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Alfalfa (Medicago sativa) species is leguminous herbaceous forage primarily used as feed for livestock due to high protein content

and digestible fibers. This study was initiated to evaluate dry matter yield and chemical composition of four Alfalfa varieties grown

under rain fed condition in a randomized completed block design in factorial arrangement having three locations (On-station of Jinka
Agricultural Research Center, Shama-Bulket and Chali) and four varieties(DZ409, DZ407, DZ local and D5533) with three replications
per variety. Data on dry matter yield, cutting height above ground, leaf to stem ratio and chemical compositions were analyzed using
the Generalized Linear Model (GLM) procedures of SAS. The higher (P > 0.05) dry matter yield (5.20 t ha*) was recorded for DZ local
variety and whereas, the lowest dry matter yield (3.74 t ha') was recorded for DZ5533 variety. The higher (P < 0.001) Crude Protein
(220.98 g/Kg, DM) obtained from DZ409 variety and whereas, the lowest (P < 0.001) Crude protein (180 g/Kg, DM) obtained from DZ

local variety. Based on the result from this study we concluded that farmers and agro-pastoralists could enhance the feed availability

for increased livestock production in the study area by planting DZ local alfalfa variety and DZ409 variety for higher dry matter yield

and Crude Protein respectively.
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Introduction

Ethiopia has largest livestock population in Africa possessing
60.39 million cattle, 31.30 million sheep, 32.74 million goats, 2.01
million horses, 8.85 million donkeys, 0.46 million mules, 1.42 mil-
lion camels and 56.06 million poultry [1]. However, the overall pro-
ductive and reproductive of livestock in Ethiopia are generally low
due to various factors [2]. The poor feed quality and inadequate
feed supply is one of the nutritional impediments that have been
affecting the livestock production in Ethiopia [2]. However, cur-
rently the demands toward the livestock products like meat and

milk by consumers in Ethiopia have been increasing at alarming

rate. This is recalling that immediate action in improving avail-
ability of feeds and feeding systems. Conversely, in the study ar-
eas, the livestock feeding system is based on natural pasture and
native range forage [3-6]. It is obvious that the natural pasture
based feeding system is greatly influenced by feed supply and nu-
tritional dynamics of range forages [5,7]. Likewise, natural pasture
are characterized by high fiber (>55%) and low crude protein (CP)
(<7%) contents especially during dry seasons [8,9] and their feed
intake level by animal is limited and animal barely satisfy even the
high mortality, longer calving interval and substantial weight loss.

Therefore, the identifying locally adaptable and promising forages
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species to supplement pasture based feeding system is only way
to overwhelm the feed shortage problem in the study area [3,10].
Among the promising improved herbaceous legume forage species,
Alfalfa (Medicago sativa) is widely grown throughout the world as
forage for cattle, horses, sheep and goats. It is most often harvested
as hay and can be made into silage, grazed, or fed as green chop
and primary used as feed for high-producing animal, because of its
high protein content and highly digestible fibers [11]. Moreover,
Alfalfa hay used in poultry diets and alfalfa leaf concentrates are
used for pigmenting eggs and meat, due to high content in carot-
enoids, which are efficient for colorings egg yolk and body lipids
[12]. The other studies reported by [13,14] attested that cattle
supplemented with diet contained the 30:70 alfalfa and roughage
ration had shown higher nutrient intake and digestibility as com-
pared to cattle fed on other forage grasses. In addition, alfalfa is cut
three to four times in a month and it can harvest up to 12 times per
year with total yields which are ranging from 5-11 tha* [15,16]. But
under irrigated condition yields have been ranging from 25 to 27
tha! [17-19] and protein content in alfalfa dry matter varies from
18 to 25% depending on the growth stage, cutting cycle, cultivar
difference and other factors [16,20]. However, with this promising
potential, the alfalfa varieties have not evaluated for dry matter
yield and their chemical composition in the study area under rain
fed condition. Therefore, this study was initiated to evaluate the
dry matter yield production potential and chemical composition of

Alfalfa variety for study areas.

Material and Methods
Description of study site

The field experiment was conducted in South Omo Zone at On-
station of Jinka Agricultural Research Center, Shama-Bulket and
Chali Kebeles in 2018 main cropping year. The Jinka On-station is
located 729kms South-west of Addis Ababa at coordinate of 36° 33’
02.7” East Longitude and 05° 46’ 52.0” N Latitude with an altitude
of 1383 above sea level and the maximum and minimum monthly
average temperature is 27.55 and 16.55°C, respectively while the
mean annual rainfall of the area is 1274.67mm [21]. The soil of the
Jinka on-station site is loam in texture with organic matter content
of 5.88%, total nitrogen content of 0.24%, cat ion exchange capac-
ity of 32.40cmol kg?, available phosphorus content of 3.41 mg kg
soil? and soil pH of 6.41 [22]. The Chali Kebele has mean annual
temperature of 33°C during the early dry season (December-Febru-

ary) and 18°C and during main rainy season of the year (Mid-March
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- end of June) and short rainy seasons Mid July - November and
annual rainfall ranges 350 to 1500 mm with altitude of 550-1550m
above sea level [23]. Moreover, Shama-Bulket has suited at altitude
of 06°11'35.95” N and 036°39°07.95” E and has soil PH 5.84, Or-
ganic Matter (%0M) 4.96 and Altitude 2558m above sea level with

clay loam soil textural class.

Experimental design and treatments

Four alfalfa varieties namely DZ407, DZ409, D5533 and DZ local
were collected from Debire Zeit Agricultural Research Center and
were planted on plot area of 4mx3m=12m? under rain fed condi-
tion. In this study a randomized completed block design in factorial
arrangement having three locations (On-station Jinka Agricultural
Research Center, Shama-Bulket and Chali) and four alfalfa varieties
level with three replications per variety. The detachment between
plots and replication were 1m and plots in each block were ran-
domly assigned to each alfalfa variety. The seed was sown on well-
prepared seed-bed in rows spaced 20cm apart using a seed rate of
20kg per hectare [16].

Data collection and experimental site management

The experimental plots were kept nearly weed-free by hand
hoeing. The agronomic data such as cutting height above ground
and leaf to stem ratio (LTSR) were recorded at the age of 90 days af-
ter planting by harvesting the two middle rows using sickle. Fresh
samples were recorded in the field immediately after harvest using
spring balance. Five hundred-gram sample per plot was brought
to Jinka Agricultural Research Center. Samples were chopped into
pieces and 300g sub-sample was taken to be dried in an oven set at
a temperature of 105°C for 24 hours. Dry matter yield was deter-

mined using the following formula described by [24]:

Dry Matter Yield (t/ha) = TFW X (2"X FWss) X 10;

Where TFW = total fresh weight kg/plot; DWss = dry weight of
sub-sample in grams; FWss = fresh weight of sub-sample in grams,
HA=Harvest plot area in square meters and 10 is a constant for
conversion of yields in kg/m? to t/ha. Cutting height above ground
was measured from the ground level to the tip of five randomly
selected plants per plot using a steel tape. To determine the fresh
weight of leaf to stem ratios, samples were categorized into leaf
and stem first and then the weights of each component was mea-

sured separately. The samples were oven dried for 24 hours at a
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temperature of 105°C and separately weighed to estimate the pro-
portions of these parts. Accordingly, the Leaf to Stem Ratio (LTSR)

was estimated based on the dry matter of each component.

Chemical composition analysis

The chemical composition analysis was conducted at Debre
Birehan Agricultural Research Center, Debre Birehan, Ethiopia.
Previously harvested forage samples were oven dried at 65°C for
overnight (12hrs) and ground to pass through 1mm sieve size. The
DM, CP and Ash were analyzed according to procedures of [25].
The Neutral Detergent Fiber (NDF) values were calculated using
the procedure of [26] and whereas the Acid Detergent Fiber (ADF)

value was analyzed using the procedures described by [27].

Data analysis

The data such as plant height, leaf to stem ratio, dry matter yield
and chemical composition were subjected to analysis of variances
(ANOVA) using the Generalized Linear Model (GLM) procedure of
statistical analysis System (SAS) software [28]. The significant dif-
ferences among the means of varieties were declared at P < 0.05
and means were separated using Least Significant Difference (LSD)

test with model of
Yijk = Y, =H+R+V+L + (VL)]_k +e,

Where; yijk = is the dependent variables; p = overall mean; R=
replication; Vi = the effect of variety; Lj = the effect of Locations;
Vi*Lj = the interaction effects of variety by locations and eijk = ran-

dom error.

Results and Discussion
Effects of variety on dry matter yield, cutting height and leaf

to stem ratio

The dry matter yield, cutting height above ground and leaf to
stem ratio are presented in table 1. The result revealed that the
higher (P < 0.05) dry matter yield and taller cutting height above
the ground were obtained for DZ local variety than DZ5533 vari-
ety but, dry matter yield and cutting height above the ground were
comparable (P > 0.05) among DZ407, DZ409 and DZ5533 varieties.
However, the leaf to stem ratio (LTSR) was insignificantly (P > 0.05)
varied among all tested alfalfa varieties. The higher dry matter yield
and taller cutting height above aground for DZ local variety from
the present study is associated to high genetic potential of variety

to adapt tested agro-ecology. The previous studies reported by
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different scholars were demonstrated that the wider range of dry
matter yield difference between forage species could be attributed
due to differences in genetic potential of forage species to adapt in
given environment [7,29,30]. The dry matter yield obtained from
our study for all tested alfalfa varieties lower than previously re-
ported values by different Scholars. Accordingly, Hayek T, et al.
[31] reported 12 tha™ for 16 alfalfa cultivars, Zeinab MAE,, et al.
[32] reported 11 tha™ for three alfalfa cultivars; Gezahagn Kebede.,
etal. [16] reported dry matter yield ranged from 5.5 - 8.7 tha from
the Ethiopia. However, dry matter yield from this study for DZ local
and DZ5533 varieties were similar to reported values of 5.67 and
3.50 t ha'respectively for DZ local and DZ410 varieties under rain
fed condition by Hidosa Denbela., [7] but it lower than reported
value of 10.88 tha® for DZ220 by same author. Moreover, the dry
matter yield from our study was higher than previously reported
values by different researchers under different agro-ecologies for
different alfalfa genotypes. Accordingly, Colombari G., et al. [33]
reported 1.320 - 1.68 t ha', Afsharmanesh G., [34] reported 1.78 -
3.23 tha'and Awad OA and Bakri E. [35] reported 0.67 - 2.16 tha
dry matter yield. The result from our study for plant height was
agreed to previously reported values which ranged from 55 - 92
cm by Hidosa Denbela,, [7] for four alfalfa varieties, 52.7 - 77.74
cm by Gezahagn Kebede., et al. [16] for five alfalfa varieties from
the Ethiopia.

Parameters Measured
Alfalfa
Variety Dry Matter Yield | Cutting Height | Leaf to stem
(tha?) (cm) ratio
DZ407 4.27%® 74.81° 0.78
DZ409 4.26% 76.24° 0.83
DZ5533 3.74° 76.60° 0.86
DZ local 5.20° 84.88° 0.87
LSD 0.97 8.14 0.10

Table 1: Dry matter yield, cutting height above ground and leaf
to stem ratio of alfalfa variety grown under rain fed in South Omo
Zone in 2018 main cropping year.
ab; (Means with the different letters in column for dry matter
yield, plant height and leaf to stem ratio at 50% flowering stage
are significantly different at P < 0.05; LSD= least significant

difference).

Citation: Denbela Hidosa and Sintayehu Kibret. “Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the
South Omo Zone of South-western Ethiopia". Acta Scientific Veterinary Sciences 3.4 (2021): 24-32.



Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the South Omo Zone of South-western

Ethiopia

Effect of location on dry matter yield, plant height and leaf to

stem ratio

The effects of location on dry matter yield, leaf to stem ratio and
cutting height above ground are presented in table 2. The result
revealed that higher (P < 0.05) dry matter yield was obtained from
Jinka On-station than Chali and Shama-Bulke while the lowest dry
matter yield was obtained from Shama-Bulket. However, taller
(P < 0.05) cutting height above ground was obtained from Chali
than Shama-Bulke and Jinka On-station while, the shorter cutting
height above the ground was recorded from the Shama-Bulke. The
higher (P < 0.05) LTSR was obtained from Shama-Bulket but lowest
LTSR was obtained from Chali. The higher dry matter yield from
Jinka on-station than Chali and Shama-Bulket is might be sufficient
amount of rainfall, suitable temperature and favorable soil parame-
ters which make faster plant growth and triggering more leaves per
plats. In supports to the current result, the previous study reported
by different scholars were showed that the dry matter yield of for-
age species greatly influenced by weather conditions such as rain-
fall, temperature and precipitations [36,37]. Also, Veronesi F, et al.
[38] and Gezahagn Kebede,, et al. [16] were reported that the dry
matter yield may be variable for alfalfa genotype due to variation
in agro ecological factors (moisture, temperature and soil param-
eters) which agreed to result from present study. The taller cutting
height above ground for Chali is might be due to ecological varia-
tion. Gezahagn Kebede,, et al. [16] and Tucak M,, et al. [39] reports
showed that in addition to genetic variability, the soil fertility and
environmental conditions could be also contributed to the differ-

ences in height over year which concurs to results from our study.

Testing locations
Parameters
Shama- On- .
measured . Chali | Average | LSD
Bulket | station
Dry Matter Yield
2.12¢ 6.022 | 4.97°| 4.40 0.84
(tha)
Leaf to Stem
. 1.032 0.88° |0.59°| 0.83 0.08
Ratio
Cutting height
67.62° 68.5° |983*| 78.14 | 7.05
(cm)

Table 2: Effects of location on dry matter yield, cutting height
above ground and leaf to stem ration for alfalfa variety in South
Omo Zone in 2018 main cropping year.
abc; (Means with the same letters in across row for dry matter
yield, cutting height and leaf to stem ratio at 50% flowering stage
are not significantly different at P > 0.05. LSD: Least Significance

difference).
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Effect of location by variety on dry matter yield, cutting height

and leaf to stem ratio

Effect of location by variety on dry matter yield, cutting height
above ground and leaf to stem ratio of alfalfa varieties are present-
ed in table 3. The result on location by variety revealed that higher
(P < 0.05) dry matter yield, cutting height above ground and leaf
to stem ratio were observed among the three locations by keep-
ing variety constant and however, dry matter yield, cutting height
above ground and leaf to stem ratio were insignificant (P > 0.05)
among the tested alfalfa varieties by keeping testing location con-
stant. Accordingly, better dry matter yield observed for DZ local
variety followed by DZ407, DZ5355 and DZ409 at Jinka on-station
and Shama-Bulket. Likewise, better dry matter yield obtained for
DZ local variety followed by DZ5355, DZ407 and DZ409 at Chali.
However, the significantly (P < 0.05) the lowest dry matter yield
obtained from Shama-Bulket for all tested alfalfa varieties. The re-
sult from this study shown that the taller (P < 0.05) cutting height
above the ground was observed at Chali than Jinak On-station and
Shama-Bulket for DZ local alfalfa variety than DZ5355, DZ409
and DZ406, while it was insignificant (P > 0.05) among DZ5355,
DZ409 and DZ406 varieties. The leaf to stem ratio of forage species
is stands an important factors have been affecting diet selection
and forage intake in ruminant. The result from this study for LTSR
showed that more leaf to stem ratio was obtained from Chali for
DZ local alfalfa variety than other alfalfa varieties. However, higher
leaf to stem ratio obtained from Shama-Bulket for DZ5355, DZ409
and DZ406 than DZ local alfalfa variety. Pertaining to the Jinka On-
station, the more leaf to stem ratio obtained for DZ5533 variety
than DZ local, DZ409 and DZ407. Generally, from this study we ob-
served that effect of variety by location demonstrated to us that
one variety performs better in one location but it is not better in
other location. This is might be due to variability in climatic and
soil condition which shows to us different alfalfa variety has differ-
ently responded to different planting location. The previous study
reported by Adjei AL, et al. [40] was validated that variety by en-
vironment interaction is the result of changes in cultivar's relative
performance across environments due to differential responses of
the genotypes to various edaphic, climatic and biotic factors and

this is help to identifying suitable genotype for specific location.

Chemical composition of alfalfa varieties

The chemical compositions of tested alfalfa varieties are pre-
sented in table 4. The higher (P < 0.01) ash content was obtained
for DZ5533 variety than DZ407 and DZ local varieties but compa-
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Parameters Measured
Tested .
Variety Locations | Dry Matter | Cutting Leaf to
Yield(t ha') | Height (cm) |Stem Ratio
DZ407 Jinka 6.443b¢ 69.67< 0.79¢
Chali 4.26%f 92.83 0.59f
Shama-B 2.12¢ 61.93¢ 0.973%¢
DZ409 Jinka 5.92abed 70.67< 0.84cde
Chali 3.84¢f 94.00%® 0.60f
Shama-B 1.458 64.07¢ 1.06%
DZ5533 Jinka 6.24%b¢ 68.83¢ 1.05
Chali 4.60¢%f 96.50%¢ 0.65¢
Shama-B 1.95¢ 64.47¢ 0.86
DZ local Jinka 7.192 61.33¢ 0.87¢
Chali 5.45bcde 109.83° 1.21%
Shama-B 2.95% 83.47% 0.52¢
LSD (%5) 14.11 0.17

Table 3: Effect of location by variety on dry matter yield, cutting
height and leaf to stem ratio for alfalfa varieties in Jinka on
-station, Shama-Bulket and Chali in 2018 main cropping year.
abcdetbe (Means with the same letters in across column for dry
matter yield, cutting height and LTSR at 50% flowering stage are
not significantly different at P > 0.05. LSD: Least Significance dif-

ference).

rable (P > 0.01) to DZ407 variety. The alfalfa variety DZ409 had
higher (P < 0.001) crude protein (CP) than alfalfa variety DZ5533
but comparable (P > 0.001) to alfalfa variety DZ407. Moreover, al-
falfa variety DZ409 had higher (P < 0.001) NDF than alfalfa variety
DZ409 but similar (P > 0.05) to alfalfa variety DZ5533. Likewise,
ADF content was lower (P < 0.001) for alfalfa variety DZ409 as
compared to alfalfa DZ local but it was similar (P > 0.001) to alfalfa
variety DZ407 and DZ5533. The higher CP for alfalfa DZ409 variety
than other varieties from this study is might be due to differences
in genetic make-up of variety to accumulate higher nitrogen con-
tents from soil in a given environment. Furthermore, the variation
among the alfalfa variety for CP can be attributed to various fac-
tors such as cultivar and climatic or their interactions (Diriba G.,
et al. [41]; Gezehagne Kebede, et al. [16]). The previously reported
studies were shown that the CP content in alfalfa cultivars varied
from 18 to 25% depending on the growth stage, cultivar and stor-

age methods which are in agreement to result from our study for all
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tested alfalfa varieties [16,42]. However, the CP content reported
from our study was higher when compared with others research re-
sults reported by different scholars [19,41,43]. Generally, the high
quality alfalfa was reported to have >19% CP [44]. Based on this
the results from our study, average CP alfalfa varieties gave CP con-
tent greater than reported threshold value (>19%) by Redfearn D.,
and Zhang H. [44]. Conversely, the higher ash content for DZ5533,
DZ407 and DZ409 varieties as compared to DZ local variety from
this study might be due to variation stage of maturity, climatic and
seasonal changes, genetic make-up of the variety and leaf to stem
fraction. The differences in both proportion and composition of the
different morphological fractions (leaf and stem) could explain va-
rietal differences in ash content [45]. The ash content reported in
the present study was higher when compared with others research
reports [19,41] and slightly lower than values reported by Geza-
hagn Kebede, et al. [16] which ranged from 10.26 to 11.5%.

Tested

Variety DM% | Ash% CP NDF ADF
DZ407 89.62 | 9.21** | 20.86* | 53.37° 35.18°
DZ5533 90.22 | 10.27* | 18.45* | 52.86° 39.57®
DZ409 89.09 | 9.19% | 22.98% | 49.42P 36.19°
DZ Local 90.00 | 8.29* | 18.08" | 59.03° 43.18°
SEM 0.87 0.53 1.12 2.02 3.04
LSD 1.82 1.09 2.32 4.18 6.31

Table 4: Chemical compositions of alfalfa variety at Jinka
on-station, Shama-Bulket and Chali in South Omo Zone in 2018
main cropping year.
ab: (Means with the same letters in across column for DM%= Dry
matter percent, CP= Crude protein, NDF= Neutral detergent fiber,
ADF= Acid detergent fiber at 50% flowering stage are not
significantly different at P > 0.05. SEM= Standard error of mean;

LSD: Least significance difference).

Effects of locations on chemical composition of alfalfa variety

The effects of location on ash, CP, NDF and ADF content are illus-
trated in table 5. Higher (P < 0.05) ash content was obtained from
Shama-Bulket than Jinka On-station and Chali but it was insignifi-
cantly (P > 0.05) varied for Jinka On-station and Chali. However, the
CP, NDF and ADF contents were not significantly (P > 0.05) affected
by the three testing locations. However, the better CP and lower
NDF and ADF content were obtained from Shama-Bulket than Jinka
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On-station and Chali. The similarity and differences among the al-
falfa varieties to tested location could be attributed to the large dif-
ferences and similarity between the three test location in altitude,
physic-chemical properties of the soil, temperature and differences
in both amount and distribution of annual rainfall. In supports to
current result from our study the previous study reported by dif-
ferent scholars had confirmed that the quality parameters of alfalfa
species greatly influenced by weather conditions and environmen-
tal factors [46-48].

Tested Locations

Parameters

Shama- |Jinka on-
measured Chali |Average| SEM | LSD

Bulket | station
DM% 89.25 89.51 90.44 | 89.73 | 0.76 | 1.57
|Ash 10.072 8.85° 8.81° | 9.24 | 0.46 | 0.95
CP 21.34 19.38 19.56 | 20.09 | 0.97 | 2.01
NDF 52.79 53.09 | 55.13 | 53.67 | 1.75 | 3.62
IADF 38.24 38.31 39.03 | 38.53 | 2.63 | 5.46

Table 5: Effects of locations on chemical composition of alfalfa
varieties at Jinka on-station, Shama-Bulket and Chali locations in
2018 main cropping year.

b (Means with the same letters in across row for DM%, Ash, CP,
NDF and ADF at 50% flowering stage are not significantly
different at P > 0.05. CP= Crude protein, NDF= Neutral detergent
fiber, ADF= Acid detergent fiber, SEM= Standard error of mean;
LSD= Least significance difference).

Conclusion

The higher (P < 0.05) dry matter yield was observed for DZ
local alfalfa variety than DZ5533 but it was not significantly (P >
0.05) varied to DZ420 and DZ409. Pertaining to location effects on
dry matter yield for alfalfa varieties, higher dry matter yield was
observed at Jinka On-station than Shama-Bulket and Chali and
whereas, the lowest was for Shama Bulket and intimidate dry mat-
ter yield was for Chali. Moreover, the DZ409 variety had higher (P <
0.05) CP than DZ5533 variety but comparable (P > 0.05) to DZ407
variety but the lower CP content was for DZ local variety. Based
on the result from this study we concluded that farmers, pastoral-
ist and agro-pastoralists could enhance the feed availability for in-
creased livestock production in the study area by planting DZ local
alfalfa variety and DZ409 variety for higher dry matter yield and

crude protein respectively.

29

Acknowledgements

This study was made possible with funds from Regional Agri-
cultural Growth Program II (AGPII) to Jinka Agricultural Research
Centre for the enhancing the farmer, agro-pastoral and pastoral
livelihoods in South Omo Zone through improving livestock feeds
and feeding system. Therefore, we are extremely thankful the AG-
PII for providing fully fund support for research activity and the
Jinka Agricultural Research Center at Jinka for providing logistical
supports. Finally, we are grateful to acknowledge the laboratory
technician Mr Ashenafi kebede Hailemariam from Debre Birehan
Agricultural Research Center for his wonderful cooperation for

laboratory forage sample chemical composition analysis.

Bibliography
1. Central Statistical Agency. “Report on livestock and livestock

characteristics (Private peasant holdings)”. volume II, Statisti-
cal Bulletin, 587. Addis Ababa, Ethiopia (2018): 100.

2. Food and Agricultural Organization. “Ethiopia: Report on feed
inventory and feed balance, 2018”. Rome, Italy (2018): 160.

3. Denbela Hidosa,, et al. “Assessment on Feed Resource, Feed
Production Constraints and Opportunities in Salamago Wore-
da in South Omo Zone, in South Western Ethiopia”. Academic
Journal of Nutrition 6.3 (2017): 34-42.

4. Berhanu, et al. “Availability of feed resources for goats in pas-
toral and agro-pastoral districts of south omo zone, Ethiopia”.
International Journal of Research - Granthaalayah 5.3 (2017):
154-160.

5. Denbela Hidosa, et al. “Goat Feed Inventory and Feed Bal-
ance in Hamer and Bena-Tsemay Woreda of South Omo Zone,
South Western Ethiopia”. Acta Scientific Veterinary Sciences 2.6
(2020): 28-43.

6. Demerew Getaneh, et al. “Assessment of Livestock Production
Constraints and Technology Need Identification in Dasenech
District of South Omo Zone, Ethiopia”. International Journal of
of Life Sciences 8.1 (2020): 28-39.

7. Hidosa D and Tesfaye Y. “Assessment Study on Livestock Feed
Resource, Feed Availability and Production Constraints in
Maale Woreda in South Omo Zone”. Journal of Fisheries and
Livestock Production 6.2 (2018): 1-6.

Citation: Denbela Hidosa and Sintayehu Kibret. “Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the
South Omo Zone of South-western Ethiopia". Acta Scientific Veterinary Sciences 3.4 (2021): 24-32.


https://www.researchgate.net/publication/334458626_Assessment_on_Feed_Resource_Feed_Production_Constraints_and_Opportunities_in_Salamago_Woreda_in_South_Omo_Zone_in_South_Western_Ethiopia
https://www.researchgate.net/publication/334458626_Assessment_on_Feed_Resource_Feed_Production_Constraints_and_Opportunities_in_Salamago_Woreda_in_South_Omo_Zone_in_South_Western_Ethiopia
https://www.researchgate.net/publication/334458626_Assessment_on_Feed_Resource_Feed_Production_Constraints_and_Opportunities_in_Salamago_Woreda_in_South_Omo_Zone_in_South_Western_Ethiopia
https://www.researchgate.net/publication/334458626_Assessment_on_Feed_Resource_Feed_Production_Constraints_and_Opportunities_in_Salamago_Woreda_in_South_Omo_Zone_in_South_Western_Ethiopia
https://www.granthaalayahpublication.org/journals/index.php/granthaalayah/article/view/IJRG16_C12_212
https://www.granthaalayahpublication.org/journals/index.php/granthaalayah/article/view/IJRG16_C12_212
https://www.granthaalayahpublication.org/journals/index.php/granthaalayah/article/view/IJRG16_C12_212
https://www.granthaalayahpublication.org/journals/index.php/granthaalayah/article/view/IJRG16_C12_212
https://actascientific.com/ASVS/pdf/ASVS-02-0069.pdf
https://actascientific.com/ASVS/pdf/ASVS-02-0069.pdf
https://actascientific.com/ASVS/pdf/ASVS-02-0069.pdf
https://actascientific.com/ASVS/pdf/ASVS-02-0069.pdf
https://oaji.net/articles/2020/736-1586192936.pdf
https://oaji.net/articles/2020/736-1586192936.pdf
https://oaji.net/articles/2020/736-1586192936.pdf
https://oaji.net/articles/2020/736-1586192936.pdf
https://www.researchgate.net/publication/326510042_Assessment_Study_on_Livestock_Feed_Resource_Feed_Availability_and_Production_Constraints_in_Maale_Woreda_in_South_Omo_Zone
https://www.researchgate.net/publication/326510042_Assessment_Study_on_Livestock_Feed_Resource_Feed_Availability_and_Production_Constraints_in_Maale_Woreda_in_South_Omo_Zone
https://www.researchgate.net/publication/326510042_Assessment_Study_on_Livestock_Feed_Resource_Feed_Availability_and_Production_Constraints_in_Maale_Woreda_in_South_Omo_Zone
https://www.researchgate.net/publication/326510042_Assessment_Study_on_Livestock_Feed_Resource_Feed_Availability_and_Production_Constraints_in_Maale_Woreda_in_South_Omo_Zone

Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the South Omo Zone of South-western
Ethiopia

10.

11.

12.

13.

14.

15.

16.

17.

18.

Adugna T, et al. “Feed Resource Availability and Quality”. In:
Adugna, T, Yami, A. and Alemu, D. (Eds). Livestock and Feed
Resources in Ethiopia: Challenges, Opportunities and the need
for transformation. Addis Ababa, Ethiopia: Ethiopian Animal
Feed Industry Association (2012): 5-36.

Deribe Gemiyo., et al. “Biomass Yield and Nutritive Value of
Ten Napier Grass (Pennisetum purpureum) Accessions at Are-
ka, Southern Ethiopia”. World Journal of Agricultural Sciences
13.5(2017): 185-190.

Admasu Teferi,, et al. “Livestock-rangeland management prac-
tices and community perceptions towards rangeland degrada-
tion in South Omo zone of Southern Ethiopia”. Livestock Re-
search for Rural Development 22.5 (2010): 22-25.

Summers C and Putnam D. “Irrigated alfalfa for Mediterranean
and Desert Zone”. ANR public (2008): 3512.

Barnes DK, et al. “Highlights in the USA and Canada”. In A.A.
Hanson, D.K. Barnes, and R.R. Hill, Jr. Alfalfa and Alfalfa Im-
provement. Academic Press. Madison, WI (1998): 124.

Frame ]. Medicago sativa L. grassland index. A searchable cata-

logue of grass and forage legumes (2005).

Monteros JM and Bouton HJ. “The future of alfalfa and forage
crops”. Proceedings of the Western Alfalfa and Forage Confer-
ence, December 2-4, 2009, Reno, Nevada (2009).

Hidosa Denbela. “Adaptation and evaluation of alfalfa (Medico
sativa L.) accessions grown on station of Jinka Agricultural Re-
search Center under rain fed condition”. International Journal
of Agriculture and Biosciences 4.6 (2015): 240-243.

Gezahegn Kebede., et al. “Determination of appropriate seed-
ing rate for oats/vetch mixtures grown under different drain-
age conditions of vertisols in the central highlands of Ethiopia”.
Journal of Agricultural and Crop Research 5.5 (2017): 85-95.

Lamb JFS,, et al. “Population density and harvest maturity ef-
fects on leaf and stem yield in alfalfa”. Agronomy Journal 95
(2003): 635-641.

Katic S,, et al. “Variability of dry matter yield and quality of lu-

cerne genotypes depending on geographic origin”. EGE, Grass-

19.

20.

21.

22.

23.

24,

25.

26.

27.

30
land Science in Europe 10 (2005): 537-540.

Mekuanint G., et al. “Biomass yield dynamics and nutritional
quality of alfalfa (Medicago sativa L.) cultivars at Debre Zeit,
Ethiopia”. Journal of Agricultural Research and Development 5.2
(2015): 0120-0127.

Kati¢ S., et al. “Variation of protein, cellulose and mineral con-
tent of lucerne as influenced by cultivar and cut”. Biotechnol-
ogy in Animal Husbandry 25.5 (2009): 1189-1188.

Mesfin Kebede,, et al. “Description, characterization and clas-
sification of the major soils in Jinka Agricultural Research Cen-
ter, South Western Ethiopia”. Journal of Soil Science and Envi-
ronmental Management 8.6 (2017): 61-69.

Tekle Yoseph and Walelign Worku. “Effect of NP Fertilizer Rate
and Bradyrhizobium Inoculation on Nodulation, N-Uptake and
Crude Protein Content of Soybean [Glycine Max (L.) Merrill],
At Jinka, Southern Ethiopia”. Journal of Biology, Agriculture and
Healthcare 4 (2014): 1-6.

Alemayehu Mulugeta and Tezera Getahun. “Socio-economy of
pastoral Community in Bena-Tsemay and Hammer Woredas
of South Omo Zone, Southern Nations and Nationalities peo-
ples Regional State”. September 2002, Addis Abeba, Ethiopia
(2002).

James K., et al. “Combining Napier grass with leguminous
shrubs in contour hedgerows controls soil erosion without

competing with crops”. Agroforestry System 74 (2008): 37-49.

Association of Official Analytical Chemists. Official Methods of
Analysis, 15th ed. Association of Official Analytical Chemists.
Arlington, VA, USA (1990).

Van Soest PJ., et al. “Methods for dietary fibre, neutral deter-
gent fibre and non-starch polysaccharide (NSP) in relation to
animal nutrition”. Journal of Dairy Science 74.3 (1991): 3583-
3597.

Van Soest P] and Robertson BJ. “Analysis of Forage and Fibrous
Feeds. A laboratory manual for animal science 613”. Cornell
University, Ithaca, New York, USA (1985).

Citation: Denbela Hidosa and Sintayehu Kibret. “Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the
South Omo Zone of South-western Ethiopia". Acta Scientific Veterinary Sciences 3.4 (2021): 24-32.


https://www.idosi.org/wjas/wjas13(5)17/2.pdf
https://www.idosi.org/wjas/wjas13(5)17/2.pdf
https://www.idosi.org/wjas/wjas13(5)17/2.pdf
https://www.idosi.org/wjas/wjas13(5)17/2.pdf
https://library.wur.nl/WebQuery/wurpubs/387564
https://library.wur.nl/WebQuery/wurpubs/387564
https://library.wur.nl/WebQuery/wurpubs/387564
https://library.wur.nl/WebQuery/wurpubs/387564
https://www.researchgate.net/publication/334458531_Adaptation_and_Evaluation_of_Alfalfa_Medico_sativa_L_Accessions_Grown_on_Station_of_Jinka_Agricultural_Research_Center_under_rain_Fed_Condition
https://www.researchgate.net/publication/334458531_Adaptation_and_Evaluation_of_Alfalfa_Medico_sativa_L_Accessions_Grown_on_Station_of_Jinka_Agricultural_Research_Center_under_rain_Fed_Condition
https://www.researchgate.net/publication/334458531_Adaptation_and_Evaluation_of_Alfalfa_Medico_sativa_L_Accessions_Grown_on_Station_of_Jinka_Agricultural_Research_Center_under_rain_Fed_Condition
https://www.researchgate.net/publication/334458531_Adaptation_and_Evaluation_of_Alfalfa_Medico_sativa_L_Accessions_Grown_on_Station_of_Jinka_Agricultural_Research_Center_under_rain_Fed_Condition
https://www.researchgate.net/publication/322101254_Determination_of_appropriate_seeding_rate_for_oatsvetch_mixtures_grown_under_different_drainage_conditions_of_vertisols_in_the_central_highlands_of_Ethiopia
https://www.researchgate.net/publication/322101254_Determination_of_appropriate_seeding_rate_for_oatsvetch_mixtures_grown_under_different_drainage_conditions_of_vertisols_in_the_central_highlands_of_Ethiopia
https://www.researchgate.net/publication/322101254_Determination_of_appropriate_seeding_rate_for_oatsvetch_mixtures_grown_under_different_drainage_conditions_of_vertisols_in_the_central_highlands_of_Ethiopia
https://www.researchgate.net/publication/322101254_Determination_of_appropriate_seeding_rate_for_oatsvetch_mixtures_grown_under_different_drainage_conditions_of_vertisols_in_the_central_highlands_of_Ethiopia
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2003.6350
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2003.6350
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2003.6350
https://www.cabdirect.org/cabdirect/abstract/20053211662
https://www.cabdirect.org/cabdirect/abstract/20053211662
https://www.cabdirect.org/cabdirect/abstract/20053211662
https://www.researchgate.net/publication/295545973_Biomass_yield_dynamics_and_nutritional_quality_of_alfalfa_Medicago_sativa_cultivars_at_Debre_Zeit_Ethiopia
https://www.researchgate.net/publication/295545973_Biomass_yield_dynamics_and_nutritional_quality_of_alfalfa_Medicago_sativa_cultivars_at_Debre_Zeit_Ethiopia
https://www.researchgate.net/publication/295545973_Biomass_yield_dynamics_and_nutritional_quality_of_alfalfa_Medicago_sativa_cultivars_at_Debre_Zeit_Ethiopia
https://www.researchgate.net/publication/295545973_Biomass_yield_dynamics_and_nutritional_quality_of_alfalfa_Medicago_sativa_cultivars_at_Debre_Zeit_Ethiopia
https://www.researchgate.net/publication/228508600_Variation_of_protein_cellulose_and_mineral_contents_of_lucerne_as_influenced_by_cultivar_and_cut
https://www.researchgate.net/publication/228508600_Variation_of_protein_cellulose_and_mineral_contents_of_lucerne_as_influenced_by_cultivar_and_cut
https://www.researchgate.net/publication/228508600_Variation_of_protein_cellulose_and_mineral_contents_of_lucerne_as_influenced_by_cultivar_and_cut
https://www.researchgate.net/publication/316002562_Description_characterization_and_classification_of_the_major_soils_in_Jinka_Agricultural_Research_Center_South_Western_Ethiopia
https://www.researchgate.net/publication/316002562_Description_characterization_and_classification_of_the_major_soils_in_Jinka_Agricultural_Research_Center_South_Western_Ethiopia
https://www.researchgate.net/publication/316002562_Description_characterization_and_classification_of_the_major_soils_in_Jinka_Agricultural_Research_Center_South_Western_Ethiopia
https://www.researchgate.net/publication/316002562_Description_characterization_and_classification_of_the_major_soils_in_Jinka_Agricultural_Research_Center_South_Western_Ethiopia
https://core.ac.uk/download/pdf/234659792.pdf
https://core.ac.uk/download/pdf/234659792.pdf
https://core.ac.uk/download/pdf/234659792.pdf
https://core.ac.uk/download/pdf/234659792.pdf
https://core.ac.uk/download/pdf/234659792.pdf
https://link.springer.com/article/10.1007/s10457-008-9152-3
https://link.springer.com/article/10.1007/s10457-008-9152-3
https://link.springer.com/article/10.1007/s10457-008-9152-3
https://www.sciencedirect.com/science/article/pii/S0022030291785512
https://www.sciencedirect.com/science/article/pii/S0022030291785512
https://www.sciencedirect.com/science/article/pii/S0022030291785512
https://www.sciencedirect.com/science/article/pii/S0022030291785512

Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the South Omo Zone of South-western
Ethiopia

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Statistical Analysis System. “SAS/STAT guide for personal
computers, version 9.0 editions”. SAS Institute Inc., Cary, NC,
USA (2009).

Negasu Gamachu and GizahuWekgari. “Adaptation Study of
Improved Elephant Grasses (Pennisetumpurpureum) and
Oats (Avena sativa L) at HaroSabu, KelemWollega zone”. Ethio-
pia Journal of Biology, Agriculture and Healthcare 7.17 (2017):
51-60.

Denbela Hidosa and Sintayehu Kibiret. “Evaluation of Pennis-
etum perpureum Grass Variety to Improve Feed Availability in
South Omo”. Trends in Applied Sciences Research 15.5 (2020):
135-141.

Hayek T, et al. “Growth development and dry matter yield of 16
Lucerne genotypes cultivated in South Tunisia”. In: Porqueddu
C. and Tavares de Sousa M.M. (eds). Sustainable Mediterranean
Grasslands and their multifunction Zaragoza 6.12 (2008): 299-
302.

Zeinab MAE,, et al. “Estimation of soil fertility and yield pro-
ductivity of three alfalfa (Medicago sativa L.) cultivars under
Sahl El-Tina saline soil conditions”. Life Science Journal 10
(2013): 2082-2095.

Colombari G., et al. “Yield Response of cultivars and ecotype of
Lucerne”. Plant Breeding 64.3 (1994): 24-32.

Afsharmanesh G. “Study of some morphological traits and
selection of drought resistant alfalfa cultivars in Jiraft, Iran”.
Plant Ecology 3.2 (2009): 109-118.

Awad OA and Bakri E. “Effect of water quality and weeding on
yield and quality of three alfalfa (Medicago sativa L.) cultivars”.
Australian Journal of Crop Science 39.5 (2009): 315-321.

Eshetie Alemu Molla,, et al. “Evaluation of biomass yield and
nutritional quality of oats-vetch mixtures at different harvest-
ing stage under residual moisture in Fogera District, Ethiopia”.
Agriculture and Food Security 7.88 (2018): 23-28.

Usman Semman., et al. “Performance Evaluation of Improved
Oat Varieties/Accessions at the Highland of Guji Zone, Bore,

Ethiopia”. Journal of Biology, Agriculture and Healthcare 8.17

38.

39.

40.

41.

42,

43,

44,

45,

46.

47,

31
(2018): 15-23.

Veronesi F, et al. “Alfalfa”. In: Boller B., Posselt U. K., Veronesi F.
(eds.): Fodder Crops and Amenity Grasses. Series: Handbook
of Plant Breeding, 5 Springer, New York, USA (2010): 395-437.

Tucak M., et al. “Agro-morphological and forage quality traits
of selected alfalfa population and their application in breed-
ing”. Turkish Journal of field crops: 19.1 (2014): 79-83.

Adjei AL, et al. “Predicting the best genotype from analysis of
genotype by environment interaction”. European Journal of
Scientific Research 45.1 (2010): 128-135.

Diriba G., et al. “Biomass yield potential and nutritive value of
selected Alfalfa (Medicago sativa) cultivars grown under tepid
to cool sub-moist agro-ecology of Ethiopia”. Journal of Agricul-
tural Research and Development 4.1 (2014): 007-014.

Kati¢ S., et al. “Variation of crude protein content in alfalfa due
to genotype and environment”. Proceedings of the 2" COST
852 Workshop Sward Dynamics, N-flows and Forage Utilisa-
tion in Legume-Based Systems (2006): 251-255.

Walie M, et al. “Dry Matter Yield, Chemical Composition and
In Vitro Dry Matter Digestibility of Selected Alfalfa (Medicago
sativa L.) Accessions in North Western, Ethiopia”. Journal of
Life Science and Biomedicine 6.3 (2016): 60-65.

Redfearn D and Zhang H. “Forage Quality interpretations,
Oklahoma cooperative extension service, PSS 2117”. Relative
feed value and quality index. In: Proc. Florida Ruminant Nu-
trition Symposium, University of Florida, Gainesville (2011):
16-31.

Markovic]., et al. “The effect of development stage on chemical
composition of alfalfa leaf and stem”. Biotechnology in Animal
Husbandry 23 (2007): 383-388.

Sengul S. “Yield components, morphology and forage qual-
ity of native alfalfa ecotypes”. Journal of Biological Sciences 2
(2002): 494-498.

Geren H,, et al. “Effects of different soil textures on the yield

and chemical composition of alfalfa (Medicago sativa L.) culti-

Citation: Denbela Hidosa and Sintayehu Kibret. “Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the
South Omo Zone of South-western Ethiopia". Acta Scientific Veterinary Sciences 3.4 (2021): 24-32.


https://www.iiste.org/Journals/index.php/JBAH/article/view/38845
https://www.iiste.org/Journals/index.php/JBAH/article/view/38845
https://www.iiste.org/Journals/index.php/JBAH/article/view/38845
https://www.iiste.org/Journals/index.php/JBAH/article/view/38845
https://www.iiste.org/Journals/index.php/JBAH/article/view/38845
https://scialert.net/abstract/?doi=tasr.2020.193.200
https://scialert.net/abstract/?doi=tasr.2020.193.200
https://scialert.net/abstract/?doi=tasr.2020.193.200
https://scialert.net/abstract/?doi=tasr.2020.193.200
https://www.researchgate.net/publication/293644997_Estimation_of_soil_Fertility_and_Yield_Productivity_of_Three_Alfalfa_Medicago_sativa_L_Cultivars_Under_Sahl_El-Tina_Saline_Soils_Conditions
https://www.researchgate.net/publication/293644997_Estimation_of_soil_Fertility_and_Yield_Productivity_of_Three_Alfalfa_Medicago_sativa_L_Cultivars_Under_Sahl_El-Tina_Saline_Soils_Conditions
https://www.researchgate.net/publication/293644997_Estimation_of_soil_Fertility_and_Yield_Productivity_of_Three_Alfalfa_Medicago_sativa_L_Cultivars_Under_Sahl_El-Tina_Saline_Soils_Conditions
https://www.researchgate.net/publication/293644997_Estimation_of_soil_Fertility_and_Yield_Productivity_of_Three_Alfalfa_Medicago_sativa_L_Cultivars_Under_Sahl_El-Tina_Saline_Soils_Conditions
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=192482
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=192482
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=192482
https://www.researchgate.net/publication/236002522_Effect_of_water_quality_and_weeding_on_yield_and_quality_of_three_Alfalfa_Medicago_sativa_L_cultivars
https://www.researchgate.net/publication/236002522_Effect_of_water_quality_and_weeding_on_yield_and_quality_of_three_Alfalfa_Medicago_sativa_L_cultivars
https://www.researchgate.net/publication/236002522_Effect_of_water_quality_and_weeding_on_yield_and_quality_of_three_Alfalfa_Medicago_sativa_L_cultivars
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0240-y
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0240-y
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0240-y
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0240-y
https://www.researchgate.net/publication/329034040_Performance_Evaluation_of_Improved_Oat_VarietiesAccessions_at_the_Highland_of_Guji_Zone_Bore_Ethiopia
https://www.researchgate.net/publication/329034040_Performance_Evaluation_of_Improved_Oat_VarietiesAccessions_at_the_Highland_of_Guji_Zone_Bore_Ethiopia
https://www.researchgate.net/publication/329034040_Performance_Evaluation_of_Improved_Oat_VarietiesAccessions_at_the_Highland_of_Guji_Zone_Bore_Ethiopia
https://www.researchgate.net/publication/329034040_Performance_Evaluation_of_Improved_Oat_VarietiesAccessions_at_the_Highland_of_Guji_Zone_Bore_Ethiopia
https://www.field-crops.org/assets/pdf/product538c2e9d63bf7.pdf
https://www.field-crops.org/assets/pdf/product538c2e9d63bf7.pdf
https://www.field-crops.org/assets/pdf/product538c2e9d63bf7.pdf
https://www.researchgate.net/publication/288789039_Predicting_the_%27best%27_genotype_from_analysis_of_genotype_by_environment_interaction
https://www.researchgate.net/publication/288789039_Predicting_the_%27best%27_genotype_from_analysis_of_genotype_by_environment_interaction
https://www.researchgate.net/publication/288789039_Predicting_the_%27best%27_genotype_from_analysis_of_genotype_by_environment_interaction
https://www.e3journals.org/cms/articles/1389614949_Geleti%20et%20al.pdf
https://www.e3journals.org/cms/articles/1389614949_Geleti%20et%20al.pdf
https://www.e3journals.org/cms/articles/1389614949_Geleti%20et%20al.pdf
https://www.e3journals.org/cms/articles/1389614949_Geleti%20et%20al.pdf
https://jlsb.science-line.com/attachments/article/48/J.%20Life%20Sci.%20Biomed.%206(3)%2060-65,%202016.pdf
https://jlsb.science-line.com/attachments/article/48/J.%20Life%20Sci.%20Biomed.%206(3)%2060-65,%202016.pdf
https://jlsb.science-line.com/attachments/article/48/J.%20Life%20Sci.%20Biomed.%206(3)%2060-65,%202016.pdf
https://jlsb.science-line.com/attachments/article/48/J.%20Life%20Sci.%20Biomed.%206(3)%2060-65,%202016.pdf
https://www.researchgate.net/publication/237676102_The_effect_of_development_stage_on_chemical_composition_of_alfalfa_leaf_and_stem
https://www.researchgate.net/publication/237676102_The_effect_of_development_stage_on_chemical_composition_of_alfalfa_leaf_and_stem
https://www.researchgate.net/publication/237676102_The_effect_of_development_stage_on_chemical_composition_of_alfalfa_leaf_and_stem
https://www.researchgate.net/publication/46030284_Yield_Components_Morphology_and_Forage_Quality_of_Native_Alfalfa_Ecotypes
https://www.researchgate.net/publication/46030284_Yield_Components_Morphology_and_Forage_Quality_of_Native_Alfalfa_Ecotypes
https://www.researchgate.net/publication/46030284_Yield_Components_Morphology_and_Forage_Quality_of_Native_Alfalfa_Ecotypes
https://www.researchgate.net/publication/282251970_Effects_of_Different_Soil_Textures_on_The_Yield_and_Chemical_Composition_of_Alfalfa_Medicago_sativa_L_Cultivars_Under_Mediterranean_Climate_Conditions
https://www.researchgate.net/publication/282251970_Effects_of_Different_Soil_Textures_on_The_Yield_and_Chemical_Composition_of_Alfalfa_Medicago_sativa_L_Cultivars_Under_Mediterranean_Climate_Conditions

Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the South Omo Zone of South-western

Ethiopia

48.

vars under Mediterranean climate conditions”. Asian Journal of
Chemistry 21.7 (2009): 5517-5522.

Avci MA,, et al. “Determination of yield and quality character-
istics of alfalfa (Medicago sativa) varieties grown in different
locations”. Journal of Animal and Veterinary Advances 12.4
(2013): 487-490.

Assets from publication with us

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review

Rapid Publication

Issue of Publication Certificate

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

32

Citation: Denbela Hidosa and Sintayehu Kibret. “Dry Matter Yield and Chemical Composition of Alfalfa (Medicago sativa) Varieties as Animal Feed in the

South Omo Zone of South-western Ethiopia". Acta Scientific Veterinary Sciences 3.4 (2021): 24-32.


https://www.researchgate.net/publication/282251970_Effects_of_Different_Soil_Textures_on_The_Yield_and_Chemical_Composition_of_Alfalfa_Medicago_sativa_L_Cultivars_Under_Mediterranean_Climate_Conditions
https://www.researchgate.net/publication/282251970_Effects_of_Different_Soil_Textures_on_The_Yield_and_Chemical_Composition_of_Alfalfa_Medicago_sativa_L_Cultivars_Under_Mediterranean_Climate_Conditions
https://www.researchgate.net/publication/280563171_Determination_of_Yield_and_Quality_Characteristics_of_Alfalfa_Medicago_sativa_L_Varieties_Grown_in_Different_Locations
https://www.researchgate.net/publication/280563171_Determination_of_Yield_and_Quality_Characteristics_of_Alfalfa_Medicago_sativa_L_Varieties_Grown_in_Different_Locations
https://www.researchgate.net/publication/280563171_Determination_of_Yield_and_Quality_Characteristics_of_Alfalfa_Medicago_sativa_L_Varieties_Grown_in_Different_Locations
https://www.researchgate.net/publication/280563171_Determination_of_Yield_and_Quality_Characteristics_of_Alfalfa_Medicago_sativa_L_Varieties_Grown_in_Different_Locations

	_GoBack

