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Abstract

Background: The experiment was conducted using twenty-five Farta sheep to investigate the response of supple-
menting dried Sesbania sesban leaves (SSL) on feed intake, digestibility, growth performance and carcass characteris-
tics of Farta sheep fed urea-treated rice straw. Twenty-five male Farta sheep with initial body weight of 1894 1.7 kg
(mean % SD) were used in randomized complete block design with five replications. The treatments were 0 g Sesbania
sesban leaves (SSL) (control T;), 100 g SSL (T5), 200 g SSL (T3), 300 g SSL (T,) and 400 g SSL (T5). The experiment lasted
90 days of growth and 7 days of digestibility period. All experimental sheep were given urea-treated rice straw ad libi-
tum as basal diet. Chemical composition of diets and refusals, feed intake, digestibility of dry matter and nutrients,
carcass yield and quality were recorded. All collected data were analyzed using general linear model (GLM) procedure
of SAS version 9.1.3. Means were separated using Duncan’'s multiple-range test. Correlations among nutrient intakes,
weight gain and digestibility of nutrients were analyzed using Pearson linear correlation test.

Results: Results showed that supplementation of SSL significantly increased (P<0.001) total dry matter, crude
protein and organic matter intakes. Supplementation of SSL improved the digestibility of dry matter, organic mat-

ter (P<0.05), crude protein (P<0.01). Final body weight (P<0.01), average daily gain and feed conversion efficiency
(P<0.001) for T5 were higher for supplement groups, while sheep fed sole UTRS (7;) lost body weight. Slaughter
weight (P<0.01), empty body weight (P<0.01) and hot carcass weight (P <0.001) increase with increase in the level of
supplementation. Dressing percentage on slaughter BW basis and EBW basis was higher (P <0.05) for Ts than control.
The partial budge analysis result indicated that sheep fed UTRS alone had the lowest net return (— 92.22 ETB), while
sheep supplemented with 400 g SSL (T5) had better net return (144.6 ETB) with marginal rate (1.7) compared to the
other supplemented treatments.

Conclusion: From the study it could be concluded that SSL could serve as alternative CP supplement in urea-
treated-based crop residues feeding of growing Farta sheep to improve the biological performance and economic
feasibility in the study area.
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Background

Livestock production is an important component of the
farming systems in all parts of Ethiopia and plays a vital
role in the livelihood of many people. Sheep and goats are
widely reared in a crop-livestock farming systems and
are distributed across different agroecological zones of
Ethiopia. They require smaller investments, have shorter
production cycles and greater environmental adapt-
ability and hence have a unique niche in smallholder
agriculture. Although diverse sheep and goat resources
are found in Ethiopia, their productivity is low mainly
because of inadequate year-round nutrition, in terms of
both quantity and quality [1]. Livestock in general and
sheep in particular are getting their feed from natural
pasture and crop residues. Among the crop residues, rice
straw has become involved as livestock feed. Rice straw
is abundantly available crop residues in most tropical
and subtropical countries and commonly used as a diet
for ruminants, although feeding only rice straw does not
provide enough nutrients to the ruminants to maintain
high production levels due to the low nutritive value of
this highly lignified material. By treating rice straw with
urea intake, degradability and growth can be enhanced,
compared to feeding untreated rice straw alone [2].

Most investigations in animal nutrition have been con-
ducted on supplementation of poor-quality roughages
with concentrates [3]; however, concentrate feeds com-
prised of especially grains and oil seeds are expensive
and highly valued as human food [4]. Moreover, agro-
industrial by-products are inaccessible and unaffordable
to smallholder farmers; hence, alternative supplementary
feedstuffs produced on-farm other than commercial con-
centrates are very essential. In this regard, strategic sup-
plementation of unexploited, cheap, less competitive and
year-round available and easily accessible protein sources
like Sesbania sesban could be a feasible alternative to
mitigate protein deficiency in poor-quality feeds dur-
ing periods of feed scarcity. Therefore, the current study
was conducted to evaluate the effects of graded levels of
Sesbania sesban leaves supplementation on feed intake,
digestibility, live weight change and carcass character-
istics of Farta sheep fed urea-treated rice straw as basal
diet.

Methods

Description of the experimental area

The sheep feeding trial was conducted at Zenzelma Cam-
pus of Bahir Dar University which is located between
latitude and longitude of 11°37N 37°27E coordinates and
an elevation of 1900 masl. The average daily minimum
and maximum temperatures were 7 °C and 29 °C, respec-
tively. The average annual rainfall was 1445 mm.
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Experimental animals, their management and treatments
Twenty-five male Farta sheep with average age of 1 year
and initial body weight of 18.9+1.7 kg (mean=£SD)
were purchased from Debre Tabor town. The age of the
sheep was determined by dentition and information from
the owners. The experimental animals were ear-tagged
for identification. The sheep quarantined for 15 days to
observe incidence of any disease. During this quarantine
period, each animal was treated against internal (alben-
dazole) and external (ivermectin) parasites. Animals were
continuously observed for incidence of any ill health and
disorders during the experimental period.

The experiment was conducted in a randomized com-
plete block design with five treatments and five replica-
tions based on their initial body weight. Treatment 1 was
the control, where animals received only urea-treated
rice straw basal diet ad libitum. The remaining treatments
involved supplementation of dried Sesbania sesban leaves
at 100 g (treatment 2), 200 g (treatment 3), 300 g (treat-
ment 4) and 400 g (treatment 5) per day on top of urea
molasses-treated rice straw basal diet.

Rice straw was chopped to about 5-10 cm size to make
it easily compacted. Four kg of urea dissolved with 80
liter water was used to treat 100 kg of rice straw. The
straw was treated with a solution prepared on a plastic
sheet on the floor, mixed thoroughly and rubbed with
hand to ensure proper penetration of the solution. The
treated straw was well trampled and compacted batch by
batch until filled to the bag capacity. After filling the bag
was tightened carefully and loaded by straw on top. The
ensiled straw was left unopened for 21 days for proper
treatment to occur. At the end of 21 days, the bag was
opened and a portion of the straw was taken daily and
ventilated overnight to remove residual ammonia before
offering to the animals.

Digestibility, feed intake and body weight change
Digestibility trial was conducted before the commence-
ment of the actual feeding trial. Sheep were fitted (har-
nessed) with fecal collection bags. Feces were collected
and recorded every morning; 20% of representative sam-
ples were taken and frozen at — 20 °C and pooled over the
collection period for each animal. At the end of the col-
lection period, each sample was mixed and dried at 60 °C
for 72 h. Apparent digestibility of nutrients was calcu-
lated as the proportion of the difference between nutrient
consumed and nutrient in feces to nutrient consumed.
The feeding trial lasted for 90 days. During feed trial,
daily feed offered and refusals were collected from each
treatment throughout the experimental period. Daily
mean feed intake was measured as differences between
offered and refused feeds. The sheep was offered
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ad libitum hay, at 20% refusal. Feed refusal samples were
taken daily per animal during the feeding and digestion
period, pooled on treatment basis, and used for chemical
analysis.

Initial body weight of animals was determined by tak-
ing the mean of two consecutive weights, and subse-
quent body weight measurements were taken at 10-day
interval. Final body weight was taken at the end of the
experiment. Average daily body weight gains (ADG) were
calculated as difference between final and initial weights
divided by the number of feeding days. According to [5,
6], feed conversion efficiency of experimental animals
was determined by dividing the average daily BW gain to
the amount of feed consumed.

Carcass parameters

Carcass parameters were analyzed at the end of the
experiment. Blood, heart, liver, kidney, tongue, reticulo-
rumen, omasum abomasums, hind gut (small and large
intestine) and internal fat (kidney, omental and mesen-
teric) were weighed and considered as edible offal com-
ponents. Head (without tongue), skin, testicle, penis, feet,
gut content, bladder, spleen and lung with trachea were
recorded and considered as non-edible offal components.
Empty body weight (EBW) was calculated as the differ-
ence between slaughter weight (SW) and gut content.
Dressing percentage (DP) was calculated as proportion
of HCW to SW and EBW. Both the right and left halves
were cut between the 12th and 13th ribs perpendicular to
the backbone to measure the cross section of the rib eye
area (REA).

Chemical composition analysis

The representative samples of daily feed offers, refusals
and feces were taken. Dry matter content was determined
by oven-drying samples at 105 °C. The crude protein (CP)
content determined as N*6.25. Ash was determined by
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igniting the samples in muffle furnaces at 550 °C over
night. Neutral detergent fiber (NDF), acid detergent fiber
(ADF) and acid detergent lignin (ADL) were analyzed fol-
lowing recommendation [7].

Statistical analysis

Data on feed intake, digestibility, weight gain and car-
cass parameter analysis were subjected to general linear
model (GLM) procedures SAS 9.3.1. Means were sepa-
rated using Duncan’s multiple-range test. Correlation
between nutrient intakes, weight gain and digestibility
of nutrients were analyzed using Pearson correlation
procedure.

Model

Yj=nu+Ti+ B+ E;

where Y, is the response variable (the observation in jy,
block and i, treatment), y# overall mean, 7; treatment
effect, B; block effect, and E;; random error.

Partial budget analysis

The difference in selling and purchasing price was con-
sidered as total return (TR). A net return (NR) was calcu-
lated by subtracting TVC from the total return (TR).

Results

Chemical composition of treatment feeds

The chemical composition of experimental feeds and
refusals is shown in Table 1. The CP content of Sesbania
sesban leaf was much higher than urea-treated rice straw.
But the fiber fraction (NDF, ADF and ADL) in Sesbania
sesban was clearly lower than the basal feed.

Table 1 Chemical composition of experimental feeds and urea-treated rice straw refusals

Parameters DM oM Ash CP NDF ADF ADL
Feed offer
UTRS 88 88.30 11.7 10.2 733 644 250
SSL 89 8445 15.55 264 275 20.2 10.0
UMTRS refusals
T 88 89.23 10.77 8.08 7511 67.22 26.66
T, 88 90.23 9.77 9.92 7533 65.44 28.88
T3 89 88.23 11.77 8.02 7644 65.44 28.88
T, 88 89.34 10.66 9.0 76.11 65.22 26.66
Ts 88 89.34 10.66 9.70 7511 66.22 27.77

ADF acid detergent fiber, ADL acid detergent lignin, CP crude protein, DM dry matter, NDF neutral detergent fiber, OM organic matter, UTRS urea-treated rice straw,

UMTRS urea molasses-treated rice straw, SSL Sesbania sesban leaves
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Feed and nutrient intake

The feed DM and nutrient intake of Farta sheep fed urea-
treated rice straw supplemented with Sesbania sesban are
presented in Table 2. The mean daily DM intake of UTRS
for the control was higher (P<0.001) than the supple-
mented treatments, but the contrary was true for TDML
There was difference (P<0.01) in TDMI among treat-
ments, and TDMI increased as the level of SSL increased.
The intake of CP and OM was increased (P <0.001) in the
order T5>T,>T,>T,>T,. Intake of the NDF (P<0.001)
and ADF (P<0.01) increased with the level of Sesbania
sesban supplementation.

Nutrient digestibility

The apparent digestibility of DM, OM, CP, NDF, ADF and
ADL in Farta sheep fed urea-treated rice straw and sup-
plemented with Sesbania sesban is presented in Table 3.
Apparent digestibility of DM, OM and CP for sheep
supplemented sheep was higher (P<0.01) than control
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group. NDF and ADF digestibility (P<0.01) increases
with increase in the level of Sesbania sesban.

Body weight change and feed conversion efficiency

Body weight change parameters of Farta sheep fed urea-
treated rice straw supplemented with Sesbania sesban
are presented in Table 4. Final body weight was signifi-
cant (P<0.01) in the supplemented groups. Average daily
gain, body weight change and feed conversion efficiency
(P<0.001) were increased with supplementation level
increased.

Carcass characteristics

Carcass characteristics of Farta sheep fed urea-treated
rice straw and supplemented with dried Sesbania ses-
ban leaves are presented in Table 5. Supplemented sheep
had higher value slaughter weight (SW), empty body
weight (EBW) (P<0.01) and hot carcass weight (HCW)
(P<0.001) than sheep fed sole urea-treated rice straw.
Dressing percentage as slaughter weight (DPSW) and

Table 2 Daily feed and nutrient intake of Farta sheep fed urea-treated rice straw supplemented with Sesbania sesban

Intake (g/day) Treatment feeds

T, T, T T, Ts SL
Basal (UTRS) DMI 696.00° 691.33° 640.56° 631.41° 615.72°
SSL DM - 100 200° 300° 400°
Total DMI 696.00° 796.00¢ 840.56° 93141° 1015.72°
DM intake (%BW) 3P 3.0% 3.2 3430 36° *
Total OMI 536.724 611.17° 620.10° 717.21P 768.4°
Total CPI 69.59¢ 98.27¢ 114.98° 148.39° 169.467 Hex
Total NDFI 508.70° 536.42% 496.16° 552847 564.37°
Total ADFI 447 24° 465.53% 462.06™ 469.5% 474,08 o
Total ADLI 201.40% 208.80° 190.48° 212497 212.87° o

T,=UMTRS, T,=UTRS+ 100 g SS DM, T; =UMTRS + 200 g SS DM, T, = UMTRS + 300 g SS DM, T =UMTRS + 400 g SS DM, UMTRS urea molasses-treated rice straw, SSL

Sesbania sesban leaves, SEM standard error of mean, SL significance level

3¢ Means with different superscripts in a row are significantly different at ***(P<0.001); **(P < 0.01); *(P<0.05)

Table 3 Dry matter and nutrient digestibility of Farta sheep fed urea-treated rice straw and supplemented with dried

Sesbania sesban leaves

Digestibility Treatment

T, T, T T, Ts sL
DM 56.5° 65.4% 65.8%° 67° 67° *
oM 59.7° 67.7% 68.3% 69.7%° 70.6% *
cp 63.8° 65° 69.02%° 7244 73.02° o
NDF 496 5450 60.3° 63.9% 7842 o
ADF 53.1° 534P° 59.7° 63.5% 81.12 o
ADL 47.9° 520 5520 61% 76.3 *

DM dry matter, CP crude protein, NDF neutral detergent fiber, ADF acid detergent fiber, ADL acid detergent lignin, OM organic matter, SL significance level, NS
nonsignificant, T, (control) =UTRS, T,=UTRS + 100 g SSL, T;=UTRS +200 g SSL, T, = UTRS + 300 SSL, T; = UTRS + 400 g SSL

3 Means in the same row with different superscript differ significantly at **P<0.01; *P<0.05
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Table 4 Body weight change of Farta sheep fed urea treatment rice straw supplemented with graded leaves of dried

Sesbania sesban leaves
Parameters Treatments

T T, Ts T, Ts SL
Initial body weight (kg) 19.18° 18.56° 18.54° 19.08° 18.16° ns
Final body weight (kg) 17.44° 19.46"¢ 19.54°¢ 21.40°° 2222° w
Body weight change (kg) — 174 0.90° 1.00P 2.32% 406
ADG (g/day) —19.33¢ 10.00° 11.11° 25.77% 45112 ok
FCE (g ADG/g TDMI) —0.028° 0.012° 0.014° 0.027° 0.044°

NS nonsignificant, ADG average daily gain, FCE feed conversion efficiency

abc Means with different superscripts in a row are significantly different at ***(P<0.001); **(P< 0.01)

Table 5 Carcass characteristics of Farta sheep fed urea-treated rice straw and supplemented with dried Sesbania sesban

leaves
Carcass characteristics Treatment
T T, T, T, Ts SL

SW (kg) 17.52° 19.5%° 19.6°° 215° 22.60° o
EBW (kg) 12.70° 1365 1430 16.2% 17.0° o
HCW (kg) 6.48° 6.73¢ 7.155¢ 84 9.0°
Dressing percentage

SW basis (%) 36.7° 37.46% 37.70%° 39.0% 40.0° *

EBW basis (%) 48.3P° 50.0°° 51.15° 51.32 51.8° *

REA (cm? 8412 8432 8.8? 9.7 10.82 NS

SW slaughter weight, EBW empty body weight, HCW hot carcass weight, REA rib eye muscle area, SL significance level, NS nonsignificant

ab.¢ Means with the same letter in the same row are not significantly different, **P<0.01, *P<0.05

dressing percentage as empty body weight (DPEBW)
bases were significant (P<0.05) and better for T%. Rib eye
muscle area (REA) was not affected by supplementation.

Edible offal components

The edible offal components of the carcass of yearling
Farta sheep fed urea-treated rice straw and supplemented
with Sesbania sesban are presented in Table 6. Liver,
kidney, reticulorumen, hind gut, (P<0.05) and testicles
(P<0.01) were higher in Ty compared to T. Lower total
edible offal (TEO) was recorded in T} and higher in Tj.
Blood, heart, tongue, omasum abomasum, omental and
mesenteric fat and kidney were not affected by sup-
plementation. Skin, lung with trachea and bladder were
higher (P<0.05) for T, compared to other treatments.
Spleen was higher (P<0.01) for T; compared to 7.

Non-edible offal components

The non-edible offal components of the carcass
obtained from the slaughter of yearling Farta sheep fed
a basal diet of UTRS and supplemented with graded

levels of dried Sesbania sesban leaf are presented in
Table 7. The non-edible offal components such as
skin, lung with trachea and bladder were significantly
higher (P<0.05) for T.. Head without tongue, feet,
esophagus, gull bladder with bile and gut content were
not significantly (P>0.05) affected by supplementa-
tion. Head without tongue, penis, feet, esophagus, gull
bladder with bile and gut content were not affected by
supplementation.

Partial budget analysis

The partial budget analysis result of Farta sheep fed
urea-treated rice straw and supplemented with dried
Sesbania sesban leaves is presented in Table 8. Sheep
fed sole urea-treated rice straw had a negative net
return (—92.22 ETB/sheep). Among all treatment
groups, sheep supplemented with the highest level
of Sesbania sesban leaves (T;) returned a higher net
return as compared to the other levels of supplementa-
tion and the control treatment. The net return from the
supplemented treatments was 21.36, 73.76, 135.16 and
144.58 ETH/head for T,, T5, T, and T5.
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Table 6 Edible offal components of Farta sheep fed urea-treated rice straw and supplemented with dried Sesbania

sesban leaves

Edible offal Treatment

T, T, s T, Ts SL
Blood 718.1° 769.3% 77112 785.83° 807.9° NS
Heart 7162 73.12 8452 95.2? 100.5° NS
Liver 213.8° 256.120 2780 291.1° 32220 *
Kidney 53.5° 55.5% 62.4% 62.6° 639° *
Tongue 804 8567 86.42° 86.47° 89.3? NS
Reticulorumen 4355 487.2° 501.2° 575.8% 660.6° *
Omasum abomasum 160.2° 161.4° 174.1° 186.0° 187.7° NS
Hind gut 4203 522.7% 509°° 59142 6104° *
Testicles 101.4° 119.1° 182.8% 21022 239.3° o
Kidney fat 11° 12.3° 12.5° 13.8° 16.9° NS
Omental and mesenteric fat 32.13° 36.78° 4343° 56.5° 62.48° NS
Total edible offal (kg) 2310 2,62 2.72% 3.01° 3.04° *
Total usable product (kg) 10.26° 10.82°¢ 11.67° 13208 14172 **
Total usable product (%SW) 59.43° 59.7¢ 61.08° 61.2° 64.48° NS

SL significance level, NS nonsignificant

25 Means with the same letter in the same row are not significantly different,*P <0.05, **P<0.01

Table 7 Non-edible offal components of Farta sheep fed urea-treated rice straw and supplemented with dried Sesbania

sesban leaves

Non-edible offal Treatment

T, T, Ts T, Ts SL
Head without tongue (kg) 1.21° 1.24° 143° 1.4° 1.58° NS
Skin (g) 168° 19320 1.94°° 2.1% 243 *
Penis (g) 4172 49,93 52.25° 55.3 56.55° NS
Feet (g) 514,13 515.107 531.03° 560.10° 553.25° NS
Lung with trachea (g) 262.15° 305.5% 305.6°° 31542 380.55° *
Spleen (g) 21.28° 24.65° 29.555¢ 35.85% 39.48° o
Esophagus (g) 332 33.39° 35.88° 39.75° 39,152 NS
Gull bladder with bile (g) 552 575 10.72 803 10.88° NS
Bladder 21.25° 2643 23.28% 386 54.48° *
Gut content (kg) 5.35° 4.68° 4852 4532 4.44° NS
Total non-edible offal (kg) 6.278° 6.279° 7.01% 8.06% 87° *

SL significance level, NS nonsignificant

b Means with the same letter in the same row are not significantly different,*P<0.05; **P<0.01

Discussion

Chemical composition of treatment feeds

The observed CP (10.17%) content of urea-treated rice
straw in the current study was higher than 7.1% and 5.5%
[8, 9]. This difference might be due to the stage of rice
harvested and the time and season differences. The CP
and ash composition of the refusal UTRS was reduced;
however, NDF, ADF and ADL were increased compared
to UTRS offer. This confirms the ability of sheep to
select better nutritive value and palatable parts. Protein

supplements are feedstuffs containing more than 20% CP
[10]. Based on this Sesbania sesban leaves were recog-
nized as protein source and it demonstrated its greatest
value when supplemented with low-quality roughage like
the rice straw used in this experiment. The value of CP
content observed in the current study was higher than
23.9% and 23.34 [11, 12], respectively, and comparable to
26.8%, 26.37%, 27.5% and 25.3% [13-16], respectively.
The NDF and ADF values of Sesbania sesban leaves in
this study comparable [15] (28.7% NDF and 23.6% ADF),
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Table 8 Partial budget analysis of Farta sheep fed natural urea-treated rice straw and supplemented with dried Sesbania

sesban
Variables Treatments

T T2 T3 T4 T5
Number of animals 5 5 5 5 5
Purchasing price of sheep (ETB/head) 650 650 650 650 650
Total basal diet consumed (Kg/head) 62.22 62.64 5424 56.84 5542
Total supplement consumed (Kg/head) - 9 18 27 36
Total feed consumed (Kg/head) 62.22 71.64 7224 83.84 91.42
Cost of basal diet (ETB/head) 62.22 62.64 5424 56.84 5542
Cost of supplement (ETB/head) - 36 72 108 144
Total feed cost (ETB/head) 62.22 98.64 126.24 164.84 199.42
Gross income (selling price of sheep) (ETB) 620 770 850 950 994
Total return (ETB) —30 120 200 300 344
Net return (ETB) —92.22 21.36 73.76 135.16 144.58
ATVC - 3642 64.02 102.62 137.2
ANI - 1136 166 2274 236.8
MRR ((A NI/ATVC)) - 3.1 2.3 22 1.7

higher than the values [13] (19.3% NDF and 15.5% ADF),
[12] (25.8% NDF and 17.5% ADF) [16] (21.23% NDF and
18.04% ADF) and lower than the values [17] (39.9% NDF
and 29.9% ADF). ADL content of Sesbania sesban (10%)
in this study was comparable to 9.8% [16] and higher than
4%, 4.1%, 7.5%, 5.5% and indicated by [12, 13, 15, 17],
respectively. Generally, all the above differences in nutri-
tional composition of Sesbania sesban may be attributed
to differences in accession, stage of plant growth, cut-
ting frequency and harvesting regimen, drying process,
season, environment, soil type and fertility status, parts
of the plant (leafs, twigs, whole forage and green pods)
included during feeding and chemical analysis and due to
the environmental conditions in which the plant grows.

Feed and nutrient intake

The UTRS DM intake decreases in supplement groups
as compared to the control. This might be due to the
substitution effect of SSL and its high nutrient content,
which might have satisfied the nutrient requirement of
the experimental sheep without additional UTRS DM
intake. The supplement DM intake of T,, T5, T, and T,
was 12.6, 23.8, 32.2 and 38.4% of total dry matter intake,
respectively. [18] indicated that if the level of supple-
mentation is <30-40% of the DM intake of the ani-
mal, there is an increase in the intake of the basal diet,
which is contrary to what has been noted in this study.
Therefore, such contradictory results reported by differ-
ent researchers might be due to the amount of supple-
ment, nutrient content and ratio given to the animals.
Total DM intakes increase with increase in the level of

supplementation. This might be due to the fact that sup-
plementation might have created a favorable rumen envi-
ronment resulting in enhanced fermentation of the basal
roughage and thus increased microbial protein synthesis,
rate and extent of digestion which resulted in better DM
and nutrient intakes. The total DM intake noted in this
study was higher than values of 711 g/head/day reported
for Kaffa sheep [15] and comparable to 856-979 g/head/
day reported for Hararghe highland sheep [19]. Values
of the CP intake in this study were higher than the val-
ues that ranged from 54.23 to 111.98 g/day reported [15]
and 53.26 to 62.97 g/day reported [12, 20, 21]. The higher
intake of NDF and ADF in the supplemented group could
mainly be a contribution attributed to the fiber content of
supplement.

Apparent digestibility of DM and nutrients

Apparent digestibility of DM and OM was better for
supplement groups. This is in agreement with report of
McDonald et al. [10] who noted that addition of dietary
protein in the supplement has increased protein avail-
ability to rumen microorganisms to speed up the diges-
tion process. However, the control was grouped under
low digestibility which could be due to lower CP and
higher fiber content of UTRS. Contrary to the present
study, [22, 23] reported nonsignificant difference in the
apparent digestibility of the same parameters among the
supplemented and control treatments, which could be an
attribute of the types of supplement used. In the current
study, DM digestibility in supplement groups comparable
to 66.6—68.6% observed by Worku et al. [15] and slightly
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lower 65—-70% reported [13] for Kaffa sheep and Arsi Bale
sheep, respectively. CP digestibility was better for higher
supplemented (300 g and 400 g SSL) groups. Higher val-
ues than the current finding, [15] reported CP digestibil-
ity of 85.8% in Kaffa sheep, and lower result (67.9%) of CP
digestibility was reported by [14] for Tigray local sheep.

Body weight change and feed conversion efficiency

In the current study, sheep in the control group lost
weight (1.74 kg). Body weight loss of sheep in T} indi-
cated that UTRS used in this study was unable to pro-
vide sufficient energy for maintenance requirement even
it had enough CP for maintenance requirement. [24]
reported that sheep fed on poor-quality roughages alone
are forced to mobilize energy and protein from body tis-
sue reserves, leading to weight loss. Similarly, [9, 25]
reported loss of body weight in sheep fed urea-treated
rice straw and natural pasture grass hay alone, respec-
tively. Average daily gain attained in this study for T was
higher than yearling Menz sheep (33.4-35.7 g/day) fed
teff straw supplemented with sole Sesbania sesban [26]
and lower than 103 g/day for sheep fed diet containing
300 g/day Sesbania sesban foliage [27] and 75.71 g/day
for Abergelle rams supplemented with 300 g/day DM
SSL [12]. Generally, differences among treatments in
ADG and FCE observed in this study are consistent with
similar differences in intake and digestibility of DM and
nutrients.

Carcass characteristics

In this study for slaughter weight, empty body weight
and hot carcass weight were better for supplemented
treatments than the control treatment, which is consist-
ent with that observed for ADG. Hot carcass weight in
this trail was comparable with 5.55-12.4, 9.23-9.8 6.97—
9.30 and 6.4-10.1 kg for Kaffa, Washera, Arsi Bale and
Farta sheep reported by different authors [9, 13, 15, 25],
respectively. However, it was heavier in other studies for
Wogera sheep and Farta sheep breeds [28, 29]. Dressing
percentage as a proportion of slaughter BW and EBW
was better for higher level (400 g SSL) of supplemented
treatments than the control treatment. As opposed to the
current findings, various studies reported dressing per-
centages calculated on empty body weight basis as having
no significant difference between supplemented and non-
supplemented animals [9]. The dressing percentage (on
EBW bases) values of the current study were comparable
with the average dressing percentages of tropical sheep
(40-50%) reported by William et al. [30].

Rib eye area (REA) was not different among treatments.
Similarly, Hailu et al. [9] reported that different levels of
concentrate in the diet had no impact on rib eye muscle
area. Contrary to this in [15, 28] report, supplementation
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had a significant effect on the rib eye muscle area. The
value obtained for rib eye area (REA) in this study was
comparable to the 8.1-11.9 cm? values noted [25] and
lower than 7.4-12.6 cm? [29] for the same breed. Gener-
ally, the variations in carcass traits in this study and pre-
vious studies may be due to variations in initial weight
and supplement feeds used for the experiment. In agree-
ment with this, [10] noted that nutrition, age, sex, genet-
ics, season and other related factors affect the growth and
carcass traits of animals.

Edible and non-edible offal components

Supplemented treatments had better edible offal com-
ponents compared to the control 7;. This might be due
to high metabolic activities of the organs and high intake
of protein from supplemented sheep. This is supported
by Kirton et al. [31] that reported dietary status has an
impact on the production efficiency of offal. The nonsig-
nificant differences in most of the organs could be linked
with organs being early maturing and consequently being
little affected by dietary treatments [31]. The increase in
liver weight with supplementation might be related to the
storage of reserve substances such as glycogen with sup-
plementation [32]. Lower total edible offal (TEOC) was
recorded in the control group than supplemented groups
of sheep. This was in agreement with various studies [9,
15, 19, 25, 33] that reported heavier TEOC in supple-
mented sheep than the non-supplemented sheep.

The difference in slaughter weight also reflected in the
weights of non-edible offal. In the current study, the non-
edible offal components such as skin, lung with trachea
and bladder show better result for T;. Significant dif-
ferences were observed in the weight of skin linked was
better growth of hair following better feeding regime as
a result of supplementation. The other non-edible offal
components such as head without tongue, feet, esopha-
gus, gull bladder with bile and gut content were not
affected by supplementation. Offal components rich in
bone and/or having low metabolic activity (head and
feet) varied slightly with diet [31]. Gall bladder with bile
also has nonsignificant difference between treatments,
which might be due to lower intake of energy to stimulate
liver for secretion of bile to emulsify fat and neutralize
nutrient coming from stomach. The decreasing trend of
gut content with increasing Sesbania sesban level might
be contributed to the expected higher rate of digestion
and faster passage rate of the diet through the digestive
tract due to consumption of more digestible feed. How-
ever, animals on UTRS are forced to fill their gut with less
digestible roughage and have proportionally bigger gut
content. This result was also in agreement with the views
[7, 34]; non-supplemented animals fill their gut with less
digestible roughage which would be retained in the gut
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for a long time to be degraded by rumen microorganisms.
In this study total non-edible offal was highest for sup-
plemented sheep than sheep fed on sole urea-treated rice
straw. The heavier TEOC and TNEOC in supplemented
sheep than the non-supplement ones suggest that most
of the edible and non-edible offal components were not
fully grown at the beginning of this study and were able
to respond to supplementation.

Partial budget analysis

The difference in net return was in a similar trend with
their weight gain, i.e., loss of 92.22 ETB per animal was
observed for the control treatment because weight loss
was recorded. The marginal rate of return in this study
was 3.1, 2.3, 2.2 and 1.7 for T,, Ty, T, and T5, respectively.
This indicates that to attain required BW by supplement
feeding, each additional unit of 1 ETB increment per
sheep to purchase supplement feed resulted in a profit
of 3.1 ETB for T, ,3 ETB for T3 ,, ETB for T, and 1.7
ETB for T, respectively. The result achieved in the pre-
sent study was higher than 1.07-1.15 [12]. This may be
the variations in purchasing and selling price of sheep,
variations in sheep breeds used and differences in basal
diet and supplements used in different experiments. Sup-
plementation of sheep (400 g/head/day on DM basis)
had more satisfactory daily BW gain (45.11 g/day), high-
est NI (144.6 ETB), highest NI (236.8 ETB) but lowest
MRR (1.7) compared to other treatments. In this study,
supplementation with T improved body weight change
of sheep and correspondingly increased the net income
from the sale of sheep at the end of the feeding trial.
Therefore, among the supplemented treatments, 75 was
found to be more profitable considering the net return
and marginal rate of return.

Conclusion

Supplementation of Farta sheep with Sesbania sesban
leaves increased the total dry matter, crude protein and
organic matter intakes. Supplementation with SSL also
significantly improved apparent digestibility of nutrients,
average daily gain, feed conversion efficiency and carcass
characteristics. Hence, in the present study, it was con-
cluded that supplementation of UTRS with 400 g/day
SSL is biologically efficient, potentially profitable and
socially acceptable level for growing Farta sheep. As SSL
was higher in CP content, high performance could be
expected from feeding high level of dried SSL. So, further
investigation is recommended by combining Sesbania
sesban leaves with another good energy source basal diet
feed.
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