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Carcass traits of sheep fed banana pseudostem hay

Caracteristicas de carcaca de ovinos alimentados com feno de
pseudocaule de bananeira
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Claudio Eduardo Silva Freitas*; Alana Alves de Oliveira’; Maxwelder Santos
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Abstract

The objective of this study was to evaluate carcass yield, measurements, cuts, and fat deposition of
sheep fed banana pseudostem hay and Tifton 85 grass hay, with or without virginiamycin. Thirty-three
uncastrated male Dorper X Santa Ines crossbred lambs at five months of age, with an average body
weight of 25.00 + 1.95 kg, were used in a feedlot experiment. The following four diets were evaluated:
Tifton 85 grass hay plus concentrate with virginiamycin, banana pseudostem hay replacing 60% of
Tifton 85 grass hay plus concentrate with virginiamycin, Tifton 85 grass hay plus concentrate without
virginiamycin, and banana pseudostem hay replacing 60% of Tifton 85 grass hay plus concentrate without
virginiamycin. The experiment was set in a completely randomized design, in a factorial scheme, using
orthogonal contrasts. The diet replacing 60% Tifton 85 grass hay by banana pseudostem hay without
virginiamycin had no effect on carcass traits. The combination of virginiamycin and Tifton 85 grass
hay provided increases in warm carcass weight, warm carcass yield, spine, omental and mesenteric fat
deposition, and, regardless of roughage, increases in the thoracic perimeter.
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Resumo

O objetivo deste estudo foi avaliar o rendimento, as medidas, os cortes ¢ a deposi¢do de gordura em
ovinos alimentados com feno de pseudocaule de banancira e feno de capim-tifton 85, com ou sem
virginiamicina. Trinta e dois cordeiros mestigos Dorper X Santa Ines, ndo castrados, aos cinco meses
de idade, com peso corporal médio de 25,00 + 1,95 kg foram utilizados no experimento em regime
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de confinamento. Foram avaliadas quatro dietas: feno de capim-Tifton 85 mais concentrado com
virginiamicina; feno de pseudocaule de bananeira substituindo em 60% o feno de capim Tifton 85
mais concentrado com virginiamicina; feno de capim Tifton 85 mais concentrado sem virginiamicina;
e feno de pseudocaule de bananeira substituindo em 60% o feno de capim Tifton 85 mais concentrado
sem virginiamicina, em delineamento inteiramente casualizado, em arranjo fatorial 2x2 em contraste
ortogonal. A substituicdo de 60% do feno de capim Tifton 85 por feno de pseudocaule de bananeira sem
virginiamicina na dieta de ovinos ndo altera suas caracteristicas de carcaga. A virginiamicina associada
ao feno de capim Tifton 85 proporcionou aumento do peso de carcaca quente e do rendimento de
carcaga quente, aumento do espinhago, aumento das deposi¢des de gorduras omental e mesentérica e,
independente dos volumosos, aumento do perimetro toracico.

Palavras-chave: Confinamento. Qualidade de carcaga. Subproduto. Tecido adiposo. Virginiamicina.

Introduction

Sheep farming is an activity of considerable
importance for the Brazilian livestock sector,
given its great potential to supply meat products
to the domestic market. This activity has grown
significantly in the country the last decade, with a
flock of 18,410,000 animals recorded in 2015. The
northeast region of the country alone accounts for
60.6% of this figure (IBGE, 2015b).

Feedlotting is a rearing method that enables
animal sales for slaughter during the off-season.
In addition, it allows animal breeders to adopt
strategies
keeping the quality of carcass in good conditions and
greater weight gains (MACEDO et al., 1999, 2000).

nutritional that anticipate slaughter,

The use of crop residues can bring benefits to
ruminant feeding by increasing animal production
efficiency. Thanks to its constant and large
production, the residues of banana crops (Musa sp.),
which consist mainly of pseudostems, have become
an alternative in animal nutrition (MANICA, 1997,

MOREIRA, 1999).

Brazil has 530,300 ha planted with banana trees,
and the northeast region corresponds to 39.75% of this
area (IBGE, 2015a). According to Moreira (1999),
banana crops under conventional cultivation practices
generate approximately 180 to 200 t ha' year! of
crop residue, representing about 28 t of dry matter.

Feed additives in ruminant nutrition may improve
animal weight gain as well as feed efficiency, as a
result of changes in rumen fermentation. According

to Rogers et al. (1995), the use of virginiamycin
in feedlot cattle diets improves carcass conversion
by 7.8%, average daily gain by 11.1%, and feed
conversion by 9.4%.

Studies on sheep carcasses are important since
they allow comparisons among genetic types,
breeds, weights, and feeding systems. Carcasses can
be marketed as whole carcass or as cut-up carcass
products, which adds value to this product. By the
same token, to assess carcass overall quality, it is
important to examine the quality of each constituent
part thereof.

Given the above, the objective of this study was
to evaluate performance traits, measurements, cuts,
and fat deposition in carcasses of Dorper x Santa
Ines crossbred sheep fed banana pseudostem hay
with and without virginiamycin supplementation.

Material and Methods

The experiment was carried outin Itapetinga- BA,
Brazil (15°15°12.48” S latitude and 40°15°19.78” W
longitude), in June 2016. Research on animals was
conducted according to the institutional committee
on animal use (case no.116/2015).

Thirty-two uncastrated male Dorper x Santa
Ines crossbred (undefined genetic composition)
lambs from random crossings, at approximately
five months of age and 25.00 + 1.95 kg average
body weight, were used in the trial. The lambs were
housed in individual pens (1.2 m X 1.0 m) with
slatted floors, equipped with water and feed troughs.
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In the pre-experimental period, the animals
were respectively numbered with an ear tag and
then treated against endo- and ectoparasites with
administration of Monepantel at 0.1 mL kg
(Zolvix®, Elanco Animal Health, Division of Eli
Lilly Australia Pty Ltd) and coccidiostat at 20 mg
kg (Isocox®, Ourofino Satude Animal, SP, Brazil),
and also against clostridiosis (Exell 10%, Venco
Satde Animal, PR, Brazil).

The experiment lasted 99 days. The first 15 days
were used for animal adaptation to the facilities
and experimental diets, with a concentrated feed
introduced gradually. The remaining 84 days
were divided into four phases of 21 days for data

collection. The animals were weighed on the first
day and on the last day of each data collection phase;
both the first and last weighing events occurred after
a 16-hour solid feed deprivation period.

The four tested diets were formulated (Tables 1
and 2) as follows: total mixed ration (Tifton 85 grass
hay and concentrate - TMR) with virginiamycin,
banana pseudostem hay replacing 60% of TMR with
virginiamycin addition, TMR without virginiamycin
addition and banana pseudostem hay replacing 60%
of TMR without virginiamycin addition. Lambs
were randomly assigned to four treatments with
eight replicates of one animal each.

Table 1. Chemical composition of Tifton 85 grass hay, banana pseudostem hay, virginiamycin concentrate, and

concentrate without virginiamycin.

Forage Concentrate
Characteristic  Tifton 85 Grass Hay Banana Pseudostem Hay = With Virginiamycin =~ Without Virginiamycin
DM 83.9 80.5 89.3 88.5
MM 07.9 13.1 07.1 06.7
CP 20.1 03.8 21.1 21.0
EE 05.4 03.6 04.9 05.4
NDF 73.4 64.9 36.7 37.0
NDFap 60.3 58.2 29.6 30.2
ADF 48.5 42.1 22.7 22.8
Lig 14.5 07.5 01.6 01.8
TCH 66.4 79.5 67.0 67.9
NFCap 06.2 21.3 41.0 413
TDN 49.0 50.3 87.0 88.4
iNDF 16.8 21.4 07.7 05.3

Note: dry matter (DM), mineral matter (MM), crude protein (CP), ether extract (EE), neutral detergent fiber (NDF), neutral
detergent fiber corrected for ash and protein (NDFap), acid detergent fiber (ADF), lignin (Lig), total carbohydrates (TCH), non-
fiber carbohydrates corrected for ash and protein (NFCap), total digestible nutrients (TDN), indigestible neutral detergent fiber

(iNDF).

The product used as a source of virginiamycin
was Eskalin®, which has 98% calcium carbonate
as its excipient and 2% virginiamycin. Dietary
supply of virginiamycin was 17.4 mg kg diet DM.
The experimental diets were not isonitrogenous,
being constituted with 40% roughage and 60%

concentrate.

Before slaughter, deprived of solid feed for 16
h, the following measurements were determined:
perimeter of the rump, total leg length, thoracic
perimeter, rump width and fasting body weight
(OSORIO et al., 1998).
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The lambs were slaughtered after 84 experimental  the atlantoccipital joint, using a pneumatic pistol,
days. The slaughter procedures followed the followed by bleeding through the jugular vein and
Regulation for Industrial and Sanitary Inspection of  carotid artery, the blood was collected and weighed,
Products of Animal Origin (RIISPOA, 1997). The was followed by skinning and evisceration.
animals were stunned by severing spinal cord in

Table 2. Proportion and nutritional composition of the experimental diets based on dry matter.

Diet composition (%) TGHVM BPHVM TGH BPH

Tifton 85 grass hay 40.00 16.00 40.00 16.00
Banana pseudostem hay 00.00 24.00 00.00 24.00
Corn 30.00 30.00 30.00 30.00
Soybean meal 03.00 03.00 03.00 03.00
Soybean hulls 18.00 18.00 18.00 18.00
Wheat bran 06.00 06.00 06.00 06.00
Urea 01.20 01.20 01.20 01.20
Mineral Blend 01.80 01.80 01.80 01.80
Total 100.00 100.00 100.00 100.00
Experimental diet

Chemical composition (%) TGHVM BPHVM TGH BPH

DM 87.13 86.33 86.65 85.86
CpP 20.70 16.79 20.64 16.73

EE 05.10 04.67 05.40 04.97
MM 07.42 08.67 07.18 08.43

TCH 66.84 69.00 66.78 69.88
NFCap 27.08 30.70 27.26 30.88
NDF 51.38 49.34 51.56 49.52
ADFap 41.88 41.38 42.24 41.74
ADF 33.02 31.48 33.08 31.54
Lig 06.76 05.08 06.88 05.20
iNDF 11.34 12.44 09.90 11.00
TDN 71.80 72.11 72.64 72.95

Note: dry matter (DM), crude protein (CP), ether extract (EE), mineral matter (MM), non-fiber carbohydrates corrected for ash and
protein (NFCap), neutral detergent fiber (NDF), neutral detergent fiber corrected for ash and protein (NDFap), Acid detergent fiber
(ADF), lignin (Lig), indigestible neutral detergent fiber (iNDF), total digestible nutrients (TDN). TGHVM - Tifton 85 grass hay
highly concentrated with VM, BPHVM - banana pseudostem hay replacing 60% of the highly concentrated Tifton 85 grass hay
with VM, TGH - Tifton 85 grass hay highly concentrated without VM, BPH - banana pseudostem hay replacing 60% of the highly
concentrated Tifton 85 grass hay without VM.

Soon after slaughter, hot carcass weight was 4 °C, hung by the metatarsal joints on appropriate
determined and used to estimate hot carcass yield. hooks, spaced about 17 cm apart. At the end of the
Afterward, the carcasses were taken to a cold room  period, cold carcass weight was determined, and
and chilled for 24 h at an average temperature of cold carcass yield calculated.
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The carcass was weighed, measured internal
carcass length and divided into the following
anatomical cut-up parts: quarters, ribs, shoulder
clods, neck, spine, perirenal fat, cavitary fat,
omental fat, and mesenteric fat.

Theleft half-carcass was cross-sectioned between
the 12" and 13" thoracic vertebra to expose the
cross-section of the longissimus lumborum muscle.
Still in the same muscle, the area corresponding
to the cranial portion of loin was designed using a
clear plastic film, thus establishing maximum width
and depth for calculation of loin-eye area (LEA), as
described by Cartaxo et al. (2011). For that purpose,
the following formula was used: LEA (cm?) =
(A/2 x B/2) m; wherein: A = width, and B = depth.
Subcutaneous fat thickness was measured using
a digital caliper at 11 cm from dorsolumbar line;
this measure stands for the maximum fat thickness
covering the 13 rib surface (OSORIO et al., 1998).

The experiment was set up as completely
randomized design arranged in a 2 x 2 factorial
scheme, using orthogonal contrasts. The results
were evaluated at 5% significance level, using
the GLM procedure of SAS (Statistical Analysis

System, version 9.1.), following the statistical
model given below:

Y, =u+A +B+4B,+C+E,

Wherein: Y observed measurement, u

overall mean, 4 = fixed effect of roughage, B, =
fixed effect of virginiamycin, 4B, = effect of the
interaction of factors, C, = random effect of lamb
within treatment, and Sijk = effect of the residual

CITOT.

Results

Dietary inclusion of banana pseudostem hay,
with and without virginiamycin, had no effect on
the slaughter weight, cold carcass weight, and
cold carcass yield (P>0.05). On the other hand,
hot carcass weight and hot carcass yield changed
(P<0.05) with the inclusion of banana pseudostem
hay plus virginiamycin, but showed lower values
in comparison to the diet with Tifton 85 grass hay,
as the sole source of roughage, plus virginiamycin.
However, no change (P>0.05) was observed between
both diets when none of them were supplemented
with virginiamycin (Table 3).

Table 3. Carcass weight and yield of lambs receiving highly concentrated diets with Tifton 85 grass hay and banana

pseudostem hay, with and without virginiamycin.

Treatment CcV Contrast (P* value)
Item Average o
TGHVM BPHVM TGH BPH (%) 1 2 3 4 5
FBW (kg) 45.32 44.54 4377 42.65 44.07 8.6 0.207 0.424 0.316 0.688 0.551
HCW (kg) 23.10 20.94 22.17 20.71 21.72 84 0371 0319 0.797 0.025 0.111
CCW (kg) 21.88 20.51 21.26 19.94 20.90 8.8 0369 0.511 0.537 0.149 0.154
HCY (%) 50.97 47.04 50.80 48.63 49.36 5.0 0413 0.896 0.195 0.003 0.082
CCY (%) 48.39 46.05 48.70  46.81 47.49 59 0.590 0.827 0.584 0.110 0.180

Contrasts: 1- (TGHVM+ BPHVM) vs. (TGH + BPH), 2- TGHVM vs. TGH, 3- BPHVM vs. BPH, 4- TGHVM vs. BPHVM, 5- TGH
vs. BPH. FBW — fasting body weight, HCW - hot carcass weight, CCW - cold carcass weight, HCY - hot carcass yield, CCY - cold
carcass yield. TGHVM — Tifton 85 grass hay highly concentrated with VM, BPHVM - banana pseudostem hay replacing in 60%
the highly concentrated Tifton 85 grass hay with VM, TGH - Tifton 85 grass hay highly concentrated without VM, BPH - banana
pseudostem hay replacing 60% of the highly concentrated Tifton 85 grass hay without VM. *At a critical probability level of 0.05.
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In terms of carcass measures, perimeter of the
rump, total leg length, loin-eye area, rump width
and internal carcass length, no significant changes
(P>0.05). Thoracic perimeter measurements were
higher (P<0.05) when virginiamycin was included,
regardless of roughage type (Table 4).

The mean weights of quarters, ribs, shoulder
clods, and neck showed no alteration (P>0.05).
Conversely, spine weights were lower in animals fed
diet with banana pseudostem hay and virginiamycin

(P<0.05) than those of lambs fed a diet with Tifton
grass hay and virginiamycin (Table 5).

The mean weights of mesenteric and omental
fat depots were lower in carcasses of animals fed
banana pseudostem hay with virginiamycin (P<0.05)
if compared to those fed Tifton grass hay with
virginiamycin. However, no weight changes were
observed for the perirenal, cavity, and subcutaneous
fats thickness (P>0.05) (Table 6).

Table 4. Carcass measurements of lambs receiving highly concentrated diets with Tifton 85 grass hay and banana

pseudostem hay, with and without virginiamycin.

Treatment CcvV Contrast (*P value)
Item Average
TGHVM BPHVM TGH BPH (%) 1 2 3 4 5

PR (cm) 67.12 66.19  65.00 63.50 65.45 14.1 0461 0.649 0.554 0.841 0.741
TLL (cm) 41.38 41.13  42.63 40.11 4131 06.6 0902 0.369 0452 0.856 0.069
TP (cm) 76.81 76.58  75.12 74.06 75.64 03.7 0.042 0.243 0.078 0.868 0.444
LEA (cm?)  19.13 18.76 17.19 16.82  17.98 19.6 0.126 0.281 0.267 0.839 0.833
RW (cm) 22.94 2225 2225 21.34 2219 08.0 0.221 0445 0.327 0445 0.327
ICL (cm) 72.23 74.81 76.69 71.89 7390 083 0.722 0.156 0.335 0.406 0.118

Contrasts: 1- (TGHVM+ BPHVM) vs. (TGH + BPH), 2- TGHVM vs. TGH, 3- BPHVM vs. BPH, 4- TGHVM vs. BPHVM, 5-
TGH vs. BPH. RP - perimeter of the rump, TLL - total leg length, TP — thoracic perimeter, LEA - loin-eye area, RW — rump width,
ICL - internal carcass length, BCI. TGHVM - Tifton 85 grass hay highly concentrated with VM, BPHVM - banana pseudostem hay
replacing in 60% the highly concentrated Tifton 85 grass hay with VM, TGH - Tifton 85 grass hay highly concentrated without VM,
BPH - banana pseudostem hay replacing 60% of the highly concentrated Tifton 85 grass hay without VM. *At a critical probability

level of 0.05.

Table 5. Ovine carcass cuttings receiving diets with Tifton grass hay and banana pseudostem hay highly concentrated

with and without virginiamycin.

Treatments (Y% Contrasts (P* value)
Item Average |
TGHVM BPHVM TGH BPH (%) 1 2 3 4 5
Quarter (kg) 7.04 6.84 698 6.75 6.90 11.5 0.781 0.883 0.805 0.630 0.555
Rib (kg) 5.17 4.68 5.04 475 491 134 0.886 0.696 0.851 0.147 0.373
Shoulder clod (kg) 3.78 3.56 359 3.87 370 209 0.828 0.623 0.416 0.570 0.462
Neck (kg) 1.30 1.31 1.31  1.18 1.28 18.2 0.473 0932 0.267 0.966 0.249
Spine (kg) 3.94 3.29 3.60 3.31 3.53 11.1 0.247 0.098 0.947 0.003 0.137

Contrasts: 1 - (TGHVM+ BPHVM) vs. (TGH + BPH), 2 - TGHVM vs. TGH, 3 - BPHVM vs. BPH, 4 - TGHVM vs. BPHVM, 5 -
TGH vs. BPH. TGHVM - Tifton 85 grass hay highly concentrated with VM, BPHVM - banana pseudostem hay replacing in 60%
the highly concentrated Tifton 85 grass hay with VM, TGH - Tifton 85 grass hay highly concentrated without VM, BPH - banana
pseudostem hay replacing 60% of the highly concentrated Tifton 85 grass hay without VM. *At a critical probability level of 0.05.
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Table 6. Deposition of fat from sheep receiving diets with hay of Tifton 85 grass hay and of banana pseudostem hay

highly concentrated with and without virginiamycin.

Treatments Contrasts (P* value)
Item Average CV (%)
TGHVM BPHVM TGH BPH 2 3 4 5

OF (kg) 1.40 1.00 1.27 097 1.16 26.3 0.472 0.407 0.859 0.015 0.054
MF (kg) 0.66 0.34 0.59 045 0.51 44.2 0.746 0.582 0306 0.008 0.205
SFT (cm) 0.21 0.24 031 0.26 0.25 83.6 0.465 0375 0.893 0.749 0.651
PF (kg) 0.61 1.00 0.70  0.50 0.70 47.2 0.845 0.557 0.745 0.557 0.132
CF (kg) 0.14 0.11 0.10  0.13 0.12 43.7 0.663 0.138 0356 0.163 0.309

Contrasts: 1- (TGHVM+ BPHVM) vs. (TGH + BPH), 2- TGHVM vs. TGH, 3- BPHVM vs. BPH, 4- TGHVM vs. BPHVM, 5-
TGH vs. BPH. OF-omental fat, MF - mesenteric fat, SFT - subcutaneous fat thickness, PF - perirenal fat, CF - cavity fat. TGHVM
— Tifton 85 grass hay highly concentrated with VM, BPHVM - banana pseudostem hay replacing in 60% the highly concentrated
Tifton 85 grass hay with VM, TGH - Tifton 85 grass hay highly concentrated without VM, BPH - banana pseudostem hay replacing
60% of the highly concentrated Tifton 85 grass hay without VM. *At a critical probability level of 0.05.

Discussion

Carcass traits revealed a discrete influence of
treatments. Hot carcass weight and hot carcass
yield were higher in the group of sheep receiving
Tifton 85 grass hay with virginiamycin supply if
compared with that fed banana pseudostem hay
plus virginiamycin (23.1 kg and 50.97% vs. 20.94
kg and 47.04%, respectively).

In experiments with feedlot calves, no differences
were found for hot carcass weight or hot carcass
yield of animals supplemented with virginiamycin
(MONTANO et al., 2015; LEMOS et al., 2016;
NAVARRETE et al., 2017). In a trial with feedlot
sheep receiving 60: 40 concentrate: roughage ratio
diets, treatments using banana pseudostem hay as
roughage provided better results compared to those
with Cynodon sp. for fasting weight, hot carcass
yield, and cold carcass weight, in addition to an
equal performance for hot and cold carcass yields
(CARMO et al., 2016). Yet, other authors found no
differences for fasting weight, hot carcass weight,
cold carcass weight, and carcass yield between
sheep fed banana pseudostem and leaf hay and those
fed Dichantium sp. hay (MARIE-MAGDELEINE
et al., 2009).

Among the carcass measures (Table 4), only
thoracic perimeter showed differences in the

orthogonal contrast one, averaging 76.69 and
74.59 cm for diets with and without virginiamycin,
respectively. The results obtained in the present
study are similar to those reported for the loin-
eye area in feedlot calves supplemented with
virginiamycin  (SALINAS-CHAVIRA et al,
2009, 2016; NAVARRETE et al., 2017). Carmo
et al. (2016) observed no differences for thoracic
perimeter,
carcass length, forelimb length, hindlimb length,
subcutaneous fat thickness, or cooling loss rate in
sheep receiving diets containing banana pseudostem
hay and Cynodon sp. hay.

chest depth, rump width, internal

The results for subcutaneous fat thickness
showed no differences in any of the contrasts used
in this study. A minimum fat cover is desirable
for meat preservation, as it reduces water loss and
prevents shifts caused by cooling and freezing
(Table 6).

The lack of statistical differences for loin-eye
area reflected on carcasses showing a good degree
of carcass finishing, averaging in 17.98 cm? among
all treatments (Table 4).

Changes in carcass cuts were only detected
for spine, with means of 3,294 kg and 3,935 kg
for animals fed diet with banana pseudostem hay
and virginiamycin and, diet with Tifton grass
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hay and virginiamycin respectively (Table 5). As
opposed to that, no differences were found for
other cuts such as ribs, shoulder clods, and neck.
Likewise, in a study with Holstein calves, the
authors observed no differences among the group
receiving virginiamycin, the control group, and
the group receiving monensin for boneless cuts
as a percentage of carcass weight (SALINAS-
CHAVIRA et al., 2009, 2016). Also, in another
study with feedlot sheep receiving Cynodon sp. hay
or banana pseudostem hay as roughage sources,
no changes were seen for carcass cuts such as the
neck, shoulder clods, chest, and loin (CARMO et
al., 2016).

Conversely, omental and mesenteric fat
depositions showed differences (Table 6), with
higher means for animals fed Tifton 85 grass hay
with virginiamycin and for those receiving banana
pseudostem hay plus virginiamycin. Nufiez et
al. (2013) performed an experiment with feedlot
Nellore calves and reported lower internal fat
weights (perirenal, pericardial, and pelvic fats)
and fat thickness for animals supplemented with
virginiamycin plus salinomycin if compared to the
group receiving only salinomycin. Meanwhile, the
current study showed no significant differences in
subcutaneous, perirenal, and cavity fats. In Holstein
calves, no difference occurred for perirenal,
pericardial, and pelvic fats as a percentage of carcass
weight or subcutaneous fat thickness between the
group receiving virginiamycin, the control group,
and the group receiving monensin (SALINAS-
CHAVIRA et al., 2009, 2016).

Navarrete et al. (2017) worked with Bos taurus
taurus steers and found no difference between the
group receiving virginiamycin and control group
for subcutaneous, perirenal, pericardial, and pelvic
fats. Our results corroborate those published by
Carmo et al. (2016), who observed a similarity in
subcutaneous fat thickness between feedlot sheep
receiving Cynodon sp. hay and banana pseudostem
hay, as roughage sources.

Some carcass traits of sheep fed Tifton 85 grass
hay and virginiamycin had a better performance
if compared to those of lambs receiving banana
pseudostem hay plus virginiamycin (Tables 3, 5,
and 6). This result can be attributed to improved
use of crude protein (CP) in the rumen and small
intestine promoted by virginiamycin supply, in a
situation of greater CP uptake (20.70% and 16.79%,
respectively) (Table 2). Another contributing
factor was the amount of CP (20.1%) in Tifton 85
grass hay (Table 1). In contrast five no difference
was observed in itens evaluated (Tables 3, 4, and
5), comparing thes groups fed Tifton 85 grass hay
and that fed banana pseudostem hay, both without
virginiamycin addition, with 20.64 and 16.73% of
CP, respectively) (Table 2).

Virginiamycin improves feed -efficiency in
the rumen and small intestine. In the rumen, it
acts by reducing the population of Gram-positive
proteolytic and amylolytic bacteria. As such, in a
high-grain diet, it increases pH, reduces ammoniacal
nitrogen, and cause no changes in the population of
fibrolytic bacteria (GUO et al., 2010). In feedlot
Holstein calves, virginiamycin improved feed
conversion (SALINAS-CHAVIRA et al., 2016) and
increased the amount of dietary protein reaching the
duodenum (MONTANO et al., 2015).

Conclusions

No changes in sheep carcass traits were observed
by replacing 60% Tifton 85 grass hay in the diet
with banana pseudostem hay, without virginiamycin

supply.
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