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sheep fed with grass hay as a basal diet. The rationale for supplementation of alfalfa hay with urea
molasses block 1) high-producing animals protein need cannot exclusively met from rumen
microbial sources; 2) protein is the most expensive nutrient of ruminant animal feed. Twenty -four
yearling intact male local sheep with a mean initial body weight of 23.9+1.9 (Mean + SD) were
used in a completely randomized block design. Treatments were 1% of live weight alfalfa hay (1A),
1.5% of live weight alfalfa hay (1.5A), 2.0% of live weight alfalfa hay (2A), and all three treatments
offered with 100ghead/day of Urea-molasses-block (UMB). The control treatment was
supplemented with concentrate mix at 2.0% of live weight (C). In addition, all treatments were fed
grass hay ad libitum. The study period consisted of 84 days of feeding and 7 days of digestibility
tests. Total dry matter intake was 1015.65, 925.41, 956.16, and 1078.13 (SE=t 19.4) for C, 1A,
1.5A, and 2A, respectively and 1A was lower than 2A and similar with 1.5A and C. Apparent crude
protein digestibility and Crude protein intake of 2A was statistically similar to C. But, higher than
1A and 1.5A. Average daily gain was 109.33, 54.76, 55.36, and 63.1 (SE=+ 6.13) g/day for C, 1A,
1.5A, and 2A, respectively and the values were the highest for C. The study showed that concentrate
supplementation at 2% body weight resulted in greater body weight gain, crude protein intake and
apparent crude protein digestibility. Additionally, the weight gain achieved at all grade levels of
alfalfa plus in combination with the same amount of urea molasses block was commendable. But,
considering the accessibility and cost of conventional concentrate mixture, 2% of Live Weight
Alfalfa hay with 100g/head/day urea molasses block is recommended as an alternative supplement
regime for better sheep performance.
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Ethiopia is the leader in Africa for livestock resources
with anticipated domestic herd size about 70.3, 95.4, and
21.5 million cattle, small ruminants, and pack animals,
respectively. This country's economic growth depends
heavily and continues to be supported by this sector of the
livestock industry (CSA, 2021).

According to research Mlynek (2000), Ethiopia's
indigenous sheep have the second-lowest average daily
body weight gain of any country in Sub-Saharan Africa, at
roughly 62.2g. On the other hand, the current market for
Ethiopian live sheep and mutton exports (to Middle Eastern
nations) needs for animals weighing between 25 and 30 kg

at yearling stage. However, the majority of local sheep
slaughtered at this age weigh between 18 and 20 kg under
the traditional management system (Yadete, 2014).

As a result of relying solely on locally occurring
grasses, crop residues, and/or stubble grazing, which areall
fundamentally deficient in nutrients, local sheep exhibit
poor performance in terms of weight gain and carcass
output (Melaku and Betsha, 2005; Bogale et al., 2008).
These show that meat from sheep obtained from such a
production systems contributes less to the per capita meat
consumption (9.94 kg) in Ethiopia per annum (Teklebrhan
and Urge 2013).
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Supplementing with forage legumes is a sustainable
strategy to increase the nutritional value of low-quality
crop residues and pastures, particularly for smallholder
farmers (Murphy and Colucci, 1999).

Alfalfa is a forage legume with a high yield and high
nutritional value that is usually fed to ruminants as hay,
silage, or both (McMahon et al., 2000). Alfalfa hay, which
has the best nutritional content and produces excellent
results when fed to lambs, is frequently used to supplement
the crude protein of ruminants' finishing diets (Hwang et
al., 2018). Alfalfa supplementation has been suggested as
a way to improve weight growth, digestibility, and
consumption in low-quality diets (Rong et al., 2014;
Brandt and Klopfenstein, 1986).

Additionally, combining blocks and supplements will
boost each one's individual benefits (Jayasuriya and Smith,
1999). Urea Molasses Multi-Nutrient Blocks (UMMB) can
increase the animal's intake of feed by 25 to 30%, its ability
to digest fibrous material by up to 20%, and its ability to
absorb nutrients (Yami, 2007). Therefore, employing
locally accessible feedstuffsindoor for shorter time periods
is a profitable technique to increase animal body weight
and, consequently, carcass output (Alemu, 2008).

Despite the fact that sheep's productivity was improved
by high quality forage legumes supplemented with urea
molasses block, Ethiopian feeding methods using these
diets are rare. Hence, this study was designed to evaluate
the effect of supplementation of alfalfa (Medicago sativa
L.) hay and urea molasses block on feed intake,
digestibility, and body weight change of yearling local
sheep fed grass hay as basal diet.

Materials and Methods

Description of the Study Area

The study was carried out at the Sirinka Agricultural
Research Centre (SARC), in Eastern Amhara Regional
National State of Ethiopia. The site is found between the
Latitude of 11°45'0.42”N, 39°36'52.21”E longitude
approximately, and 508 kilometers northeast of Addis
Abeba. The centre is located at an elevation of 1850 meters
above sea level and experiences bi-modal rainfall with
mean annual rainfall of 950 mm. The main rainy season,
known as “Meher,” runs fromJune to September, while the
short rainy season, known as “Belg,” rains from February
to April (SARC, unpublished). The region's average high
and low temperatures are 26°C and 13°C, respectively.

Lambs in Experiment and Management

24 male intact yearling (9-12month age) local sheep
were bought with a mean initial body weight of 23.9+1.9
(Mean £ SD) from the nearby market. The sheep used in
this experiment is known locally as “Tumelie.” The locals
in the study region thought that the sheep there were a
hybrid between Wollo and Afar sheep. This sheep
population was categorized as Afar sheep breed by
Solomon (2008) and more recently, as rift valley sheep
(Yoseph et al., 2016; GebreMichael, 2008). Individual
pens with high slatted floors were employed to hold the
experimental animals. Age estimation for the animals was
based on their dentition and information from the owners.
The individual pens used to hold the experimental animals
were raised slatted floors.

Animals were isolated in the experimental area for 21
days after receiving identification ear tags. They were
injected with ivermectin solution against external and
internal parasites during the quarantine period. Besides, we
administered  pen-strep  20/20, Albendazole, and

Ophthalmic  ointment against microbial infection,
helminths, and eye infections during the adaptation period,
respectively.

They were accustomed to the pens and feed treatments
for 15 days before starting the experiment. Arule of thumb
would be to offer about 30g/head/day urea-molasses block
(UMB) for one hour/day during the first 4 days, followed
by 60g/head/day for three hours/day during the next 5 days
(Jayasuriya and Smith, 1999). Thereafter, 100g/head/day
of UMB was offered at 15:30hr for one hour after the
animals have consumed an adequate ration in the whole
experimental period. The Alfalfa hay and concentrate were
offered twice per day at 11:00hr and 13:00hr in two equal
portions. Chopped grass hay was given freely, along with
access to clean water.

Experimental Feeds and Preparation

The experiment used grass hay that was collected from
the Sirinka Agricultural Research Center's (SARC), sheep
and goat breed distribution and evaluation. A concentrate
mixture with formulation of [Nougseed cake (46%), wheat
bran (20%), maize grain (32%), limestone (1%), and salt
(1%)] were bought from Dessie Erikum, a feed mill and
formulation factory. At the SARC forage multiplication
site, alfalfa seed was sown at start of monsoon and
harvested for hay while it was just before flowering.

The required amount of UMB/day was prepared with
the proportion of molasses (40%), urea (10%), wheat Bran
(25%), cement (10%), Nougcake (10%), vitamin premix
(1%), salt (4%) and water with a proportion of one litre of
water to 2.5kg of cement. Then, mixing, casting and
molding, drying, storage, and removal of urea molasses
block is carried out according to procedure of Alemu
(2007).

Experimental Design and Treatments

The design of the experiment was randomized
complete block design (RCBD). The experimental animaks
were grouped in to six blocks with four male sheep in each
block based on the initial body weight.

The four treatment diets were randomly assigned to
sheep in each block, which resulted in six animals per
treatment, and the animals within a block had an equal
chancetoreceive one of the four diets. The treatments were
2.0% of Live Weight Concentrate mixture + grass hay ad
libitium (C), 1% of Live Weight Alfalfa hay + UMB
(100g/head) + grass hay ad libitium (1A), 1.5% of Live
Weight Alfalfa hay + UMB (100g/head) + grass hay ad
libitium (1.5A), and 2.0% of Live Weight Alfalfa hay +
UMB (100g/head) + grass hay ad libitium (2A).

Feed Intake, Body Weight Gain and Feed Conversion
Efficiency (FCE)

The daily amount of feed supplied and leftover was
weighed for each animal and recorded to calculate daily
feed intake as the difference between the feed supplied and
leftover. Animal body weights were recorded at the start of
the trial and every 14 days over the 84-day feeding period.
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After overnight fast, all animals were weighed in the
morning using a hanging scale with a 50 kg capacity and
200g precision. The average daily gain (ADG) was
determined by dividing the difference between the animals
final weight and its starting weight by the number of
feeding days. To determine feed conversion efficiency
(FCE), daily body weight increase was divided by daily
DM consumption.

Digestibility Trial

The digestibility test was carried out following the
feeding trial using the same animals. The sheep were
accustomed to carry the fecal collection sack for three days.
Apparent digestibility was calculated by total fecal
collection after the adjustment period. Fecal output was
collected and weighed daily for seven days for each animal,
and a 10% subsample was taken from each animal, deep
frozen at -20°C, and composited for the next seven days,
from which sufficient amounts of subsamples were
extracted for chemical analysis. The samples of feces were
partially dried at 60°C for 72 hours in a forced draft oven,
milled to pass a 1 mmscreen, and were stored in an airtight
polyethylene bag for analysis. Adaily grab sample of feed
offered and refusals from each feed and animal,
respectively, was sampled throughout the 7 day
digestibility testing and was composited for chemical
analysis. The following equation was used to determine the
apparent digestibility percentages of nutrients (McDonald
etal., 2002):

(Nutrient intake — Fecal nutrient)
DC (%) = — x 100
Nutrient intake

Chemical Analysis of Feed and Feces

Chemical analysis of the offered and refused feeds in
the experiment as well as feces were subjected to
laboratory determination of dry matter, organic matter, and
ash according to the procedure of (Goering and Van Soest
1970). The N content of the samples were determined
according to the micro-Kjeldahl method and the crude
protein (CP) was calculated as N+6.25. According to the
method described in Van Soest and Robertson (1985), acd
detergent fiber (ADF), Neutral detergent fiber (NDF), and
acid detergent lignin (ADL) were identified.

Analysis of Data

The General Linear Model Procedure of SAS (version
9.0) was employed to analyze feed intake, digestibility, and
body weight change. P<0.05 was used to declare
significant differences. The Tukey HSD (Tukey honestly
significant difference) test was subjected to separate
treatment means. The following model was applied to
analyze feed intake, digestibility, and weight change:

Yij=u + Ti+ Bj +ejj
Where;

Yij = Response variable

p = Overall mean

Ti = feed/treatment effect
Bj = block effect

eij= effect of random error

Results

Tablel shows the proximate composition of raw
materials used. Dry matter content of grass hay, alfalfa hay
and concentrate mixture were 94%, 91% and 94%,
respectively. Organic matter content of feed samples
ranged from 89.25% to 97.85% with concentrate mixture
having the highest value while grass hay had the lowest
value. Ash content of the feed samples ranged from 2.15%
to 10.75% with concentrate mixture having the lowest
(2.15%) while grass hay had the highest value (10.75%).
Protein content of concentrate was highest with a value of
23.4% while grass hay had the lowest value (4.60%).
Neutral detergent fiber content was highest in grass hay
with a value of 72.21% while concentrate mixture had the
lowest value (40%). Acid detergent fiber content was
highest in grass hay with a value of 61.70% while
concentrate mixture had the lowest value (27.66%). Acid
detergent lignin content of grass hay, alfalfa hay and
concentrate mixture were 12.27%, 9.67% and 5.55%,
respectively.

Daily Dry Matter and Nutrient Intake

Table 2 shows experimental animals fed 2A had the
highest total dry matter intake (1078.13g/day) than animak
fed 1A (925.41g/day). Animals supplemented with 2A
were higher in organic matter intake than 1A, while
statistically similar with C and 1.5A. Crude protein intake
of animals fed 2A was higher 1A and 1.5A, while
statistically similar with C. Neutral detergent fiber intake
ranged from 589.98g/day to 708.2g/day with animals fed
2A had the highest value.

Apparent Nutrient Digestibility

Table 3 shows dry matter digestibility of feed samples
was ranged from 41.80% to 54.05% with 2A was the
highest with a value of 54.05% while 1.5A was the lowest
value (41.8%). Organic matter digestibility of feed samples
ranged from 45.50% to 57.52% with 2A and C was higher
than 1A and 1.5A. Crude protein digestibility of feed
samples ranged from 67.26%to 78.61% with 2Aand C was
higher than 1A and 1.5A. Acid detergent fiber digestibility
of C, 1A,1.5A and 2A was 35.46%, 49.72%, 45.70% and
54.99%, respectively with 2A was higher than C, but
statistically similar with other treatments. Whereas, neutral
detergent fiber and acid detergent fiber digestibility were
statistically similar among treatments (P>0.05).

Body Weight Change and Feed Conversion Efficiency

Table 4 shows Initial and final body weights of sheepwere
statistically similar (P>0.05) among treatments. Total live
weight gain, average daily gain (ADG) (P<0.01) and feed
conversion efficiency (P<0.001) was the highest for C as
compared to the other treatments. Total live weight gain
ranged from 4.6kg to 9.18kg with C was the highest with a
value of 9.18kg. Average daily gain ranged from 54.76g/day
t0 109.33g/day C wasthe highest with a value of 109.33g/day.
Feed conversion efficiency ranged from 0.0581 to 0.1065
with C was the highest with a value of 0.1065.

According to the observation in the current study, feed
with concentrate mixture (C) showed better performance
than alfalfa hay supplemented treatments which are
comparable in body weight change (Figure 2).
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Table 1. Raw materials and chemical composition of rations

Diet offered % DM
DM (%) OM (%) Ash % CP (%) NDF (%) ADF (%) ADL (%)
Grass hay 94.00 89.25 10.75 4.60 72.21 61.70 12.17
Alfalfa hay 91.00 92.47 7.53 13.03 67.54 57.45 9.67
Concentrate mixture 90.00 97.85 2.15 23.40 40.00 27.66 5.55

Source: Debrebirhan Agricultural Research Center, Nutrition Laboratory Analysis Result

Table 2. Daily dry matter and nutrient intake of yearling lambs supplemented alfalfa hay with urea molasses block fed
grass hay as a basal diet

Treatments

C 1A 1.5A 2A SL SEM
Grass hay 467.96 562.53 506.3 492.6 Ns 12.84
Supplement 547.69% 362.88¢ 449.86° 585.53% kel 19.31
Total DM 1015.65% 925.41° 056.16%° 1078.132 * 19.40
Total nutrient intake
oM 055.39% 831.04° 860.2% 972.17% * 18.55
CP 151.3% 132.19° 133.74° 166.59? il 3.91
NDF 589.08° 609.49° 636.9° 708.22 falalad 11.21
ADF 425.84°¢ 518.59° 541.09% 603.172 fakaie 15.56
ADL 84.92° 99.57% 102.142 112.562 wx 2.62

*>¢Means with in a row not bearing similar superscript are significantly different; *=P<0.05; **=P<0.01; ***=P<0.001; GH= grass hay;
SL=significance level; SEM=standard error of mean; C=2.0% of Live Weight Concentrate mix + grass hay ad libitium; 1A=1% of Live Weight Alfalfa
hay + UMB (100g/head) + grass hay ad libitium; 1.5A=1.5% of Live Weight Alfalfa hay + UMB (100g/head) + grass hay ad libitium; 2A=2.0% of
Live Weight Alfalfahay + UMB (100g/head) + grass hay ad libitium

Table 3. Apparent dry matter and nutrient digestibility of yearling lambs supplemented alfalfa hay with urea molasses
block fed grass hay as a basal diet

Treatments

DP (%) C A 15A A SL SEM
DM 5711 7517 11.80° 52.05° = 157
oM 56.89° 48.81° 45,500 5752 sox 1.55
CP 72.02% 70.40° 67.26° 78.61° xox 1.19
NDF 46.6 49.15 4471 55.25 N 167
ADF 35,46 49.72% 45.70% 54.99° x 2.29
ADL 38.51 56.4 44.79 55.13 Ns 2.91

*>“Means with in arownot bearing similar superscript are significantly different; *=P<0.05; **=P<0.01 ***=P<0.001; DP (%)= Apparent digestibility
percentage; ADF=acid detergent fiber; ADL=acid detergent lignin; CP=crude protein; DM =dry matter NDF=neutral detergent fiber ; OM=organic
matter; SL=significance level; SEM=standard error of mean; DC=digest ibility coefficient; C=2.0% of Live Weight Concentrate mix + grass hay ad
libitium; 1A=1% of Live Weight Alfalfa hay + UMB (100g/head) + grass hay ad libitium;1.5A=1.5% of Live Weight Alfalfa hay + UMB (100g/head)
+ grass hay ad libitium; 2A=2.0% of Live Weight Alfalfa hay + UMB (100g/head) + grass hay ad libitium

Table 4. Body weight parameters and feed conversion efficiency

Variabl Treatments

ariables C A 15A 2A SL SEM

TBW (kg) 23.40 23.97 24.6 23.73 Ns 0.381
FBW (kg) 32.58 28.57 29.25 29.03 Ns 0.572
TLWG (kg) 9.18° 4.6b 4,65 5.3 o 0.515
ADG (g/day) 109.33¢ 54.76P 55.36" 63.10 o 6.126
DMI (g/day) 1015.65®  925.41 956.16% 1078.13¢ * 19.401
FCE [DG(g)/DMI(g)] 0.1065? 0.0593" 0.0581 0.0589" ok 0.005

*> Means within a rownot bearing similar superscript are significantly different; *=P<0.05; **=P <0.01 ***=P<0.001; ADG=average daily body weight
gain; TLWG=total live weight gain; IBW= initial body weight; FBW= final body weight; FCE= Feed conversion efficiency [DG(g)/DMI(Q)];
SEM=standarderror of mean; SL=significance level; UMB= urea molasses block; C= 2.0% of Live Weight Concentrate mix + grass hay ad libitium;
1A=1%of Live Weight Alfalfahay + UMB (100g/head) + grass hay ad libitium; 1.5A=1.5% of Live Weight Alfalfahay + UMB (100g/head) + grass
hay ad libitium; 2A=2.0% of Live Weight Alfalfa hay + UMB (100g/head) + grass hay ad libitium

Discussion

Chemical Composition of Feeds The crude protein content of grass hay in the present study

The crude protein (CP) level of grass hay used in this  was lower than 5.4%, 5.15%, 7.9%, 7.8%, 9.81%, 9.6% and
study was relatively low (Table 1). It revealed thatit was  11% crude protein content of grass hay reported by many
poor quality and contained less than the 7% CP needed for  other previous studies studies (Abraham et al., 2015; Assefa
microbial protein synthesis in the rumen to fulfill et al., 2008; Gebrehiwot et al., 2017; Negussie et al., 2015;
ruminants' minimum maintenance needs (Van Soestetal.  Nurfeta, 2010; Shumuye and Yayneshet, 2011; Solomon et
1991). al.,, 2017; Worknesh and Getachew, 2018), respectively.
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Moreover, it was less than the 11% CP content of high-quality
grass hay reported by (McDonald et al., 2002) and the 7.5 to
15.45% range reported for hay from natural pasture (Bogak
et al., 2008; Yihalem, 2004).

The NDF, ADF, and ADL contents of grass hay in the
current study were higher than the values of NDF, ADF,
and ADL reported in previous studies (Abraham et al.,
2015; Gebrehiwot et al., 2017). According to study, alfalfa
hay (Medicago sativa) has CP value of 13.03 % and can
satisfy the protein requirement of rapidly growing lambs as
reported by (McDonald et al., 2011). It was comparable
with the value of 12.9% reported by Darawish et al. (2010)
and below 15%, 15.5%, 18.1%, 18.5%, 18-25% and 23%
reported by (Alhidary et al., 2016; Da Silva et al., 2017;
Kaito et al., 2006; Rong et al., 2014; Sun et al., 2018;
Worknesh and Getachew, 2018), respectively. Whereas, it
was greater than the value reported by (Abate and Melaku,
2007). NDF and ADF values of alfalfa hay were higher
than the values reported by (Alhidary et al, 2016;
Darawish et al., 2010; Sun et al., 2018).

Observed differences in natural pasture and alfalfa hay
crude protein and fiber content might be due to variations
in soil fertility, clipping stage, soil water throughout
growing conditions, and general field management
practices (Fekede et al., 2014).

The CP content of the concentrate mixture was lower
than 28.8% stated by (Zeleke et al., 2017). Whereas, it was
greater than 16.3% reported by (Amare and Girmay, 2020).
This might be due to variation in the level and type of
ingredients included to prepare the concentrate mixture.

Feeds that have less than 120, between 120 and 200, and
more than 200 CP g/kg DM are categorized as minimal,
moderate, and high protein sources, respectively by
(Lonsdale, 1989). Based on this classification, grass hay and
alfalfa hay in the present study are classified under low and
medium protein source feeds, respectively. Whereas, the
concentrate mix is classified under high protein source feed.

Daily Dry Matter and Nutrient Intake

Average daily DM intake of grass hay in the present
study was lower than the 594.4g/day intake noted for grass
hay for yearling central-highland sheep reported by
(Gebrehiwot et al., 2017), but greater than 385.3 and

475.7g/day intake noted for Rhodes grass hay (Worknesh
and Getachew, 2018). This might be due to variation in
grass species, proportion of the ingredients, breed of the
sheep, environment, and other management systems.

In the present study, alfalfa supplement dry matter
intake (DMI) increase as degree of alfalfa hay
supplementation increase and in agreement with the study
on cornstalk-based diet supplemented with alfalfa hay
which also improves DM intake (Wang et al., 2008).
Similarly, Hunt et al. (1988) found that intake of DM
linearly increased with increasing proportions of alfalfa.
This might be due to variations in the level of
supplementation, which is on the live weight base.
Likewise, Rong et al. (2014) reported that intake of DM,
OM, CP, and fiber improved with increasing levels of
alfalfa in the diet.

Total crude protein intake of the experimental animals
in the present study ranged from 132.19 to 166.59g/day,
which were higher than 92 to 130g/day supplemented for
Afar*Dorper F1 sheep fed Rhodes grass hay (Worknesh
and Getachew, 2018), 81.1to 121.6 g/day supplemented
for Arsi Bale sheep breed fed with Faba bean haulms
reported by (Tesfaye, 2008) and 88.2 to 106.9g/day
supplemented for Bonga Sheep fed on Rhodes grass hay as
basal diet (Mengistu et al., 2020).

Apparent Nutrient Digestibility

The higher apparent dry matter digestibility percentage
of 2A and C might be related to the higher CP intake, which
is usually associated with better DM digestibility
(McDonald et al., 2011).

The crude protein digestibility values observed in this
study ranged from 67.26 to 78.61%, which were consistent
with the digestibility values (68.2—71.9%, 73.8%) reported by
(Mitiku, 2011) and (Tesfay et al., 2018) for substitution of
concentrate mix (noug seed cake and wheat bran) with dried
mulberry leaf meal for Tigray lambs, lower than 73.9 to
81.8% for Bonga Sheep fed with Rhodes grass hay as basal
diet (Mengistu et al., 2020) and 78.3 to 82.3% for
Afar*Dorper F1 sheep fed Rhodes grass hay basal diet and
supplemented with concentrate diet (Worknesh and
Getachew, 2018). The observed difference might be due to
variation in the breed and nutritional composition of the feed.

33.0
y =1.3746x+22.596
2 =
31.0 R2=0.9597
° y=0.774x +23.558
= R2=0.9195
I+
5 29.0 — 1A
S y =0.7883x+23.596 ] 5A
g 27.0 R?=0.9025 y=0.6771x+23.773 2A
2 R>=0.9314 —t—C
3 Dogrusal (1A)
i Dogrusal (1.5A)
25.0 Dogrusal 2A)
Dogrusal (C)
23.0
Initial 14 day 28 day 42 day 56 day 70 day 84 day

Fortinight interval

Figure 1. Trends of body weight change during experimental period of local sheep fed on grass hay and supplemented

with alfalfa hay and urea molasses block
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Body Weight Change and Feed Conversion Efficiency

Sheep fed alfalfa hay supplemented treatments in this
study were in harmony with the replacement of grass
hay/crop residue with alfalfa hay in which alfalfa hay
supplementation improved total weight gain and ADG
(Rong et al., 2014). The ADG of sheep fed alfalfa hay
supplemented treatments were comparable with that
reported for Menz and Horro lambs, but the ADG of sheep
fed C was higher than ADG of Menz and Horro lambs
(Mlynek, 2000).

The average daily gains of sheep fed alfalfa
supplemented treatment and C in this study were higher
than 44.63 and 65.1g/day for Afar x Dorper F1 sheep fed
Rhodes grass hay basal diet supplemented with 286 and
300g/head/day alfalfa hay and concentrate mix,
respectively (Worknesh and Getachew, 2018).

The average daily gains of sheep fed all treatment diets
in the present study were lower than 138-189g/day for
Small-tail Han lambs fed with different ratio of alfalfa hay
and maize stover (Sun et al., 2018). Likewise, lower than
118-179g/day fed various ratios of grass hay/crop residue
and alfalfa (Medicago sativa L.) hay in Mongolia and
small-tail cross breed lamb (Rong et al., 2014).

Feed conversion efficiencies (FCE) of sheep fed alfalfa
supplemented treatments in this study were similar with
0.06 for Dorper x Afar F1 sheep supplemented with alfalfa
hay and lower than 0.13-0.17 for sheep fed various ratios
of grass hay/crop residues and alfalfa (Medicago sativa L.)
hay in Mongolia and small-tail sheep cross breed lamb as
reported by Rong et al. (2014). But, FCE of sheep fed T4
was higher than 0.08 for Afar x Dorper F1 sheep
supplemented with concentrate mix (Worknesh and
Getachew, 2018).

Conclusion

The study showed that concentrate supplementation at
2% body weight resulted in greater body weight gain, crude
protein intake and apparent crude protein digestibility. In
addition, the growth rate of local sheep increases with add
level of alfalfa hay. This result demonstrate a basic
principle which is that alfalfa hay provides rumen escape
protein which is the limiting factor with local grass in
tropical ecosystems. Therefore, 2% of live weight alfalfa
hay with 100g/head/day urea molasses block is advised as
an alternative supplement regime for better sheep
performance in view of the availability and expense of
standard concentrate mixture. It is crucial to validate,
support, and advertise the study's recommendations to
farmers.
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