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Abstract

The field experiment was conducted at Yabello Onsite for three years; 2018, 2019 and 2023 on main cropping seasons. Six
bread wheat varieties were evaluated. The trial was laid out in randomized complete block design (RCBD) with three
replications. The experiment was objected to increase production and productivity of bread wheat and recommend best variety
for agro-pastoralists and farmers in lowland agro-ecology and specifically to identify cultivars with better adaptability, high
yielder and tolerant to drought. The combined analysis of variance showed that there was significant difference among
varieties in yield and yield related traits in all cropping years. The highest grain yield was obtained from “Amibara-2” variety
(3918.2 kg/ha) followed by “Fentalle-2 (3700.5 kg/ha) while the lowest grain yield was recorded from werer-2 variety (3073.8
kg/ha). The result of the experiment suggests conducting research work on adaption trials of different crop enhances
production and productivity for end users. Therefore, the identified varieties were suggested for further demonstration and

popularization in Borana lowland and areas with similar agro-ecology.
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1. Introduction

Wheat (Triticum aestivum, 2n = 6x = 42) is an important
staple food crop and is grown on about 225 Mha annually
worldwide [18]. It is an important cereal crop which is culti-

vated worldwide and extensively grown in temperate regions.

Wheat is produced under a wide range of climactic condi-
tions and geographical areas and due to its high adaptability
with various climactic conditions of environment, its distri-
bution range is more than any other plant species and it is the
staple food for most of the world's increasing population. It
is the staple food for 40% of the worlds population [29]. It

is the 2" to rice which provides 21% of the total food calo-
ries and 20% of the protein for more than 4.5 billion people
in 94 developing countries [8]. Global wheat grain produc-
tion must increase by 2% annually to meet the requirement
of consistently increasing world population till 2050 [32].
Wheat is the most important food security crops in Ethiopia.
It is the 2" most important crop next to tef in terms of area
coverage in Ethiopia, but most of the production is concen-
trated in the highland plateaus of the country [6, 7]. Bread
wheat was introduced to Ethiopia in the early 1940’s and
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since 1970’s; it is the dominant wheat type covering current-
ly more than 90% of the total wheat production area in Ethi-
opia [10, 19]. The demand for wheat in Ethiopia has been
increasing over the years because of rapid population growth
and urbanization which necessitated change in food prefer-
ences that are easy and fast to prepare such as bread, biscuits,
pasta and porridge from the wheat flour. It is cultivated on a
total area of 2.1 million (1.7 million ha rain fed and 0.4 mil-
lion ha irrigated) hectares annually with a total production of
6.7 million tons of grain at an average productivity of 3.0
and 4.0 t/ha under rain-fed and irrigated conditions, respec-
tively during 2021/22 [9].

Wheat production in Ethiopia is constrained by lack of
improved varieties, biotic factors (weeds, diseases and
insect pests etc.) and a biotic factors frequent drought
(rain fall variability (intensity as well as duration), declin-
ing soil fertility, mono-cropping, poor management prac-
tices and climate change [28]. Additionally, growing pop-
ulations, increased rural-urban migration, low public and
private investments, weak extension systems, inappropri-
ate agricultural policies, and yield gaps because of low
adoption of new technologies remains to be major chal-
lenges [26, 33].

Wheat is one of the most important food grain crops in
Oromia region. The grain is used for food and local beer
preparation in different forms. In addition to this, farmers
used wheat grain for marketing to generate income and
cover other required costs. Its straw is also very important
for animals feed. The popularity of wheat comes from the
variability of its use in production of variable food prod-
ucts. It has different important nutritive value such as pro-
tein (>10%), lipid (2.4%), and carbohydrate (79%); thus,
it accounts about 20% of the calorie intake of human diet
[23, 16].

Crop adaptation to climate change requires accelerated
crop variety introduction accompanied by improvement
and recommendations to help farmers match the best vari-
ety with their field contexts [12] contributing to the in-
crease in agricultural production in several regions
worldwide [17]. The main objectives of wheat breeding in
Ethiopia are to develop varieties with high and stable
grain yield and quality, and resistant to biotic and abiotic
stresses. Many wheat varieties have been released by na-
tional and regional research institutes that are adaptable to
a wide range of environments for commercial production.
With these objectives, the Oromia agricultural research
institute has developed different improved bread wheat
varieties with key characteristics such as high grain yield
and quality, resistance to rusts, tolerance to drought and
consumer preferences such as taste, baking and nutritional
quality.

Wheat is among the major cereal crop produced in
Borana Zone. However, the potential of the area to wheat
crop is not exploited. About 68,789.65hectars of land was
covered by Cereals & 735,226.4 quintals was obtained from
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this; Bread wheat was sown on 8321.4hectars & 194658.4
quintals was obtained (Borana Zone Agr., 2015 E.C). Alt-
hough, there is no selected and recommended improved
bread wheat varieties for moisture stress area of Borana Zone.
To overcome such problem, introducing improved technolo-
gies by testing for adaptation trial for variety selection is
very imperative [5]. Therefore, this experiment was conduct-
ed to address the following objectives;
1. To evaluate and recommend high yielding, early matur-
ing and drought tolerant varieties and.
2. To identify the most important criteria for future bread
wheat improvement work to the study area.

2. Materials and Methods

2.1. Study Area Description

These experiment was conducted at Yabello, southern
Oromia on main Cropping season for three cropping years on
research field. Yabello is found 565km from capital city of
Ethiopia; Addis Ababa to south direction. It is situated at 02
88' 006" and 038°14' 761" latitude and longitude, respective-
ly, at an altitude of 1650 masl. The study areas is character-
ized by an average annual rainfall of <600, which is erratic
and not evenly distributed with average annual Temperature
ranged 24 < to 33<T. The soil of the study area is character-
ized by sandy loam to sandy clay with low moisture holding
capacity. The rainfall distribution pattern of the study area is
described in Figure 1 below. well-drained sandy loam with a
pH of 7.03. The most commonly cultivated crops in its sur-
rounding areas are maize, tef, haricot bean and sorghum.

Mean monthly rainfall and temperature during the experimental period of 2018-2022
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Figure 1. Meteorological Information of Experimental Area.

2.2. Experimental Materials and Design

The testing materials or bread wheat varieties were intro-
duced from Werer Agriculture Research Center (EIAR) in
2018. Six bread wheat varieties were used (Table 1). Ran-
domized complete block design (RCBD) with three replica-
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tions were used. The seed rate of 120kg/ha was used and
sown by Seed drilling application method manually by using
recommended spacing (20cm between rows). Recommended
cultural practices like, weeding, earthening and field man-
agement were accompanied for all tested plots equally at the
same time and growth stage. Recommended fertilizer rates
were used accordingly, 100kg/ha NPS and 50kg/ha Urea.

Table 1. Description of Experimental Materials.

\,\/IZ:]eety Lﬁ:;s?ef Maintainer/Producer
Fentale-1 2015 Werer ARC/EIAR
Fentale-2 2017 Werer ARC/EIAR
Lucy 2013 Werer ARC/EIAR
Amibara-2 2017 Werer ARC/EIAR
Gambo 2011 Kulumsa ARC/EIAR
Werer-2 2013 Werer ARC/EIAR

2.3. Data Collection

2.3.1. Phenological Data

Days to 50% heading (DH):- It will be counted as the
number of days from the date of emergence to the date at
which about 50% of the plants in each plot.

Days to 90% maturity (DM):- It is the number of days
from date of emergence to the date when 90% of the plants
in each plot are physiologically matured.

Grain filling duration (GFD):- Was calculated as a number
of days required from date of 50% flowering to date of 90%
physiological maturity.

2.3.2. Growth Parameters

Plant height (PH):- A height of five randomly taken plants
from each plot was measured from the ground level to the
base of spike and the average was recorded in cent meter.

Spike Length (SL):- The length of five randomly taken
plants from each plot was measured from the base of spike to
the tip and the average was recorded in cent meter.

Tiller Number (TN):- The average number of productive
tillers randomly selected at the middle of the harvested from
the two middle rows of each plot.

Number of Seed per Spike (NSPS):- The average nhumber
of grains per individual plant from five randomly selected
main plants head.

2.3.3. Yield and Yield Related Data

Biological yields (BY):- will be determined by weighing
the total air dried above ground plant biomass of the two
middle rows and converted in to tones per hectar.
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Thousand kernels weight (TKW):- 1000 seeds randomly
taken from each plot and adjusted to the standard moisture
content (12.5%). Then weighed using sensitive balance.

Grain yield (GY):- the grain yield will be harvested from
the middle rows of each plot and adjusted to 12% and con-
verted to t/ha. Grain yield is the most complex trait because
it is influenced by all factors (known and unknown) that de-
termine productivity [4]. Consequently, the inheritance and
interrelationships of grain yield and of characters influencing
grain yield are highly important.

Harvest Index (HI %):- :M

Biological yield
to the dried above ground biomass yield. It can be defined as
the ratio of grain yield to above ground biological yield [11,
25, 31]. Selection for harvest index may have advantages
over selection for grain yield; hence it measures the plant’s
ability to partition the photosynthate so that more is distrib-
uted to the grain and, therefore, measures one aspect of phys-
iological efficiency rather than just yield [31].

x100 dried grain

2.4. Data Analysis

The collected phenological, yield and yield related data
were subjected to “SAS” computer software (version 9.0) to
evaluate the variability of the tested varieties. This was done
through computing analysis of variance for all characters
studied according to the method given by [15]. Least signifi-
cant difference was used to compare means of varieties
(P<0.05). The mathematical model used for analysis of vari-
ance was:

Yijk= p+ Gi+ Yj+ GYij+ BK(j) + Eijk Where:

Yijk is observed value of genotype I in block k of year j, i
is grand mean, Gi= effect of genotype i, Yi=effect of year j,
GYij is the interaction effect of genotype | and year j, Bk (j)
is effect of block k in year j, and Eijk = random error or re-
sidual effect of genotype in block k of location j.

3. Results and Discussion

In this experiment combined analysis of variance showed
that there were significant difference among varieties in days
to heading, days to maturity, grain filling duration, plant
height, spike length, Tiller number, above ground biomass
yield and grain yield in all cropping years (Table 2). In 2018
there were significance differences between genotypes in all
parameters except biological yield and thousand kernel
weight. During 2018 Amibara-2 variety was recorded as high
grain yielder (4860.7kg/ha) followed by Fentale-2
(4237.4kg/ha). In 2019 non-significant difference was ob-
served for tested genotypes in days to flowering, plant height,
number of tiller per plant, thousand kernel weight and har-
vest index. Amibara-2 variety was recorded as high yielder
relatively to others (4420.3 kg/h) followed by Fantale-2
(4054.kg/h) this is may be because of the genetic potential of
the crop is tolerating moisture stress or high water use effi-
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ciency of the genotype. Crop yield reduction was declining
was recorded due to the late moisture happened for the last
six rainy seasons in Borana Zone; In 2020 cropping year
Fentale-1 variety was recorded as high yielder relatively
to others (2766.4 kg/h) followed by Fantale-2 (2762.2). In
2023 cropping season almost all genotypes shows statisti-

cal differences in all parameters except Grain filling peri-
od and biological yield. During 2023 Lucy (3906.9 kg/h)
was recorded as relatively high Grain yielder followed by
Fentale-2 (3747.7 kg/h). From the last four experimental
years varieties werer-2 and Gambo were showed low per-
formance for grain yield and yield related traits.

Table 2. Mean performance Evaluation of bread wheat genotypes for lowland Areas, at Yabello 2018, 2019 and 2023 cropping seasons.

Genotypes DH MD GFP PH SL
2018 Cropping season

Fentale-1 56 86.33°  30.33* 91.17 8.232
Fentale-2 49¢ 82.67¢  33.67* T77.1° 6.93°
Lucy 58.67%  89.67%  31® 92.66  8.43
Amibara-2 ~ 55° 84h° 290 80.9° 7.33°
Gambo 60.332 922 31.67® 97572 8.8
Werer-2 60° 90.33*  30.33* 7957° 7.27°
LSD 3.2 2.95 3.53 7.07 0.59
2019 Cropping season

Fentale-1 612 aob 29b 53.67%  7.67®
Fentale-2 622 922 30% 512 6.67°
Lucy 62.332 922 29.67® 51.672 7.33%
Amibara-2  60.678  91.33% 30.67°  60.67°  7.67%®
Gambo 60.672 9Qb 29.33% 55,672 7.67%
Werer-2 612 91.33%  30.33* 69.67*  9.33
LSD 181 1.98 1.37 21.39 2.24
2020 Cropping Season

Fentale-1 56.67® 89.33%  32.67%  60.93* 8.13®
Fentale-2 57® 892 322 59.37¢ 7.73b
Lucy 582 90.33*  32.33*  68.77% 8.3®
Amibara-2 56%® 88.332 32.332 69.372 9.274
Gambo 55.67° 87.672 322 65.07%¢  8.4%
Werer-2 55b 87.332 32.332 66.33%¢ 8.8%
LSD 2.24 3.20 2.14 8.11 1.42
2023 Cropping season

Fentale-1 58.67%  88.67° 302 66.03° 9.03°
Fentale-2 59% 90% 318 68.6° 102
Lucy 60?2 922 322 76.132 8.97°
Amibara-2  57.33°  89.67% 32.3? 75.63%  10.33
Gambo 58.33%  88.67° 30.3? 63.77° 8.07°¢
Werer-2 58° 88.33°  30.32 65.13°  9.1°
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TN NSPS By TKW HI GY

1ke 28.33¢ 9.012 30.672 44.28*¢  3873.8%
28 39.33%  7.622 32.672 55.87%  4237.4%
1.4b 29° 9.462 30.672 4188  3846°
28 40.332 8.412 33 58.12 4860.72
0.87¢ 36.67  7.96 31.332 47.81%¢  3824.4°
0.93¢ 3333  8.532 31.672 38.46° 3290.4°
0.40 6.81 1.88 5.75 16.21 990.55
1.332 27 6.09¢ 28.672 61.732 3757.2°
1.672 35% 6.78° 302 59.982 4054.7°
1.672 28 6.26" 27.672 602 3760°
1.078 382 7.362 27.872 60.112  4420.3%
1.072 31.33%  6.09° 28.632 60.01*  3650°
1.22 26.67¢ 5.46¢ 302 60.53%  3289.54
0.94 4.47 0.55 3.34 4.15 260.69
1.422 29.072 4.36% 35.632 63.642 2766.42
1.472 35.42 4.892 41.18 56.72° 2762.22
1.582 29.072 5.042 36.572 43.29° 2183.4°
1.652 34.032 4.67% 35.672 57.95% 27062
0.922 26.872 4.08° 35.778 56.11° 2283.6°
0.82 24.82 4.07¢ 35.232 56.04° 2279.9°
0.88 13.24 0.52 6.11 6.59 310.03
28 32.5% 6.622 37.23 56.46  3725.72
1.83%  34.37%  6.66° 47.52 56.28%  3747.7%
2.072 3477 6.742 37° 57.99%  3906.92
1.982 38.232 6.552 33.6° 56.24%  3685.9°
1¢ 29.73° 6.552 47.272 52.37°  3423.8°
1.33%  30.3° 6.162 452 55.84%  3435.4°
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Genotypes DH MD GFP PH SL

LSD 1.72 2.83 4.18 6.97 0.82

TN

0.55

NSPS By TKW HI GY

6.78 0.67 6.66 3.59 24455

Means with the same letter are not significantly different, DH=days to heading, DM=days to maturity, PH=plant height, SL=Spike length,
NSPS=number of seed per spike, TK W=thousand kernel weight, BY=biomass yield, GY=grain yield and HI=harvest index.

From Combined Analysis of Variance among several fac-
tors, yield related traits highly influence the amount of grain
yield that can be obtained. Some of the yield related traits
include days to flowering, days to maturity, plant height,
number of tillers per plant, thousand-kernel weight and num-
ber of seeds per panicle. These traits affect yield positively or
negatively; and their effect on yield depends on the influence
of environment on these traits. Wheat exhibits considerable
genetic variation for yield and yield related traits (Table 4).

3.1. Phenology and Growth Characters of the
Crop

3.1.1. Days to Heading and Maturity

Analysis of variance showed that days to heading varied
highly significantly (P<0.001) within evaluated wheat varie-
ties (Table 3). The variation with respect to days to heading
and days to maturity ranged from 56.75-59.75 and 88.33-91
respectively. Indicating considerable range of variation
among the varieties for heading and maturity. The varieties
Fentale-2 and Amibara-2 were early heading which tooks
56.75 and 57.25 on average of days to heading. This early
flowering character also made the varieties to mature early
within 88.42 and 88.33 days on average. Late heading was
recorded for variety lucy (59.75 days) and Gambo
(58.75days). Whereas Lucy, Gambo and were-2 were late for
days to maturity which took 91, 89.58 and 89.33 days re-
spectively. Comparative results were reported by [3] that
range for days to heading 46 to 70 days, with an average
value of 55 days. Nowadays as Ethiopia has been experienc-
ing gradually shorter rain seasons due to climate change, [1]
reported that selection for early maturing genotypes is highly
recommended for localities with short and erratic rain sea-
sons.

3.1.2. Grain Filling Duration (Days)

From combined analysis of variance non-significant differ-
ence was observed among tested varieties in grain filling dura-
tion this may be due to environmental conditions. All tested
materials experienced shorter grain filling duration which
ranged from 30.5 days up to 31.67 days with mean of 31.03
days. High temperature during the grain filling stage reduced
grain weight via reduction of grain filling duration [34].

3.1.3. Plant Height (¢cm)
Analysis of variance showed that the differences in plant
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height of the wheat varieties studied were non-significant
between varieties and highly significant (P<0.01) for variety
X year interaction (Table 3). Data for plant height ranged
from 65.57 cm to 73.49 cm with a mean value of 70.91 cm.
Among wheat varieties, plant height was maximum
(73.49cm) in Lucy followed by 70.27 cm and 71.42 cm in
Fentale-1 and Werer-2 respectively. The lowest plant height
of 65.57 cm was determined in Fentale-2. This indicates that
Fentale-2 variety proved to be one of the promising varieties
for future planting in Borana moisture stress areas as regards
its plant height. Similar and balanced results was obtained by
[24] who reported the presence of significant (P<0.05) dif-
ference among five promising wheat varieties in the case of
plant height.

3.1.4. Spike Length (cm)

Analysis of variance showed highly significant (P<0.01)
for variety x year interaction (Table 3). Mean for spike
length of varieties ranged from 7.83 cm to 8.65cm with the
mean value of 8.31 cm. Among the varieties the maximum
spike length (8.65 cm) was recorded for Amibara-2 while the
lowest spike length (7.83 cm) was recorded for Fentale-2.
(Table 4). A similar result was reported for bread wheat gen-
otypes by [2] who found that the mean value of spike length
was 7.29 cm with maximum of 8.87 ¢cm and minimum of
5.87 cm. However, combined interaction exhibited a non-
significant difference for spike length and thousand kernel
weight. [35] reported highly significant differences among
thirteen bread wheat genotypes for grain yield, days to head-
ing, days to maturity and thousand seed weight.

3.1.5. Number of Seed per Spike (Number)

Analysis of variance showed highly significant difference
(p<0.001) was observed between all tested varieties. The
mean for number of seed per spike of tested varieties ranged
from 28.78 to 37.65 with the mean value of 32.17. Among
the varieties the maximum number of seed per spike (37.65)
was recorded for Amibara-2 while the lowest number of seed
per spike (28.78) was recorded for Were-2 (Table 4).

3.1.6. Tiller Number (Number)

Analysis of variance showed highly significant variations
(p<0.001) was observed within tested varieties in number of
productive tillers (Table 3). Mean for tiller number of varie-
ties ranged from 0.96 to 1.74 with the mean value of 1.43.
Among the varieties the maximum tiller number (1.74) was
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recorded for Fentale-2 while the lowest tiller number (0.96)  tained by [36] who reported that tillering capacity and spike
was recorded for Gambo (Table 4). Similar finding was ob- length were genetically influenced by the breeding material.

Table 3. Combined Mean Square values of evaluated bread wheat varieties for growth, yield and yield related traits.

SV  df DH DM  GFD PH(m) SL(cm) TN NSPS  BY (tone) TKW (g) HI (%) GY (kg)

Year 3 94.61%** 41727 17.94** 2778.99%** 8.84*** 0.62*  80.43* 47.67*** 54524*** 498.11*** 8232878.51***
Variety 5 13.95*** 1236*** 1.96ns  111.25ns 1.09ns  1.37%*%* 167.8%** 1.22** 52.2*%**  97.37**  1067381.87***

I(Q\?Sar) 8 0.46ns 3.07ns 2.76ns  92.56ns 2.33**  0.1ns 16.15ns  0.21ns 2.77ns 48.7ns 150910.45ns
Var*ye

ar 15 15.89*** 13,79*** 3.22ns  129.18** 1.92** 0.21ns 18.93ns 0.69* 25.92**  77.33**  176384.68**
Error 1.63 2.34 2.75 46.95 0.61 0.16 2173 034 9.51 25.41 91024.86

DH=days to heading, DM=days to maturity, GFD= grain filling duration, PH=plant height, SL=spike length, NSPS=number of seed per
spike, BY=Biomass Yield, TKW=thousand kernel weight, GY=grain yield, CV=coefficient of variation, df=degree of freedom, S, V=source
of variation, ns=non-significant, ***, ** and *=very highly significant, highly significant and significant at p<0.001, p< 0.01 and p< 0.05
respectively.

Table 4. Combined Mean Performance of bread wheat varieties for growth, yield and yield related traits.

Varieties ~ DH DM  GFD PH SL TN NSPS  BY (tone/h) TKW(g) HI(%)  GY (Kg)
Fentale-1 ~ 58.08™ 8858° 30.05%° 67.94% 827 144% 2923 652 33.05b 56.53®  3530.8>
Fentale-2  56.75¢ 88.42° 31.67° 64.02°  7.83° 174 36.03%  6.49% 37.828 57.21° 3700.5%
Lucy 59.75° 912 3125° 7231*° 826 168 30.21°  6.88° 32.98% 50.79° 3424.1°
Amibara-2  57.25¢ 88.33° 31.08° 71.64®  8.65°  1.688 37.65°  6.75° 32.53° 58.1° 3918.2
Gambo 58.75% 89.58" 30.83* 70512  8.23% 096 31.15°  6.17° 35.75° 54.07%¢ 32955
Werer-2 5850  89.33° 30.83% 70.14° 863 1.07° 2878  6.05° 35.48% 52.720¢ 3073.8¢
Mean 5818  89.21 3103 6943 831 143 3217  6.48 346 54.9 3490.47
LSD 1.05 126 137 565 064 033 385 0.48 2.54 4.16 248.94
cv 2.19 171 534 987 940 281 1449  9.06 8.91 9.18 8.64

Means with the same letter are not significantly different. DH=days to heading, DM=days to maturity, GFD=grain filling duration PH=plant
height, SL=spike length, NSPS=number of seed per spike, BY=Biomass Yield, TK W=thousand kernel weight, GY=grain yield.

3.2. Yield and Yield Components 3.2.2. Thousand Kernel Weight (g)
Highly significant variations was (P<0.001) between vari-
3.2.1. Biomass Yield (Tones) eties and variety over year interactions (Table 3). The mean

Analysis of variance showed highly significant difference ~ value of thousand kernel weight ranged from 32.53 g
(p<0.001) was observed for tested varieties between cropping ~ (Amibara-2) to 37.82g (Fentale-2) with an average value of
years in their above ground biomass yield. The mean value of ~ 34-69. The varieties Fentale-2, Gambo and Werer-2 had

biomass yield ranged from 6.05 tones (Werer-2) to 6.88 (Lucy) ~ Weights higher than the mean weight of 34.6g. Similar re-
with an average value of 6.48 tones. The maximum biomass ~ Sults was obtained by [27] who reported that thousand seed

yield (6.88 tone/ha) was recorded for variety Lucy, followed ~ Weight that was ranged from 25g to 46.679; with the average
by variety Amibara-2 (6.75 tone/ha) (Table 4). weight of 39.67g showing high genetic variability among the
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genotypes. Opposite findings was obtained by, [22] who
reported nonsignificant difference between genotypes for
seed weight.

3.2.3. Grain Yield (Kg)

From the analysis of variance, highly significant differ-
ences was observed among tested varieties (P<0.001). The
maximum grain yield (3918.2 kg/ha) was recorded for varie-
ty Amibara-2, followed by variety Fentale-2 (3700.5kg/ha)
(Table 4). The lowest grain yield was recorded in variety
Werer-2 (3073.8 kg/ha). The grain yield of Amibara-2 was
markedly higher than the rest of the evaluated bread wheat
varieties. This higher grain yield might be associated with
adaptability and the genetic make-up of the parental material
of these varieties since under similar soil, climatic, input and
crop management conditions the grain yield differed signifi-
cantly. Similar and balanced results was obtained by [13]
who reported different responses of wheat varieties in respect
to the yield and yield components examined and suggested
that it could be due to their varied genetic composition and
adaptation to the soil and climatic conditions. Additionally;
[21]; [20] reported that grain yield is the product of tillers per
plant, thousand-kernel weight and kernels per spike when
each of these characters is measured without error.

3.2.4. Harvest Index (%)

From the analysis of variance, significant differences were
observed among tested varieties (P<0.001) (Table 3). The
highest value of harvest index (58.1%) was recorded for va-
riety Amibara-2, followed by variety Fentale-2 (57.21%)
(Table 4). The lowest harvest index was recorded in variety
Lucy (50.79%). The value of harvest index of variety
“Amibara-2” was higher than other tested varieties. Harvest
index (HI) appears to be approaching maximum because of
increasing yield in wheat, which resulted from reduction in
height [30].

4. Conclusion

World food production is mainly expected from crops; to
survive fast growing world population and climate change,
one way to solve this challenge is to improve the crops and
particularly sorghum will be preferred as it grows across
different agro-ecologal zones. However, plant breeding is a
continuous work to develop high yielder, well adapted and
early maturing varieties than the existing ones. The experi-
mental area has been experiencing increasingly shorter rain
seasons due to climate change and early flowering and ma-
turing varieties are more suitable. Therefore, conducting
adaptability study is crucial. Bread wheat is one of the most
important cereal crops grown in Ethiopia and it is multipur-
pose crop that acclimates effortlessly to a wide variety of
production set of conditions. The field experiment was con-
ducted at Yabello on research site from 2018 to 2023 on
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main cropping season for the last four years. This investiga-
tion demonstrated the beneficial effect of different bread
wheat varieties for lowland areas of Borana zone and similar
Agro-ecologies of Ethiopia. Based on the result, yield and
yield related traits, “Amibara-2” variety was selected for its
high yielding capacity and drought tolerance capacities fol-
lowed by Fentalle-2.
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