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Abstract
Alfalfa (Medicago sativa) is one of the potential perennial forage legume adapted to a wide
range of agro-ecologies. Despite its importance as a high-quality animal feed resource, there
is a lack of information on the best adaptable alfalfa cultivars in the highland areas of West
Arsi Zone.  Thus, the study was conducted to identify adaptable, high-yielding, and quality
of alfalfa cultivars for the study areas. Seven alfalfa cultivars; FG-09-09, Magna-801, FB-
96-T-206, FG-10-09, Magna-788, Alfalfa-Italy, and Hunter-river (Adapted Check) were
evaluated using Randomized Complete Block Design (RCBD) with three replications. The
result showed significant (p<0.001) differences between cultivars for plant height, leaf to
stem ratio, number of tiller per plant, herbage DM yield, and seed yield. Plant height, leaf to
stem ratio, and seed yield were affected by experimental years (p<0.001); similarly the
number of tiller per plant and herbage DM yield (p<0.01). The mean DM yield recorded in
the establishment year (2020/21) was lower as compared to the 2nd (2021/22) and 3rd (2022/
23) years while the maximum DM yield was obtained in the third year (2022/23) (indicate
the year) of production. As compared to other cultivars, FG-10-09 produced the highest
DM yield (2.92-6.53 t/ha) followed by Magna-801 (2.43-6.37t/ha)across all the three years
from the tested cultivars, Magna-801and Hunter river performed best in seed yield production
(176.5-216qt/ha and 169.8-220.4qt/ha), respectively, in all test sites and years. The highest
CP value was recorded from Magna788 (21.1%) followed by Magna-801 (20.5%) and FB-
96-T-206 (20.3%). Generally, it was found that cultivars with higher biomass yield didn’t
show the best performance in seed yield and CP contents. Hence, it is important to select
cultivars with optimum performance with other parameters were evaluated. Accordingly,
among the tested cultivars, Magna- 801 and Hunter river produced optimum biomass, seed
yield, and quality performances as compared to other cultivars.  Therefore, these cultivars
are recommended for demonstration to smallholder farmers and popularized for production
in tested areas and similar agro-ecologies. Moreover, to improve seed yield of alfalfa, further
study is required on season of establishment, time of planting, clipping time, and soil
moisture management.

Keywords: Adaptability, Alfalfa, Biomass yield, Cultivars, Seed yield

1. Introduction

Shortage of animal feed resources is one of the major factor limiting the production and productivity of livestock in west
Arsi zone of Oromia. One approach for alleviating the problem is development of improved and high-yield forage species
adapted to the agro-ecology. Alfalfa (Medicago sativa) is a widely-adapted perennial forage legume. It is moderately
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saline tolerant, and withstands long periods of water deficit by impeding its vegetative growth and accessing water from
depth through its deeper root system (Volaire, 2008; Annicchiarico et al., 2010). Alfalfa is known for its high forage
biomass and nutritive value (Adugna Tolera, 2008, Mielmann, 2013; Dawit et al., 2017; Shi et al., 2017) and positive
effects on soil fertility (Julier et al., 2017). Where alfalfa can easily be grown, it is regarded as a key forage for high-
producing ruminants because of its biomass and good nutritional quality (Annicchiarico, 2015, Jia et al., 2018). Alemayehu
Mengistu (2002) also noted that because of its very high feed value, alfalfa should be used as a supplement for crop
residues and natural hay in a mixture of 30 percent alfalfa and 70 percent other roughages.

Efforts have been made to introduce alfalfa forage at different areas including in the highland agro-ecologies of the
country by governmental and non-governmental organizations. However, it was observed that the biomass and seed
yield performance of these forage legumes varies mainly due to the differences in varieties/cultivars. The study also
indicated that the variation in alfalfa cultivars has a significant effect on its agronomic performances, herbage biomass
yield, and nutritive value (Diriba et al., 2014).  Climatic conditions, edaphic and biotic factors also affect the performance
and yield of the forage (Elisa et al., 2021, Alemayehu Mengistu, 2002). Despite the importance of alfalfa as livestock,
information on its adaptability and yield performance at the highland agro-ecology of west Arsi zone is lacking. Hence,
the study was conducted with objective to identify the best adaptable, high yielder, and nutritional quality of alfalfa
cultivars for the study areas.

2. Materials and Methods

2.1. Study Site

The study was conducted at two highland agro-ecologies of Shashemene and Kofele districts of west Arsi zone for three
consecutive years (2020/21 to 2022/23). The altitudes of the study sites were 2650 and 2690 m.a.s.l for Shashemene and
Kofele sites, respectively. Shashemene site is located at 7°08’29.065’’N latitudes and 38°42’30.661" E longitudes while
Kofele site is found at latitude and longitude of 07°04’39.558" N and 038°47’08.945’’E, respectively. The mean annual
rainfall and temperature of the study sites during the study period are indicated in (Figure 1).  The mean annual rainfall
of Shashemene area was 700–950 mm while the average temperature ranged from 12–27°C (Robe and Kinfe, 2022). The

Figure 1: Mean Monthly Rainfall and Temperature Data of the Study Area
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average rainfall at Kofele is 1800 mm per annum with a minimum of 2000 mm per annum and a maximum of 3050 mm per
annum while the average temperatures were 19.5°C per year with a minimum of 17°C and a maximum of 22°C (DOANR,
2018).

2.2. Treatments and Experimental Design

The treatments were comprised of seven alfalfa cultivars (FG-09-09, Magna-801, FB-96-T-206, FG-10-09, Magna-788,
Hunter-river (Adapted Check) and Alfalfa-Italy) and evaluated by using randomized block design with three replications.
Seed rate of 10 kg ha-1 was used for all cultivars. The cultivars were planted in rows on a plot size of 3 m * 2 m at 25 cm
spacing between rows. Spacing of 1 m and 1.5 m were used, respectively between plots and block. The trial was managed
and closely examined from the establishment until all important data were collected.

2.3. Experimental Procedures and Field Management

A seed rate of 80 kg/ha was used for oat while fertilizer (NPS and UREA) at the rate of 100 kg/ha was used. The trial was
managed and closely examined from the establishment until all important data collection was finalized. Forage biomass
yield was estimated by harvesting the forage at 50% flowering stage at a height of 5 cm near the ground. Plants in the
middle row of the plots were harvested and weighed immediately to obtain fresh yield.

2.4. Data Collected

All relevant agronomic and yield data including, plant height, date of 50% flowering, tiller per plant, leaf to stem ratio,
biomass yield, and seed yield were collected. Three plants were randomly selected from each plot and plant height was
measured from the base of the plant to the flag leaf. The mean plant height was then calculated. Number of tiller per plant
was determined by direct counting of the tillers from three plants that were randomly selected and the average was taken.
The harvested forage samples were manually chopped into small pieces using sickle and sub-samples of 300 gm fresh
weight were taken and oven-dried for determination of herbage dry matter yield.

Forage DM yield (t/ha) was obtained by using James et al. (2008) formula which is DM yield (t/ha) = (10 x TFW x
SSDW)/ (HA x SSFW). Where; 10 = constant for conversion of yields in kg/m2 to tone/ ha, TFW = total fresh weight from
harvesting area (kg), SSDW = sub-sample dry weight (g), SSFW= sub-sample fresh weight (g). Laboratory chemical
analyses for major parameters were done at Batu Soil Laboratory. The feed sample was taken from each treatment and
dried in an oven at 60°C for 72 hours to a constant weight and ground in a Willey mill to pass through a 1mm sieve. The
ground samples were kept in airtight plastic bags before analysis for chemical composition. The DM was determined by
an oven drying at 105° overnight and ash content was determined by igniting the dry samples in a muffle furnace at
550°C for 6 hours to burn off all the organic material. The inorganic material which does not volatilized at that temperature
is ash. The difference between sample DM and ash gives the organic matter (OM). Neutral detergent fiber (NDF) and
acid detergent fiber (ADF) were analyzed according to Van Soest and Robertson (1985). CP was determined according
to AOAC (2000) methods.  The Kjeldhal method was used and CP content was estimated from the N content by use of
a multiplier of 6.25.

3. Data Analysis

Collected data was organized, summarized, and analyzed by using SAS 9.0 software. Means were separated using least
significant difference (LSD) at 5% significant level (Steel and Torrie, 1984).

4. Results and Discussion

4.1. Analysis of Variance

Analysis of variance revealed that variation in cultivars, sites, and years have significant effects on plant height, tillers
per plant, leaf to stem ratio, DM yield, and seed while the effects of cultivars and sites did not significantly affect days
to 50% flowering. Leaf to stem ratio was not significantly affected by site. The interaction of cultivars with years and site
had a significant effect on tiller per plant. Dry matter (p<0.05) and seed yield (p<0.01) were also significantly affected by
cultivar and year interaction. The interaction of cultivar, year, and site showed a significant (p<0.0001) effect on plant
height, tiller per plant, and seed yield while the other parameters weren’t influenced (Table 1). The obtained result
indicated that the genetic background of the cultivars had strong influences on observed parameters except on days to
50% flowering. In line with this study, Diriba et al. (2014) also indicated that cultivars significantly affected herbage
DMY while the interaction factors of cultivars and sites were not significant. The significant differences among the
cultivars observed for seed yield in the present study were also in agreement with the reports of Karta (2006).
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4.2. Days to 50% Flowering, Plant Height, and Leaf to Stem Ratio

The combined analysis of the result for days to 50% flowering, plant height, and leaf to stem ratio was indicated in
(Table 2). The result showed significant (p<0.05) differences between cultivars for plant height and leaf to stem ratio
while a non-significant (p>0.05) effect was observed for days to 50% flowering. Numerically the longest (137.3) day to
reach 50% of flowering was recorded from cultivar Magna-801 while the shortest day (136.0) was from Magna-788. The
result of the current study is in agreement with the findings reported by Tesema et al. (2021) who indicated that days of
50% flowering were not significantly influenced due to cultivar differences. Conversely, Hidosa (2015) reported a
significant difference (p<0.05) in days of 50% flowering. Plant height is an important yield component for alfalfa and it is
often used as a criterion when choosing superior cultivars/genotypes in selection (Tucak et al., 2008). The maximum
plant height values were recorded for cultivar Magna-801 (96.48cm) followed by FG-10-09 with (95.62 cm) while the

Table 2: Combined Analysis for Days to 50% Flowering, Plant Height, and Leaf to Stem Ratio of Alfalfa Cultivars

Tested from 2020/21-2022/23 Years at Shashemene and Kofele Sites

Cultivars Days to 50% Flowering Plant Height  (cm) Leaf to Stem Ratio

FG-09-09 136.8 85.44 c 1.36c

Magna-801 137.3 96.48 a 1.75ab

FB-96-T-206 137.0 84.70 c 1.60bc

FG-10-09 137.0 95.62 a 1.95a

Magna-788 136.0 86.77bc 1.56bc

Hunter river –check 136.8 93.15ab 1.64abc

Alfalfa-Italy 136.7 83.62 c 1.42c

Mean 136.8 89.4 1.61

CV (%) 8.44 13.44 24.72

LSD (0.05) NS 6.85 0.32

Note: 1 CV=Coefficient of variation, LSD=Least significant difference, NS=Non significant, 2 Figures having the same letters within
column are not significantly differ, while values followed by a different letter (s) are significantly differ.

Table 1: Mean Squares of Anova for Agronomic and Yield Parameters of Alfalfa Cultivars Tested at Shashemene

and Kofele Sites

Source of Variation DF pH D50%F Tiller per Plant LSR Dry Matter Yield Seed Yield

Cultivars 6 604.9*** 124.2NS 148.3*** 0.93*** 149.02*** 379.2***

Year 2 5543.8*** 1563.6* 19458.7** 19.8*** 127.6** 9471.2***

Site 1 1291.1*** 23.8NS 1318.6*** 0.3NS 22.97* 1137.8***

Cultivars *Year 12 98.4NS 1.52NS 27.74*** 0.05NS 10.41* 160.8**

Cultivars *Site 6 49.0NS 0.96NS 22.05* 0.06NS 1.35NS 89.75NS

Cultivars *Site* Year 14 108.5NS 0.93NS 85.82*** 0.10NS 0.27NS 213.1***

Error 126 61.79 0.54 7.66 0.099 0.68 44.8

Note: Where, *, **, and *** show a significance at 0.05, 0.01, and 0.001%, respectively. DF: Degree of freedom.
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minimum plant height was recorded for Alfalfa-Italy (83.62 cm). The mean plant height value  (89.4 cm) obtained in this

study was higher as compared to the values (66.36 cm and 58.36 cm) recorded by Yerosan et al. (2022) and Tesema et al.

(2021), in that order. The variation in plant height could be mainly due to the genotypic variability of alfalfa cultivars. The

significant differences in cultivars for plant height agree with that reported by different authors (Hidosa, 2015; Gezahagn

et al., 2017). In addition to genetic variability, soil fertility, moisture, and other factors could also contribute to the

difference in height over the sites. Mean values of leaf to stem ratio for the tested alfalfa cultivars indicated that

significantly (p<0.05) higher value (1.95) was recorded for cultivars FG-10-09 followed by Magna-801 (1.75) while the

lowest value (1.36) was recorded from FG-09-09. Leaf to stem ratio is an important trait in the selection of appropriate

forage cultivars as it is strongly related to forage quality (Julier et al., 2000; Sheaffer et al., 2000). The significant cultivar

differences in leaf to stem ratio observed in the present study is in agreement with other reports (Heidarian and

Mostafavi, 2012; Monirifar, 2011; Hayek et al., 2008).

4.3. Number of Tillers per Plant

Analysis of results for the number of tillers per plant is presented in Table 3. The result showed significant (p<0.05)

differences in number of tiller per plant among the tested cultivars over the three years at Shashemene and Kofele sites.

At Shashemene site, the first year data indicated that the maximum value of tiller per plant was recorded from FG-10-09

(4.67) followed by Magna-801 (4.43). In the second year, the highest value of number of tiller per plant was obtained from

cultivar Magna-801 (19.5) followed by cultivar FG-10-09 (19.0) while in the last year of the experiment, Hunter river –

check showed the highest value followed by cultivar FG-10-09 (52.0). At Kofele site, the cultivar Magna-801 was

recorded the highest value in 2020/21, 2021/22, and 2022/23 with values of 5.43, 33.3, and 58.6 respectively. The lowest

value 2.43 and 16.4 of the number of tiller per plant was recorded from cultivar Alfalfa-Italy respectively in 2020/21 and

2021/22 years at Shashemene site. While at Kofele, cultivars Magna-788, FB-96-T-206, and Alfalfa-Italy have shown the

least number of tiller per plant with values of 3.6, 26.2, and 44.0 in the first, second, and third years, respectively. Contrary

to this finding, other scholars indicated that the number of tillers per plant was not significantly influenced due to

cultivar differences.

Table 3: Mean Number of Tiller Per Plant of Alfalfa Cultivars Tested From 2020/21-2022/23 Year at Shashemene

and Kofele Sites

          Number of Tiller per Plant

Cultivars Shash e me ne Kofele

2020/21 2021/22 2022/23 2020/21 2021/22 2022/23

FG-09-09 2.47cd 16.38b 40.3b 4.13b 26.3b 44.3bc

Magna-801 4.43a 19.5a 44.3ab 5.43a 33.3a 58.6a

FB-96-T-206 2.8cd 16.5b 41.2b 3.9b 26.2b 47.0bc

FG-10-09 4.67a 19.0a 52.0a 5.3a 33.2a 56.3a

Magna-788 3.3bc 16.7b 44.7b 3.6b 29.7ab 46.6bc

Hunter river –check 3.9ab 18.8a 52.1a 4.43ab 32.1a 47.6b

Alfalfa-Italy 2.43d 16.4b 41.0b 4.0b 26.5b 44.0c

Mean 3.43 17.6 44.5 4.4 29.65 49.2

CV (%) 13.9 6.3 12.1 15.4 12.0 3.96

LSD (0.05) 0.82 1.31 9.46 1.2 4.2 3.42

Note: 1 CV=Coefficient of variation, LSD=Least significant difference, NS=Non significant, 2 Figures having the same letters within
column are not significantly differ, while values followed by a different letter (s) are significantly differ.
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4.4. Dry Matter Yield

The mean dry matter yield of the alfalfa cultivars studied at Shashemene and Kofele locations over three years (2020/21–
2022/23) are shown in Table 4. The result has shown that there were significant (p<0.05) differences in DM yield
performances of the tested cultivars throughout the three-year experimental periods. The mean DM yield recorded in the
establishment year was lower as compared to the 2nd and 3rd years while the maximum DM yield was obtained in the third
year of production. The first, second, and third years’ respective mean dry matter yields were 1.96 t/ha, 4.83 t/ha, and 5.87
t/ha. The higher DM yield obtained in the third year than in the first and the second years agrees with the results
reported by Sabanci et al. (2013). Cavero et al. (2017) also reported that the maximum alfalfa forage yield in the first year
was lower than in the two subsequent years. This result is expected considering that alfalfa is a perennial crop and the
expression of agronomic properties. As compared to other cultivars, FG-10-09 produced the highest DM yield across all
three years. In the first year, the highest dry matter yield was recorded from cultivar FG-10-09 followed by cultivar FB-96-
T-206 with dry matter yields of 2.92 t/ha and 2.55 t/ha, respectively. Cultivar FG-10-09 also produced the maximum dry
matter yield in 2021/22 (5.86 t/ha) and 2022/23 (6.53 t/ha) followed by cultivar Magna-801 with dry matter yield of 5.26 t/
ha and 6.37 t/ha, respectively in the year of 2021/22 and 2022/23. On the other hands, cultivar FG-09-09 produced the
least dry matter yield of 1.15 t/ha, 4.1 t/ha, and 4.87 t/ha in the years 2020/21, 2021/22, and 2022/23, respectively.  The
differences observed in DM yield among the cultivars agree with other studies (Monirifar, 2011, Walie et al., 2016,
Gashaw et al., 2015, Gezahagn et al., 2017). In contrast to this finding, Solomon and Tesfay (2019) found no significant
difference in DM yield among cultivars. The dry matter yield recorded from cultivars in the present study is higher as
compared to the report ofYerosan et al. (2022) (0.97 t/ha - 1.28 t/ha) while it is lower than the values recorded by
Gezahagn et al. (2017) (5.5 t/ha - 8.72 t/ha). Moreover, alfalfa forage yield depends on plant numbers per unit area, stem
numbers per plant, and single-stem yield (Smith and Hamel, 2005). Moreover, the yield difference recorded may be due
to moisture conditions during the experimental periods. Other studies also confirmed that the differences in DM yield
values recorded in different sites could be attributed to soil fertility, moisture conditions, temperature, and other
management factors (Tucak et al., 2023; Fahad et al., 2017; Veronesi et al., 2010). Alfalfa forage yield also depends to a
great extent on various climatic factors, with precipitation and temperature the most important contributors (Thivierge
et al., 2016).

Table 4: Mean Dry Matter Yield (t/ha) of Alfalfa Cultivars Tested from 2020/21-2022/23 Years ft Shashemene and

Kofele Sites

Cultivars Years

2020/21 2021/22 2022/23

FG-09-09 1.15c 4.1c 4.87c

Magna-801 2.43b 5.26ab 6.37ab

FB-96-T-206 2.55b 4.8bc 5.8abc

FG-10-09 2.92a 5.86a 6.53a

Magna-788 1.12c 4.7bc 5.76abc

Hunter river 2.36b 4.96abc 6.26ab

Alfalfa-Italy 1.18c 4.24c 5.47bc

Mean 1.96 4.83 5.87

CV (%) 15.4 24.7 13.7

LSD (0.05) 0.35 0.97 0.94

Note: 1 CV=Coefficient of variation, LSD=Least significant difference, NS= Non significant, 2 Figure having the same letters within
column are not significantly differ, while values followed by different letter (s) are significantly differ.
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4.5. Seed Yield

The mean seed yield of the alfalfa cultivars studied in two locations over three years is shown in Table 5. The result
indicated significant (p<0.05) differences among the tested cultivars in seed yield performances at all sites and years
except at Kofele during the 1st year of the experimental period. The mean seed yield produced from the tested cultivars
were 189.3 kg/ha, 204.1, and 208.2 kg/ha respectively in 2020/21, 2021/22, and 2022/23 at Shashemene site while at Kofele
sites the mean seed yield recorded were 173.5 t/ha, 199.2 t/ha and 212.4 t/ha in 2020/21, 2021/22 and 2022/23, respectively.
At Shashamene the highest seed yield was recorded from Magna-801 in 2020/21 (199.9 kg/ha) and 2021/22 (209.9 t/ha)
while Hunter river (check) produced the maximum (220.4 kg/ha) in 2022/23. At Kofele, the maximum seed yield (202.4 kg/
ha) was recorded from both Magna-788 and FG-09-09 cultivars followed by Magna-801 (201.5 kg/ha) in the year 2021/22
while Hunter river produced higher yield (219.7 kg/ha) followed by Magna-801(216.5 kg/ha) in 2022/23. Hence as
compared to other cultivars, Magna-801and Hunter river (check) performed best in seed yield production within all three
years. On the other hands, cultivars FG-09-09, FB-96-T-206 and FG-10-09 produced the least seed yield respectively in
2020/21, 2021/22, and 2022/23 years at Shashemene while cultivar FG-09-09 showed the least seed yield performance in
2020/21 whereas cultivar FG-10-09 produced the lower seed yield in 2021/22 and 2022/23.

Table 5: Seed Yield (kg/ha) Performance of Alfalfa Cultivars Tested From 2020/21-2022/23 at Shashemene and

Kofele Sites

Cultivars Sha sh eme ne Kofele

2020/21 2021/22 2022/23 2020/21 2021/22 2022/23

FG-09-09 173.4b 201.5bc 208.4b 166.7 202.4 a 208.1cd

Magna-801 199.9 a 209.9 a 213.2ab 176.5 201.5ab 216.5ab

FB-96-T-206 175.1b 199.9 c 206.4b 173.2 198.1ab 209.7bcd

FG-10-09 193.5 a 204.1abc 191.0 c 171.8 194.0b 206.4d

Magna-788 199.8 a 203.7abc 211.6b 174.8 202.4 a 214.9abc

Hunter river –check 191.7 a 208.2ab 220.4 a 169.8 197.9ab 219.7 a

Alfalfa-Italy 191.7 a 200.8bc 206.5b 181.6 197.9ab 211.6bcd

Mean 189.3 204.1 208.2 173.5 199.2 212.4

CV (%) 3.8 4.2 5.7 5.44 4.7 3.8

LSD (0.05) 11.1 8.1 8.4 NS 7.89 7.6

Note: 1 1CV=Coefficient of variation, LSD=Least significant difference, NS= Non significant, 2 Figure having the same

letters with in column are not significantly differ, while values followed by different letter (s) are significantly

differ

On the other hands, seed yield was not significantly (p>0.05) affected due to cultivars differences at Kofele site in the
year 2020/21.  The mean seed yield recorded in this study was lower than the report of Karta (2006) and Tucak et al.
(2023) who obtained seed yield of 286.7 kg/ha and 253.98 kg/ha, respectively under rain-fed conditions. The lower seed
yield recorded for this study could be mainly due to the long and high rainfall that occurred in the rainy seasons during
the experimental periods. The long rainy season of the study area could also result in lower flower flowering, seed
setting, and seed maturity. Moreover, the variations in alfalfa crop management and availability of pollinators around the
experiment also contribute to the seed yield differences observed. Karta (2006) and Karagic et al. (2014) also indicated
that excessive soil moisture increased vegetative growth, a low percentage of flowers tripped by pollinators and a high
number of florets aborted which ultimately resulted in poor seed yields. Studies also indicated that climatic factors such
as moisture, temperature, and relative humidity are extremely important for seed production of alfalfa (Tucak et al., 2023;
Karamanos et al., 2009). In addition to the weather conditions, the availability of pollinators such as honeybees around
the alfalfa field is crucial to alfalfa seed setting (Karagic et al., 2014).
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5. Chemical Composition

Table 6 shows the combined analysis result of different quality parameters for the tested alfalfa cultivars. The result
indicated significant (p<0.05) differences in CP, ADF, and ADL% among the cultivars. The highest CP value was
recorded from Magna-788 (22.7%) followed by FB-96-T-206 (22.6%), Magna-801 (22.5%), and FB-96-T-206 (20.3%). The
lowest CP value (20.4%) was recorded from the FG-10-09 cultivar. In line with this study, Gezahegn et al. (2022) indicated
significant differences in CP content among the tested alfalfa cultivars. On the other hands, Tesema et al. (2021) found
that there were no statistically significant variations in CP contents among the genotypes that were investigated. The
mean value (21.87%) of CP content reported in the present study was slightly higher when compared with the finding of
Diriba et al. (2014), but lower as compared to Gezahagn et al. (2017). High-quality alfalfa was reported to contain >19 %
CP (Kazemi et al., 2012; Redfearn and Zhang, 2011), in this regard all cultivars showed CP contents more than the
indicated threshold value. The mean value of ADF and ADL concentrations were superior for Alfalfa-Italy with the
values of 19.2 and 11.74%, respectively. The lower ADF (17.7%) was recorded from Hunter river cultivar (check) while the
lowest value of ADL (10.1%) was obtained from the FG-10-09 cultivar. Other cultivars exhibit comparable values for both
ADF and ADL fractions. In line with this study, Tesema et al. (2021) indicated that ADF and ADL contents were varied
(p < 0.05) among alfalfa genotypes. Variations in the ADF and ADL contents of alfalfa could be due to cultivar differences,
climatic, agronomic management practices, and/or their interactions (Solomon and Tesfay, 2019). On the other hands, the
cultivars evaluated did not significantly (p>0.05) differ in percentage of DM content, Ash, and NDF contents. The mean
percentage of DM, Ash, and NDF content of alfalfa cultivars recorded in this study were respectively in the range of 88.5
to 89.0, 10.6 to11.7, and 38.6 to 41.3%.   In contrary to this finding Diriba et al. (2014) reported that a significant difference
among alfalfa cultivars in DM and ash contents.

Table 6: Chemical Composition of Alfalfa Cultivars Tested at Shashemene and Kofele Sites

Cultivars DM Ash CP NDF ADF ADL

FG-09-09 88.7 11.6 21.8abc 38.8 18.3ab 10.5ab

Magna-801 88.5 10.6 22.5ab 38.6 18.56ab 10.4ab

FB-96-T-206 89.0 11.7 22.6ab 39.9 18.84ab 10.4ab

FG-10-09 88.9 10.9 20.4c 40.0 18.3ab 10.1b

Magna-788 88.6 11.7 22.7a 38.7 18.5ab 11.0ab

Hunter river -check 88.7 11.7 21.2c 38.8 17.7b 11.71 a

Alfalfa-Italy 88.8 10.9 21.9ab 41.3 19.2a 11.74 a

Mean 88.7 11.3 21.87 39.5 18.56 10.85

CV (%) 1.5 10.3 5.86 6.0 5.1 11.3

LSD (0.05) NS NS 1.5 NS 1.11 1.43

Note: 1 CV=Coefficient of variation, LSD=Least significant difference, NS= Non significant, 2 Figure having the same letters with in
column are not significantly differ, while values followed by different letter (s) are significantly differ.

6. Conclusions and Recommendation

Alfalfa cultivars were evaluated for adaptability, yield, and nutritional composition in the highlands areas of west Arsi
zone of Oromia. The result indicated that the tested alfalfa cultivars showed significant differences in most agronomic
parameters, dry matter, seed yield, and CP contents. The maximum plant height values were recorded for cultivar Magna-
801 followed by FG-10-09 while the higher value of leaf to stem ratio was obtained from cultivar FG-10-09 followed by
Magna-801.  Among the tested cultivars, FG-10-09, Magna-801, and Hunter River-(check) have shown good performances
in number of tiller per plant across all locations and years.  The three-year result also indicated that the highest DM yield
was recorded from cultivar FG-10-09 followed by Magna-801 while the least value was obtained from cultivar FG-09-09.
The result also showed that the maximum seed yield was recorded from cultivar Magna-801 followed by Hunter river
while the lowest seed yield was recorded from FG-09-09, FB-96-T-206, and FG-10-09 across the study years. The highest
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CP value was recorded from Magna788 followed by FB-96-T-206 and Magna-801. However, it was found that cultivars
with higher biomass yield didn’t show the best performance in seed yield and CP contents. Hence, it is important to
select cultivars with optimum performance with most of the major evaluated parameters. Accordingly, among the tested
cultivars, Magna- 801 followed by Hunter river were shows optimum biomass, seed yield, and quality performances as
compared to other cultivars across all sites and years.  Therefore, these cultivars are recommended for demonstration to
smallholder farmers and popularize for production in tested areas and similar agro-ecologies. Moreover, to improve seed
yield of alfalfa, further study is required on season of establishment, time of planting, clipping time, and soil moisture
management.
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