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ABSTRACT - The objective of this study was to evaluate productive traits in sheep fed roughage-free diets by multivariate
analysis. Forty lambs were used in this study: 20 Santa Inés animals, consisting of 10 uncastrated males and 10 females; and 20
crossbreds (2 Santa Inés x Dorper), consisting of 10 uncastrated males and 10 females, at an average age of five months. Lambs
were randomly allocated into the following treatments: Santa Inés males fed once daily (SM1); Santa Inés males fed twice daily
(SM2); Santa Inés females fed once daily (SF1); Santa Inés females fed twice daily (SF2); crossbred males fed once daily (CM1);
crossbred males fed twice daily (CM2); crossbred females fed once daily (CF1); and crossbred females fed twice daily (CF2).
In the multivariate analysis, a difference was detected between the mean values for production classes and feeding-behavior
variables (Wilks, Pillai, Hotelling-Lawley, and Roy tests). Tocher’s optimization method had two groups formed: Group I,
comprising treatments SM1, SM2, SF1, SF2, CF1, and CF2; and Group II, containing treatments CM1 and CM2 (crossbred
males). When production and cud chews per day were evaluated, neutral detergent fiber digestibility and final weight were
the performance-digestibility variables that most contributed to explaining the variation between treatments. When the feeding
behavior was assessed, the time spent on other activities was the variable that most contributed. The crossbred genotype (}2 Santa
Inés x Dorper) and the male sex have superior performance for weight-related traits. However, when these animals are confined

with females, it is recommended to supply the feed only once daily, irrespective of the genetic group.
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Introduction

The feeding of ruminants in Brazil is based mainly
on forages, which makes these animals vulnerable at
certain times of the year due to the low quality and/or
availability of pastures, leading to low productivity rates.
In the Northeast region, these low yields are even more
evident due to the poor distribution of rainfall. This fact
has been crucial to the development of meat sheep farming
in northeastern Brazil, where it is undertaken as an activity
secondary to beef cattle farming. However, new prospects
have drawn the attention to the profitability of this activity
by virtue of its shorter production cycle, which allows the
return of invested capital in less time.
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To meet the nutritional and market demands, alternatives
have been created to ensure the reduction of seasonal effects
of forage production and the generation of products at more
affordable prices for the population. The use of the so-called
high-grain diets has often been mentioned as a solution
to the productivity problem in sheep rearing, providing a
number of benefits. According to Ribeiro et al. (2011), these
benefits are the lower animal mortality brought about by the
greater control of health and the better control of the diets.

In ruminants, the effective fiber is an element of
paramount importance to the ruminal health. The use of
diets without a roughage component during the finishing
stage of ruminants has been an important object of
research, mainly regarding the impact of this type of
system on production variables. Some important aspects
in the use of a roughage-free diet for sheep should be
elucidated, such as its effects on intake, digestibility, and
performance. However, restricting the use of fiber may
lead to metabolic disorders in sheep, which can have a

lower impact when animals are well adapted to the diet.
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The evaluation of production, intake, digestibility, and
weight generates a large number of variables that can
compromise understanding; furthermore, many of these
variables are highly correlated.

A set of data with a restricted number of replicates,
without comparisons in terms of number of variables, using
univariate analysis, may compromise data interpretation.
Multivariate statistics is defined as a set of statistical
methods used in situations in which several variables are
measured simultaneously in each experimental unit. The
use of multivariate techniques allows for the combination
of multiple pieces of information contained in the
experimental unit (Cruz and Regazzi, 1994).

Principal component analysis is a multivariate
technique for modeling the covariance structure. The
technique was initially described by Pearson (1901),
and practical computational methods were much later
mentioned by Hotelling (1933, 1936), who employed
them with the specific purpose of analyzing correlation
structures. Principal component analysis is a multivariate
statistical technique that linearly transforms an original
set of variables initially correlated with each other into
a substantially smaller set of uncorrelated variables that
contains the largest part of the information from the
original set. The objective of this study was to evaluate
productive and nutritional traits of sheep fed roughage-free
diets using multivariate analysis.

Material and Methods

This study was carried out in strict accordance with the
recommendations in the Guide for the National Council for
Animal Experiments Control (CONCEA). Experimental
procedures were approved by the local Committee of Ethics
on Animal Experimentation (approval no. 10921/15). The
experiment was carried out in the municipalities of Jequié
(13°51'27" S latitude and 40°05'01" W longitude) and
Itapetinga (15°14'56" S latitude longitude 40°14'52" W) in
Bahia, Brazil.

Forty animals were used in the experiment: 20 Santa
Inés, consisting of 10 males with an initial body weight
0f 30.65+0.85 kg and 10 females weighing 32.75+1.45 kg;
and 20 crossbreds (2 Santa Inés x Dorper), consisting of
10 males with an average weight of 45.20+0.75 kg and
10 females with an initial weight of 31.35+£1.45 kg, at an
average age of five months. Before the adaptation period,
animals were dewormed and had their health assessed to
be included in the study.

Animals were housed in collective 30-m? stalls in an
open place with natural shading, equipped with a linear

feeder at 0.25 m animal’' and a bucket drinker. The
experimental period was 56 days, the first 21 of which
were used as a period of acclimation to the handling
procedures and the diet, and the other 35 for data
collection, between February and March 2013. Adaptation
to the diet was a gradual process achieved by substituting
10% of roughage for the concentrate diet every two days,
until it was completely replaced.

Animals were weighed and randomly allocated into
the following treatments (groups): Santa Inés males
fed once daily (SM1), Santa Inés males fed twice daily
(SM2), Santa Inés females fed once daily (SF1), Santa
Inés females fed twice daily (SF2), crossbred males fed
once daily (CM1), crossbred males fed twice daily (CM2),
crossbred females fed once daily (CF1), and crossbred
females fed twice daily (CF2).

The diet was formulated to provide a weight gain of
350 g day!' (NRC, 2007), composed of coarsely ground
com, cottonseed cake, and a buffered mineral-vitamin
premix (Table 1).

Feed was supplied ad libitum, adjusted for 5% to be
left as orts to ensure the maximum voluntary intake. The
feed was supplied at 08:00 h for the animals that would
be fed once, and also at 15:30 h for those in the treatments
that would be fed twice.

For the chemical analysis, samples of feed and feces
were dried in an oven at 55 °C for 72 h, ground through a
knife mill (Tecnal, Piracicaba city, Sdo Paulo State, Brazil)
to 1-mm particles, and stored in plastic containers that
were then sealed. In the laboratory, samples were analyzed
for the levels of dry matter (DM; method 967.03; AOAC,
1990), ash (method 942.05; AOAC, 1990), ether extract
(EE; method 920.29; AOAC, 1990), and crude protein
(CP; method 981.10; AOAC, 1990).

The fiber content was analyzed by the sequential
method described by Van Soest et al. (1991), using
the Ankom 200 fiber analyzer (Ankon Technology

Table 1 - Proportion of ingredients and composition of the diet
without roughage offered to the sheep

Proportion of ingredients (g kg™')

Coarsely ground corn 557.62
Cottonseed cake 371.75
Buffered mineral-vitamin premix 70.63
Diet composition (g kg™)

Dry matter 914.04
Crude protein' 152.53
Ether extract! 129.06
Non-fiber carbohydrates' 414.81
Neutral detergent fiber corrected for ash and protein' 211.87
Total digestible nutrients' 794.18

!'g of dry matter.
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Corporation, Macedon, New York, US), and corrected for
ash and protein (NDFap) according to Hall (2003).

Non-fiber carbohydrates (NFC) were obtained by the
following equation described by Sniffen et al. (1992):

NFC = 100 — (%CP + %EE + %Ash + %NDFap)

Total digestible nutrients (TDN) were calculated as the
sum of the digestible fractions of CP, NDFap, NFC, and
EE, with EE multiplied by 2.25.

Dry matter intake was obtained by the following
equation:

DMI = {(FP*CMF) — MD},

in which DMI is the dry matter intake (kg day'); FP is the
fecal production (kg day!), using the LIPE® (isolated and
purified lignin from eucalyptus) external marker; CMF is
the concentration of the marker in the feces (kg kg™); and
MD is the marker present in the diet (kg day!), using the
indigestible neutral detergent fiber (iNDF) internal marker,
according to Casali et al. (2008).

The apparent digestibility coefficient of the nutrients
(N,) was calculated according to Silva and Ledo (1979),
as follows:

N, = (nutrient consumed — nutrient excreted/nutrient consumed) x 100.

Animals were weighed at the beginning and end of the
experimental period to determine their final weight (FW),
average daily gain in the period (ADG), weight gain (WG),
and feed conversion (FC). Feed conversion was calculated
as the ratio between intake and weight gain in the period.

Variables showing effects of interaction and/or sex,
genotype, and frequency of feed supply and the correlation
between the variables were used as a selection criterion in
the preliminary multivariate analyses.

The variables related to intake were total DMI, DMI
per weight, DMI per metabolic weight, organic matter
(OM) intake, CP intake, EE intake, NDF intake, total
carbohydrate intake, and NFC intake. Variables related
to digestibility were digestibility coefficients of DM,
OM, CP, EE, and NDF and TDN. Performance variables
were total weight gain, final weight, total weight gain in
the period, ADG, FC, and feed efficiency. The analysis
of relative contribution to the total variation, by Singh's
method (Singh, 1981), resulted in the discard of the
variables whose contribution was lower than 1%. Lastly,
the remaining evaluated variables were DMI in kg day,
DMI kg BW®7 day!, neutral detergent fiber digestibility
(NDF ), and weight gain (WG).

After the dissimilarity matrices were obtained by the
mean Euclidean distance, the association of matrices was
analyzed using the Mantel test with 100 permutations and
a significance level of 5%.

The new dataset was then subjected to a multivariate
analysis (MANOVA), according to the matrix model below:
y=Xp te,
in which y = vector of observations for each variable;
B = vector of fixed effects for treatment; X = matrix of
incidence of fixed effects; and € = vector of random errors

associated with each observation.

Principal component analysis was performed, and
biplot graphs were generated, and thus the treatment-
variable relationship was interpreted based on the
dispersion of the points that represent the treatments over
the vectors that represent the variables.

The cluster analyses employed in the study were
Tocher’s optimization method, adopting the criterion that
the average intra-group distance should be smaller than the
average inter-group distance, i.e., more similar treatments
are allocated in the same group (Cruz et al. 2008); and the
UPGMA (unweighted pair group method with arithmetic
mean) hierarchical method, to generate the dendrogram
with the groups of greater similarity.

Principal component and MANOVA analyses were
undertaken using SAS statistical software (Statistical
Analysis System, version 9.0). Cluster analyses were
performed using Genes software (Cruz, 2009), and graphs
were generated using the Past 2.03 computer program
(Hammer et al., 2001).

Results

In the multivariate analysis, a difference was detected
(P<0.001) between the vectors of means for the production
variables (DMI in kg day !, DMI in kg BW®” day!,
NDF ., FW, WG, and FC), by the adopted tests (Wilks
Pillai, Hotelling-Lawley, and Roy).

The choice of the number of components was made
based on the percentage of response of accumulated
variation being greater than 80%. Thus, two principal
components were considered. Among the variables
considered variable (DMI in kg day!, DMI in kg
BW®7 day'!, NDF_ ., FW, WG, and FC), the first
component explained 55.62% and the second, 30.61%
of the total variation, with an accumulated variation of
86.23%.

The two principal components were given by:

PC1  :(0.393630*DMI in kg day ') + (0.256278*NDF )
+(0.509696*FW) + (0.401127*WG) — (0.471585*FC) —
(0.369178*DMI in kg BW7 day™)

PC2  ;:(0.420983*DMI in kg day ') + (0.621407*NDF
+(0.005203*FW) — (0.404508*WG in kg) —
(0.056011*FC) + (0.519456*DMI in kg BW®7 day ')
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In PClpm » variables FW, WG, and FC stood out. This
set showed higher eigenvectors, corresponding to the
variables with the greatest variability and, thus, greatest
dissimilarities across the treatments, herein termed
“weight”. Weight variables (final weight, weight gain, and
feed conversion) accounted for 55.62%. The treatments
that showed the highest vectors referring to the weight
variables in PClpro . were Santa In€s males fed twice daily
and crossbred males fed twice daily, which suggests that
the animals of the Santa Inés had lower final weight and
weight gain throughout the experiment. In the analysis
of PClpro » the most efficient treatments are indicated as
those which led to the highest final weight and lowest feed
conversion, herein represented by crossbred males fed
once daily and crossbred males fed twice daily. This result
expresses sexual dimorphism, representing heavier males,
which was potentiated by heterosis when the animals
were crossed with the Dorper, a breed that provides better
weight results than the Santa Inés.

In principal component 2 (PC2 ), herein termed

rod
“intake” component, the variables witrlll the highest scores
were NDF ., DMI (kg BW®” day), and DMI (kg day ™)
with 0.621407, 0.519456, and 0.420983, respectively,
In this

component, the diet-fractionation effect is evident, with

corresponding to a variability of 30.61%.

all sexes and genetic groups (except Santa Inés males
fed once daily) without diet fractionation having the
highest means for DMI and NDF .. Despite this result,
no great effects were observed on the weight-related
variables, which may simply be a form of adaptation to
the management provided. This principal component
evidenced the combination between the factors sex and
frequency of supply. This effect is possibly due to the size
of the animals, as males are naturally bigger than females
and so is their digestive tract. Animals selectively retain
larger feed particles and, in this regard, the mash diet
combined with a larger reticulorumen increased the rate of
passage, reducing NDF_ .. This finding was more visible

in the Santa In€s animals, which had a greater impact
on their weight gain (Table 2). This effect was not noted
in the other treatments due to the lower expression on
digestibility, which was offset by the interaction of other
nutrients present in the diet.

The biplot analysis (Figure 1) gathers, in a single
graph, pieces of information about the difference between
the treatments and among the variables. The dissimilarity
between treatments is given by the graphic distance
between them; the variance is interpreted by the length
of the vectors, which represent the variables; and their
correlations are represented by the angles formed between
two vectors (Franco et al., 2012).

The principal component PCp corresponded to the

rodl
variables directly linked to intake: DMI (in kg day' and
kg BW®” day') and NDF .. The treatments that most
related to these vectors were crossbred females fed once
daily, Santa Inés females fed once daily, and crossbred
males fed once daily, of the animals that received the diet
in a single portion daily (Figure 1).

Variables FW, WG, and FC are related to the PCprD o
axis on the biplot graph (Figure 1). Greater angularity
was observed between the vectors, demonstrating a lower
correlation. The lower correlation between these variables
can be explained by the difference in expression of the
units of absolute weight or in weight gain in a given period
and conversion of feed into weight.

Studies of dissimilarity meet certain goals in which
they provide information about the degree of similarity
or difference between two or more groups of individuals.
However, the number of dissimilarity estimates obtained
is relatively high when there is a large number of
groups, which often makes it impossible to recognize
homogeneous groups by a simple visual assessment.
This created scattered points in the biplot graph, making
it impossible to establish groups with similar averages.
Tocher’s method was performed to observe the behavior
of groups among the tested treatments. The results of

Table 2 - Mean values for nutritional, productive, and feed-behavior traits in sheep fed diets without roughage

Treatment

Item

SM1 SM2 CMI1 CM2 SF1 SF2 CFl1 CF2
DMI (kg day™) 1.00 1.02 1.38 1.16 1.18 1.05 1.16 1.02
DMI (kg BW®7 day™) 8.30 8.22 8.01 7.03 9.05 8.23 9.11 8.81
NDF,.(g kg ' DM) 292.3 394.7 451.0 377.2 470.0 337.6 467.1 340.3
FW (kg) 29.80 31.50 45.30 45.10 34.75 32.00 32.80 29.90
WG (kg) 9.00 10.25 9.30 12.00 10.00 8.50 6.80 7.60
FC (kg DM kg BW™) 3.60 5.76 3.41 4.25 4.48 6.15 4.81 4.03

SM1 - Santa Inés males fed once daily; SM2 - Santa Inés males fed twice daily; SF1 - Santa Inés females fed once daily; SF2 - Santa Inés females fed twice daily; CM1 - crossbred
males fed once daily; CM2 - crossbred males fed twice daily; CF1 - crossbred females fed once daily; CF2 - crossbred females fed twice daily.
DMI - dry matter intake; BW®”* - metabolic weight; NDF . - digestibility coefficient of neutral detergent fiber; DM - dry matter; FW - final weight, WG - weight gain, FC - feed

conversion; BW - body weight.
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Tocher’s optimization method led to the formation of two
groups for the production traits (Table 3). This analysis
allowed us to identify the most similar treatments by the
formation of groups, based on the dissimilarity matrix,
using all variables.

As demonstrated in the principal component analysis,
Tocher’s method also separates groups based on the
variables that present higher variability. In the present
study, weight contributed to a greater dissimilarity across
the treatments, separating the male crossbred animals
from the other treatments. This result also corroborates the
graph in Figure 1, in which treatments crossbred males fed
once daily and crossbred males fed twice daily showed a
shorter distance from the vectors of FW and WG than the
other treatments, which was a consequence of the common
difference in weight in male animals that was potentiated
by the heterosis effect, in the crossbreds.
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DMI (kg/day)= «+ = et =+ FW e FC —r—rmr—m—
NDFDC = ======== WG = =+ = = DMI (kg BWO75/day eerseen
SM1- Santa Inés males fed once daily; SM2 - Santa Inés males fed twice daily;
SF1 - Santa Inés females fed once daily; SF2 - Santa Inés females fed twice daily;
CMI - crossbred males fed once daily; CM2 - crossbred males fed twice daily;
CF1 - crossbred females fed once daily; CF2 - crossbred females fed twice daily.
! DMI - dry matter intake (kg/day); NDFDC - digestibility coefficient of neutral
detergent fiber; FW - final weight; WG - weight gain; FC - feed conversion; DMI
(kg BW*75/day).

Figure 1 - Biplot graph of productive traits' of sheep fed diets
without roughage.

Table 3 - Clustering of treatments by Tocher’s optimization method,
based on the mean Euclidean distance, for production
variables of sheep fed diets without roughage

Group Treatment
1 SM1, SM2, SF1, SF2, CF1, and CF2
I CM1 and CM2

SM1 - Santa Inés males fed once daily; SM2 - Santa Inés males fed twice daily;
SF1 - Santa Inés females fed once daily; SF2 - Santa Inés females fed twice daily;
CMI - crossbred males fed once daily; CM2 - crossbred males fed twice daily; CF1 -
crossbred females fed once daily; CF2 - crossbred females fed twice daily.

Group I included treatments Santa Inés males fed
once daily, Santa Inés males fed twice daily, Santa Inés
females fed once daily, Santa Inés females fed twice daily,
crossbred females fed once daily, and crossbred females fed
twice daily. This group is composed of animals of different
genotypes (Santa Inés and crossbreds), different sexes
(males and females), and different feeding frequencies
(once and twice daily), comprising all individuals of the
Santa Inés genotype and crossbred females. This group had
the animals with the highest average DMI in kg day' and
kg BW%” day!, the lowest FW values, and consequently
the highest FC values.

Treatments with the Santa Inés breed did not express
any variable showing the potential of this group when
receiving the roughage-free diet, even considering different
sexes and frequencies of feed supply. These animals
are known for traits that are important in a production
system such as good adaptability to arid regions with
restricted food availability. However, in roughage-free
feedlot systems, animals of that genotype did not display
good performance. In this case, the maternal line can be
used for lamb production in view of its higher rusticity
and prolificacy and lack of reproduction seasonality in
comparison with meat breeds (Malhado et al., 2008). The
crossbred females were included in group I due to their
lower conformation, which led to a lower weight, besides
higher FC values.

Group II comprised treatments crossbred males fed
once daily and crossbred males fed twice daily, consisting
of crossbred and male animals. These showed the
highest FW and DMI in kg day!, the lowest DMI in kg
BW?®7 day!, and consequently the lowest FC ratios. These
results were associated with the effects of sex promoted
by steroid hormones in males, mainly testosterone, and the
genetic gain provided by the cross with the Dorper breed.

Discussion

The variables that most contributed to the formation of
the two treatment groups were weight (PClpro ») and intake
(PC2 ).

The evaluated factors enabled the combination of
parameters such as sexual dimorphism and hormonal
influence (Pacheco and Quirino, 2008) and the effect of
heterosis, ensuring a higher weight and an intermediate
feed conversion ratio across the treatments for crossbred
animals. Purchas (1991) stressed that uncastrated animals
typically have a higher growth rate, and the composition of
their gain is characterized by a greater protein content over
fat, resulting in higher feed efficiency when compared with

R. Bras. Zootec., 47:€20170262, 2018
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castrated males or females, within the same contemporary
group.

For PC2_ ., which requires another explanation for the
differentiation between the treatments, positive and high
scores were observed for variables DMI (in kg day™' and
kg BW®” day') and NDF ..

The diet with high nutritional value, which in this
study corresponds to the treatment without a roughage
source, evidenced even further the weight gain potential of
crossbred animals.

Santa Inés animals are adapted to the Brazilian semi-
arid conditions, where the basis of feeding is forage,
which has high amounts of poor-quality fiber. These
animals evolutionarily have a particularly longer digestive
system to ensure the digestion of this material so that their
nutritional requirements can be met. Dorper animals are
reared in extensive systems where they consume an array
of forage plants, although they are reared under the climatic
conditions of South Africa, which are very similar to those
of Brazil. Therefore, these animals are able to digest and
respond with improved performance when fed high-quality
diets. As small ruminants are normally fed ad libitum,
voluntary feed intake is crucial in feeding strategies aimed
at optimal animal production. Such information can be
employed to develop a keener nutritional knowledge for
improving small ruminant productivity in the region and
afar, where similar conditions prevail (Ocak et al., 2016).

Treatments without diet fractionation led to higher
fiber intakes and digestibility. The fact that the feed was
available to the animal at all times likely allowed it to
control its meals, improving the digestibility of the fiber.
Several studies have examined feeding frequency in
ruminant nutrition and its effect on DM intake, nutrient
digestibility, animal performance, ruminal parameters, and
passage rate. However, none was found evaluating the effect
of feeding frequency on the nutrition and performance
of sheep receiving a high proportion of concentrate
feed or the associative effects between the adopted
nutritional management and physical characteristics of the
dietary fiber.

In cattle, Grant and Albright (2000) reported that an
increase in feeding frequency improves the efficiency of
nutrient utilization in the rumen, stimulates feed intake,
and improves animal performance. Those authors also
found that DMI in animals housed collectively is affected
by behavioral factors modulated by the environment,
management, health, and social interactions. This effect
may not be true in sheep, because in spite of being
ruminants, this species has a different feeding habit.
According to Maggioni et al. (2009), the composition of

feed intake in adult animals and in animals of different sizes
demonstrates that intake is proportional to the metabolic
body weight (BW%”). This measurement seems to have
such universality that many researchers express feed intake
as a proportion of metabolic body weight to compare
results of animals of different sizes (Van Soest, 1994).
Regarding NDF
portion increased the time and retention of feed in the

the supply of the diet in one daily

rumen, which extended the duration of bacterial attack
on the dietary fiber, providing greater digestibility to that
fraction. The high correlation between DMI and NDF_, is
explained by Saenz (2005), who reported that the faster the
digesta flows from the rumen, the less time microorganisms
have to ferment it, which consequently reduces its
digestibility. Passage rate affects microbial degradation and,
consequently, microbial growth. The size of the microbial
population will also be reduced due to the faster passage.
Because of the shorter residence time, the energy required
for the maintenance of rumen microorganisms is decreased
and, thus, more microbial biomass can be produced per unit
of energy generated by the substrate, increasing feed intake
(Boudon and Peyraud, 2001).

For FW, WG, and FC, proximity was observed basically
among the treatments that had their diet fractionated:
crossbred females fed twice daily, Santa Inés females
fed twice daily, Santa Inés males fed twice daily, and
crossbred males fed twice daily. This result indicates that
the fractionation of the diet provided higher mean values
for the weight- and FC-related variables. The relationship
between feeding frequency and weight was reported by
Rakes et al. (1961), who observed that 2.5-year-old males
fed one or eight times a day had similar daily weight gain
and gain efficiency (weight gain/feed intake). On the other
hand, when the authors evaluated the frequency of feeding
(one or eight times per day) in young animals (six months
old), they observed that those fed eight times a day gained
65% more weight.

In group I, these results were likely due to the presence
of signs of heat in the period of evaluation. According to
Cloete et al. (2000), the Dorper breed is characterized by
sexual precocity, entering estrus from 213 days of age, with
a live weight of 39 kg. Sexual precocity in the crossbred
genotype might have contributed for the females to reach
the adult weight and promoted heat, masking the true
effects of sex and genotype factors on performance traits.

Dorper lambs gain on average 240 to 280 g per day under
vastly different environmental conditions, with a dressing
percentage of approximately 50% (Cloete et al., 2000). At
the age of 110-120 days, lambs can achieve a weight of
36 kg, with adult Dorper rams weighing 100-120 kg, and
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adult ewes weighing 60-80 kg. Dorper sheep are generally
less-selective grazers, using shrubs and bushes to a greater
extent and consuming a larger number of plant species
and less herbage per metabolic body size compared with
other breeds (Brand, 2000). In his review, the latter author
revealed a lack of information on the grazing behavior and
diet selection of Dorper sheep under more intensive grazing
conditions. There is also a complete lack of scientific
information on other behavioral aspects of this unique breed.

Additionally, crossbred females reached adult weight
early, starting the deposition of fat in the carcass and
increasing feed conversion, as the conversion to fat tissue
is less efficient. It should be noted that excess adipose
tissue deposition may cause losses to farmers, since this
tissue has a low deposition efficiency (Du and Dodson,
2012), requiring great energy expenditures.

Conclusions

The crossbred genotype (¥ Santa Inés x Dorper) and
the male sex have superior performance for weight-related
traits. However, when these animals are confined with
females, it is recommended to supply feed only once daily,
irrespective of the genetic group.
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