorded from local variety
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which was used as local check. This may be due to potential
of improved banana varieties than local.

Average weight of finger of banana was also determined and
showed significant variation (P<0.05) among the varieties.
Accordingly, the heaviest finger (0.3 kg) was obtained from
Dwarf Cavendish variety whereas the lowest weight of finger
(0.12 kg) was recorded for Robusta variety. Likewise, average
weight of bunch per plant was also determined. The maximum
weight of bunch per plant was recorded for Dwarf Cavendish
variety followed by Jiant Cavendish and Grand Nain.
However, the minimum average weight of bunch per plant was
obtained from Poyo variety and Local.

Those varieties with high number of fingers per bunch,
long finger, maximum weight of finger and maximum
average weight of bunch per plant is preferable by farmers
interims of yield performance. Incase Jiant Cavendish, Dwarf
Cavendish and Grand Nain variety showed very good
performance. Butazua and William-I variety gives relatively
good average weight of bunch per plant than Local and Poyo
variety. The average yield also showed significant (p<0.05)

difference among the mean of wvarieties. Accordingly,
maximum yield was recorded from Dwarf Cavendish (106.77
qt ha™") followed by Jiant Cavendish (97.78 qt ha™') whereas
the lowest yield was obtained from Local and Poyo variety.
Dwarf Cavendish showed 67.47%, 22.04%, Jiant Cavendish
64.48%, 14.87% Grand Nain 60.82%, 6.09% Yield
advantage over local variety and national average
productivity of the crop (Table 1). This is in line with [8]
who indicated the maximum number of hands per bunch was
recorded for the improved banana variety Pisang and the
minimum number of hands per bunch was recorded for the
local check and the maximum number of fingers per hands
were recorded for the improved banana varieties Dwarf
Cavendish, Giant Cavendish and Poyo and the minimum
number of fingers per hand was noted for the local check.
However, this is in contrary with [15] who indicated local
collections were recorded higher finger yield per hectare than
introduced banana varieties. This may be due to
environmental conditions of study area which possess low
altitude.

Table 1. Mean performance of Yield and yield components of banana varieties evaluated at Ginnir district in 2018 and 2019.

S.N Varieties No of finger per ~ Length of finger  Average Weight of Average weight of Total Yield
bunch (cm) finger (kg) bunch per plant (Qt/ha)

1 Jiant Cavendish 90.33 12.38 0.27 24.37 97.78

2 Dwarf Cavendish 90.00 12.04 0.30 26.69 106.77

3 Butazua 84.67 10.86 0.16 13.78 55.12

4 Grand Nain 83.00 11.83 0.27 22.16 88.64

5 Robust 76.67 10.35 0.12 9.33 37.32

6 Local 61.67 9.89 0.13 8.68 34.73

7 Williams-1 61.00 10.17 0.15 10.66 42.64

8 Poyo 55.67 10.17 0.15 8.46 33.84
Mean 75.40 10.96 0.19 15.52 62.10
CV (%) 19.40 4.80 14.1 21.60 21.60

Level of significance 25.56* 0.93%* 0.05%* 5.87%* 23.48%*

*Significant difference, *highly significant difference, CV=coefficient of variation.

4. Conclusion and Recommendation

The study confirmed that there were existences of
considerable variations among the tested varieties in terms of
yield and yield components viz.. mean number of finger per
bunch, average length of fingers, fingers weight, weight of
bunch per plant. The highest mean yield performance and yield
advantage over local checks indicated us, Dwarf Cavendish,
Jiant Cavendish and Grand Nain which were recorded total
fruit yield above mean were recommended for farmers
producing banana at the study area and similar agro-ecology.
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