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ABSTRACT

The growth performance and carcass characteristics of
Dorper wether lambs fed Opuntia-based diets with differ-
ent nitrogen sources were evaluated in the feedlot. A total
of 45 newly weaned Dorper wether lambs, weighing on aver-
age about 22 kg, were randomly allocated to the three treat-
ment diets. Fifteen Dorper wether lambs per treatment diet
were further subdivided into three subgroups or replicates
of five lambs each. The three treatment diets consisted
of a conventional feedlot diet (treatment diet T0) and two
Opuntia-based treatment diets (T1 and T2) containing dif-
ferent additional nitrogen sources, namely a non-protein
nitrogen (NPN; feed grade urea) or natural protein (sun-
flower oilcake meal). Each Dorper wether lamb was weighed
at the beginning of the experiment and every week after
that to determine the average daily gain. All lambs were
slaughtered when they reached an average target weight
of 35 kg live body weight for determining carcass charac-
teristics. The final live body weight and total weight gain
was similar (P > 0,05) for all treatment groups. The Dor-
per wether lambs fed treatment diet TO and T2 had higher
(P <0,05) ADG and better (P < 0,05) efficiency of gain than
Dorper wether lambs fed on treatment diet T1. The carcass
weights did not differ significantly (P > 0,05) among treat-
ment diets. The dressing percentage was however slightly
(P >0,06) higher for Dorper wether lambs fed the Opuntia-
based diets (T1 and T2) than those fed the conventional
diet (T0). Except for the external carcass length, shoulder
circumference and pH24, all carcass measurements were
similar (P > 0,05) across all treatments. Dorper lambs fed
treatment diet T2 had the longest (P < 0,05) external car-
cass length and T1 recording the shortest carcass. Shoulder
circumference was higher for T0 than T1 and T2. Although
the pH24 was lower (P < 0,05) for T0 compared to T1 and
T2, all measured pH values were within the normal range
of 5,4 to 5,7. The lack of significant differences in most of
the carcass characteristics considered in this study suggest
that carcass quality is not markedly affected by inclusion of
sun-dried and coarsely ground Opuntia cladodes in feedlot
diets or by the type of nitrogen source used. The marked
difference in ADG and FCR between Opuntia-based diets
indicated the impor-tance of a high quality nitrogen source
in efficient mutton and lamb production. However the
economics of feeding such diets should be worked out to
determine which one will give the best economic return.
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INTRODUCTION

Commercial lamb and mutton production is an important
part of the livestock industry in South Africa and Namibia.
Weaned lambs as well as culled ewes and rams are sold
to feedlots where they are fattened to improve carcass
grading quality before being slaughtered. The feedlot diets
invariably include good quality roughage such as lucerne
hay. Therefore, it is common to use short intensive feeding
periods to fatten or “round off” animals before slaughtering.
This is done at feedlots both on farm or at specialised
enterprises.

Over the past decade, sun-dried and coarsely ground
Opuntia cladodes have been used experimentally as a feed
source for ruminants. Previous studies by Zeeman (2005),
Einkamerer (2008) and Menezes (2008) at the University
of the Free State, Bloemfontein clearly demonstrated that
sun-dried and coarsely ground Opuntia cladodes can replace
a substantial part of lucerne hay (up to an inclusion level of
360 g/kg) in diets for young Dorper wether lambs.

The growth performance and carcass characteristics are
important when finishing lambs in a feedlot. These aspects
have been reported for Dorper lambs under intensive
conditions by Milne (2000), Cloete et al. (2000), Staab et
al. (1999), Notter ef al. (2004), Snowder and Duckett (2003)
and Daniel and Held (2005). However, none of these studies
have used Opuntia as part of the feedlot diets. Therefore,
this study focused on evaluating two feedlot diets for
Dorper wether lambs, containing inclusion levels of about
1/, sun-dried and coarsely ground Opuntia cladodes of the
total diet and two different nitrogen sources (NPN and a
natural protein).

MATERIALS AND METHODS
Study area

The study was conducted at Bergvlug Experimental Farm,
Directorate of Veterinary Services, Ministry of Agriculture,
Water and Forestry, Khomas Region, Namibia. The field
work lasted from February to June 2009 with the approval
of the Interfaculty Animal Ethics Committee of the UFS
(Animal experiment No. 02/09; dated 27 May 2009).
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Experimental animals and management

The Dorper wether lambs used in this study were the
property of the Directorate of Agricultural Research and
Training, in the Ministry of Agriculture, Water and Forestry,
Namibia. The 45 newly weaned Dorper wether lambs with
an average live weight of 22 kg were transferred from the
Hardap Research Station, near Mariental, to Bergvlug
Experimental Farm where the trials were conducted. Upon
arrival at Bergvlug, the Dorper wether lambs were identified
with a numbered ear tag and vaccinated with Multivax P at
the beginning of the trials to protect them against botulism,
black quarter, pulpy kidney and clostridium. They were
also treated against internal parasites.

The 45 Dorper wether lambs were stratified according to
live weight into nine groups of five lambs, thus ensuring
comparable mean initial weights for groups. Three repli-
cates or subgroups of five lambs were then randomly allo-
cated to each of the three treatment diets resulting into a
complete randomized design. For the duration of the trial
the Dorper wether lambs were kept in a shaded area (open-
sided roofed shed) and received the different treatment di-
ets and fresh water daily ad libitum.

Treatment diets and feeding

The three treatment diets consisted of a conventional
feedlot diet (treatment diet T0) and two Opuntia-based
treatment diets (T1 and T2) containing different additional
nitrogen sources, namely a non-protein nitrogen (NPN; feed
grade urea) or natural protein (sunflower oilcake meal).
Treatment diet T0 was based on coarsely ground lucerne
hay, yellow maize meal, feed grade urea and molasses
meal. The Opuntia-based treatment diets (T1 and T2) were
reformulated and some of the lucerne was replaced by sun-
dried and coarsely ground Opuntia cladodes at levels of
330 g/kg or 300 g/kg. In treatment diet T1 additional
nitrogen was included as feed grade urea (non-protein
nitrogen; NPN) and for treatment diet T2 the additional
nitrogen was included as sunflower oilcake meal (a natural
protein).

The composition of the three treatment diets is presented
in Table 1.

The Dorper wether lambs were given two weeks for
adaptation to the respective diets before the beginning of
data collection.

Each Dorper wether lamb was weighed at the beginning of
the experiment and thereafter every week to determine the
average daily gain. All lambs were slaughtered when they
reached an average target weight of 35 kg live body weight
for determining carcass characteristics.
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Table 1. Composition of the three treatment diets (TO, T1
and T2) fed to Dorper wether lambs

Treatment diets™
Feed ingredient (kg air dry) TO | T1 | T2
?fl;r;(—;ggesd and coarsely ground Opuntia| _ 330 | 300
Coarsely ground lucerne hay 577 | 255 | 190
Yellow maize meal 358 | 340 | 275
Feed grade urea 10 | 20 | -
Sunflower oilcake meal - - | 180
Molasses meal (Enermol) 40 | 40 | 40
Feed lime 15 | 15 | 15

* T0: conventional feediot diet; T1: Opuntia-based diet (330 g/kg sun-dried
and coarsely ground Opuntia cladodes with NPN); T2: Opuntia-based diet
(300 g/kg sun-dried and coarsely ground Opuntia cladodes with Natural
protein).

Chemical analysis of feeds, refusals and faeces

All composite samples (faeces, feeds and refusal) were
dried in at 100 °C in an oven and prepared for analysis by
grinding it in a hammer mill to pass through a 1 mm sieve.
Concentration of dry matter (DM), crude protein (CP;
AOAC, 2000), ash, organic matter (OM), acid detergent
fibre (ADF), neutral detergent fibre (NDF; Goering and
Van Soest (1970) and Robertson and Van Soest, 1981),
lipids and gross energy in diet, feed refusal and faeces were
determined. Apparent digestibility coefficient of DM, Ash,
OM, ADF, NDF, lipids and GE were also calculated.

Data analysis

Data were subjected to analysis of variances (ANOVA) us-
ing the General Linear Model (GLM) procedures of SAS
(2006). The effects of the treatments on feed and water in-
take and digestibility were assessed.

RESULTS AND DISCUSSIONS
Growth performance of Dorper wether lambs

The live body weight changes of Dorper wether lambs fed
treatment diets T0 and T2 were slightly higher (P > 0,05)
than those fed treatment diet T1 (Figure 1), but their growth
curves were very similar until the end of the feeding trial
period.

The average initial body weight of the Dorper wether lambs
was the same for all three treatment diets (Table 2), but
the Dorper wether lambs fed treatment diets TO and T2
reached the target weight of 35 kg for slaughtering after
about 11 weeks. Two weeks later the Dorper wether lambs
fed treatment diet T1 were still weighing on average only
about 32,5 kg (Table 2) and it was decided to slaughter
them. However, in terms of live body weight changes, there
were no significant differences (P > 0,05) among treat-
ments.
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Figure 1. Average live body weight of Dorper wether lambs during the feeding period in the feedlot.

Table 2. Performance of the Dorper wether lambs during the feeding period in the feedlot and the cost of diets

. Treatment diets *
Variable F CV2(%)
TO T1 T2
Initial live body weight (kg) 21,23 +0,55* 21,13+ 0,46 21,67 £0,50° 0,730 9,13
Final live body weight (kg) 35,46 +£0,11= 32,43 +0,53° 35,60 + 0,64° 0,057 11,0
Total weight gain (kg) 13,90 £ 0.41= 11,30 £ 0,09° 13,93 £0,32¢ 0,064 25,6
Average daily weight gain (ADG) (g) 180,6 £ 3,7¢ 1254 +0,8° 181,0+2,9° < 0,001 246
Feed intake (kg DM/day/head) 1,147 + 0,050° 1,131+ 0,071= 1,209 + 0,022= 0,538 73
FCR (kg DM intake/kg gain) 6,07 £0,73° 8,25+ 0,27¢ 6,11 £ 0,16° 0,036 10,9
Cost of diet/kg (N$) 3,14 £ 0,01¢ 242 10,02 2,70 £0,01° 0,001 0.9
Cost of diet/head/day (N$) 3,71+0,18° 273+0,19° 3,26 £ 0,01° 0,007 57
Feeding period (days) 77 91 77

* T0: conventional feedlot diet; T1: Opuntia-based diet (330 g/kg sun-dried and coarsely ground Opuntia cladodes with NPN): T2: Opuntia-based diet (300 g/kg

sun-dried and coarsely ground Opuntia cladodes with Natural protein)

* Means with different superscripts within a row are significantly different (P < 0,05)

! Probability
2 Coefficient of variance

The observations in this study on the live body weight
of Dorper wether lambs fed Opuntia-based diets were in
agreement with the findings by Zeeman (2005), Einkamerer
(2008) and Menezes (2008). Their studies showed that
the inclusion of 360 g/kg sun-dried and coarsely ground
Opuntia cladodes in diets did not have a significant effect
on the live body weight of Dorper wether lambs. However,
it must be noted that the Dorper wether lambs used in the
studies by Zeeman (2005), Einkamerer (2008) and Menezes
(2008) were older and also heavier than those used in this
study. Therefore, comparisons of animal performance must
be viewed with caution.

In this study, the average daily gain (ADG) of the
young Dorper wether lambs (Table 2) was significantly
(P < 0,05) lower for Dorper wether lambs fed treatment diet
T1 compared to those fed treatment diets T2 and T0.

When comparing the two Opuntia-based diets (T1 and
T2), the ADG was significantly higher (P < 0,05) for lambs
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fed the diet containing natural protein (T2) (Table 2) than
for those fed the diet with NPN (T1). Degu ef al. (2008)
reported similar results, namely that plant oilcake meals
enhanced the growth performance of lambs on Opuntia-
based diets.

The differences in ADG observed between treatment diets
T1 and T2 could be partially attributed to the quality of N
sources, specifically the amino acid profile, used to balance
the Opuntia-based diets. Feed grade urea, an NPN source,
was included in treatment diet T1 and sunflower oilcake
meal (a source of natural plant protein) was included in
treatment diet T2. Unlike the NPN source, the natural
protein source provided amino acids and promoted better
growth in animals. Newly weaned young lambs that had
recently still been suckling, may still have been lacking in
development of the reticulo-rumen and would therefore, still
more dependent on dietary amino acids. As emphasised by
Schilling (2005), protein is an essential dietary element that
is necessary for proper soft tissue development in growing

AGRICOLA 2010



lambs and sufficient protein should therefore be provided
to promote the desired growth rates.

Ithasbeenwell documented (Sirohief al., 1997; Ben Salem et
al., 2002; 2004; Misra et al., 2006; Tegegne et al., 2005) that
Opuntia cladodes have a low protein content and therefore
additional N should be included in Opuntia-based diets to
improve its nutritive value. Mendez-Llorente et al. (2008)
observed improved growth by lambs fed an Opuntia-based
diet containing fish meal. A similar observation was made
by Misra et al. (2006) when groundnut meal was included in
an Opuntia-based diet. Therefore, the results of the current
study are in agreement regarding the positive effects of the
inclusion of a natural protein source in Opuntia-based diets
to promote growth of lambs.

Level of feed intake can have a great affect on the cost
of livestock production (Schilling, 2005). This author
stated that although a lower daily feed intake results in
corresponding decreases in the cost of feeding, it also
reduces average daily gain (ADG) and increases the
number of days required to reach the target weight. As
shown previously in Table 2, the Dorper wether lambs
fed treatment diets T0O and T2 had higher ADG’s and
thus required fewer days to reach the target slaughter
weight than Dorper wether lambs fed treatment diet T1.
Furthermore, the Dorper wether lambs fed treatment diet
T1 (containing NPN) failed to reach the target average
body weight of 35 kg. It was therefore decided to slaughter
these Dorper wether lambs after 91 days in the feedlot at an
average body weight of 32,5 kg.

Efficiency of gain or feed conversion ratio (FCR) is another
important determinant of feedlot efficiency. According
to Schilling (2005), a decrease in the quantity of feed
needed by an animal to reach a target weight may increase
profitability. The results presented in Table 2 show that the
Dorper wether lambs fed treatment diets TO and T2 had
a similar FCR, but these FCR’s were significantly better
(P < 0,05) than those fed treatment diet T1. Thus, the
Dorper wether lambs fed treatment diet T1 required more
feed than those fed treatment diets T0 and T2 to gain the
same live body weight in the feedlot.

The basic information used for estimating the cost of
the diets (Table 2) was derived mainly from the prices of
different ingredients used to formulate the treatment diets
and the quantity of feed eaten by the Dorper wether lambs
during the feeding periods in the feedlot.

The information presented in Table 2 was used to estimate
the cost of feeding one Dorper wether lamb a conventional
feedlot diet (treatment diet T0) to reach a target slaughter
weight of 35 kg after 77 days. This amounts to a total feed
cost of N$278.20 per head. However, it required N$26.96
less in feed cost for a lamb fed treatment diet T2 to reach
the target slaughter weight of 35 kg after the same feeding
period of 77 days. Although it took longer (91 days) for
Dorper wether lambs fed treatment diet T1 to approach
the target slaughter weight, the feed costs were less than
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for treatment diets T0 and T2, namely N$29.39 and N$2.43
per head respectively. This can be partly explained by the
lower unit cost of diets and cost of diet per head per day for
treatment diet T1 compared to treatment diets T0 and T2.

CARCASS EVALUATION
Carcass weight and dressing percentage

Carcass characteristics of the Dorper wether lambs in the
three treatment groups (T0, T1 and T2) are presented in
Table 3. The hot and cold carcass weights did not show
significant differences (P > 0,05) among treatment diets.
This was expected because the target live weight of 35 kg
was predetermined. The dressing percentage was, however,
slightly (P < 0,06) higher for Dorper wether lambs fed the
Opuntia-based treatment diets (T1 and T2) than those fed
the conventional feedlot diet (T0).

Results of carcass weight for Dorper wether lambs fed
Opuntia-based diets at an inclusion level of 300 g/kg to
330 g/kg were slightly lower than those (17,77 kg) reported
by Einkamerer (2008) at a similar inclusion level of sun-
dried and coarsely ground Opuntia cladodes. However, the
Dorper wether lambs in the study by Einkamerer (2008)
were older and heavier than those used in the present
study.

Carcass value characteristics (grading)

Carcass value characteristics (grading) were assessed
according to visible subcutaneous fat cover and leanness
of the meat. According to Snowder & Duckett (2003), the
fat cover over the musculus longissimus dorsi is a very
important aspect of the carcass grading and value.

In addition, Louvandini ef al. (2006) stated that a fattening
score and conformation of carcasses are criteria that
define carcass quality. Carcasses finished with good
conformation tend to fetch a better price per kilogramme
at sale, especially in countries with a tradition of lamb and
mutton production, as it is the case for Namibia and South
Africa.

In this study, fatness score and conformation did not differ
significantly (P > 0,05) among treatment diets (Table 3).
After visual evaluation of the fatness score, all carcasses
of the Dorper wether lambs in the three treatment diets
fell between the second and the third quality grades, in
the score range of 2,43 to 2,86. For conformation score, the
carcasses varied from a score of 3,86 to 4,36. Moreover,
the fatness score and the average fat thickness of Dorper
wether lambs fed treatment diet T1 tended to be numeri-
cally slightly higher than for treatment diets TO and T2
(Table 3).

The carcass quality grades and prices obtained by Dorper
wether lambs are shown in Table 4. Most of the Dorper
wether lambs fed treatment diets T2 and T0 obtained the
highest possible grade (A2), with 66,7 % of the lambs in
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Table 3. Slaughter weight and carcass characteristics of the Dorper wether lambs fed three treatment diets in a feedlot

. Treatment diets *

Variables = CV2 (%)
TO T T2

Carcass weight and dressing percentage
Slaughter weight (kg) 35,46 £ 0,06° 32,53 £ 0,55° 35,57 £ 0,61° 0,057 11,0
Hot carcass weight (kg) 16,77 £ 0,362 16,33 £0,54° 17,69 £ 0,512 0,133 10,5
Cold carcass weight (kg) 16,26 £ 0,062 15,85 £0,12¢ 17,16 £ 0,172 0,130 10,8
Hot carcass dressing (%) 47,30 +£0,17¢ 50,62 + 0,67= 49,62 £ 0,447 0,006 A
Carcass value characteristics (grading)
Fatness code (score 0 to 6) 2,57 £0,23* 2,86 £0,23° 2,43 +£0,17° 0,357 30,3
Conformation (score 1 to 5) 4,36 £ 0,20° 3,86 £ 0,27 3,86 £0,14= 0,171 19.7
Carcass measurements
Carcass external length (cm) 55,59 £ 0,75 51,65 £ 1,07° 57,13 £ 0,522 < 0,001 4
Shoulder circumference (cm) 29,16 £ 0,612 26,11 £0,39° 23,54 + 1,64° 0,002 14,7
Buttock circumference (cm) 41,71+£0,42* | 41,59 £0,60° 41,36 £0,77° 0,920 B
Musculus longissimus dorsi width (cm) 5,63 £ 0,20° 5,86 £ 0,20° 5,85+ 0,07= 0,113 57
Musculus longissimus dorsi depth (cm) 2,78 £ 0,07 296 +0,11° 2,87 £0,08° 0,354 10.9
pH12 5,84 £ 0,07* 571+0,012 5,76 £0,08° 0.425 4.8
pH24* 5,54 £ 0,05* 5,62 +0,02° 5,65 +£0,03° 0,021 2,0
Fat thickness
Fat thickness was measured at %4 position .
on the 12* rib from the chine bone end EEEE Sz el =il Sl 15 S
Fat thickness was measured at 2 position N
on the 12* rib from the chine bone end 6.32£0.9% 4.17£0,51 4.00£045° 0.041 536
Fat thickness was measured at %2 position . R
on the 12* rib from the chine bone end 6,76+0,83 8.35£0.91 7.31£0.5% 0,362 39.3
Average fat thickness 5,34 £ 0,06° 5,69 +0,07¢ 5,08 £0,13° 0.746 40,6

* T0: conventional feediot diet; T1: Opuntia-based diet (330 g/kg sun-dried and coarsely ground Opuntia cladodes with NPN): T2: Opuntia-based diet (300 g/kg
sun-dried and coarsely ground Opuntia cladodes with Natural protein)

* Means with different superscripts within a row are significantly different (P < 0,05)

' Probability

2 Coefficient of variance

# pH of the carcass taken 1 hour after slaughter

4 pH of the carcass taken 24 hours after slaughter

Table 4. Carcass grades and prices per kg obtained by

the Dorper wether lambs fed the three treatment

Table 5. Proportion of the muscle, bone and fat of the 3-rib cut

from carcasses of the Dorper wether lambs

diets
Carcass grades obtained Treatment diets™ Tissue Treatment diets * - cV2
(%) T0 (%) | TI(%) | T2(%) | |(%) TO T T2 (%)
A2 3.8 36 66.7 Muscle [54,34 + 0,35951,33 + 0,42:]49,72 + 0.77°|0,087| 10,5
A3 38.5 50 26,7 Fat  |25,00 + 0,80°{25,20 + 0,00¢[31,30 + 0.80+|0,026 | 24,6
= ] 6.7 Bone |20.,62 % 0442345 £ 0,45718.97 £ 0.019|0.146| 28.3
A5 - -
- * TO: conventional feediot diet; T1: Opuntia-based diet (330 g/kg sun-dried and

Carcass price (N$/kg) 23,80 | 23,67 | 24,35 coarsely ground Opuntia cladodes with NPN); T2: Opuntia-based diet (300 g/kg

* TO: conventional feedlot diet; T1: Opuntia-based diet (330 g/kg sun-dried
and coarsely ground Opuntia cladodes with NPN); T2: Opuntia-based diet
(300 g/kg sun-dried and coarsely ground Opuntia cladodes with Natural

protein)

30

? Coefficient of variance

sun-dried and coarsely ground Opuntia cladodes with Natural protein)
a® Means with different superscripts within a row are significantly different
(P<0,05)
' Probability
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treatment diet T2 and 53,8 % in treatment diet T0. Of the
Dorper wether lambs fed treatment diet T1, 50 % obtained
the second highest possible carcass quality grade (A3).

Based on the grading of carcasses, Dorper wether lambs
fed treatment diet T2 on average obtained the highest
price of N$24.35/kg, while those fed treatment diets TO
and T1 on average obtained N$23.80/kg and N$23.67/kg
respectively (Table 4).

Carcass measurements

Except for the external carcass length, shoulder circumfer-
ence and pH24 (Table 3), there were no significant differ-
ences (P>0,05) in all other carcass measurements between
the Dorper wether lambs on the different treatment diets.
The external carcass length of the Dorper wether lambs
was significantly different (P < 0,001), with treatment diets
T2 and TO being the longest and treatment diet T1 record-
ing the shortest carcasses. These values are in line with
the differences in ADG (Table 2). The values for shoulder
circumference were higher (P < 0,05) for Dorper wether
lambs fed treatment diet TO than the two Opuntia-based
diets, with Dorper wether lambs fed on treatment diet T2
being the lowest.

The results in Table 3 also indicate that pH measured in the
left musculus longissimus dorsi of the carcasses 1 hour (pH1)
after slaughtering were similar (P > 0,05) for all treatment
diets. However, pH measured 24 hours (pH24) post-mortem
was significantly (P < 0,05) lower for carcasses of Dorper
wether lambs fed treatment diet TO compared to those fed
treatment diets T1 and T2. According to Lapenga ef al.
(2009), the pH usually indicates the preservation quality
of the meat and that good quality meat usually has a pH
of 5,4 to 5,7. Although there were significant differences
(P < 0,05) between treatments after 24 hours, the pH24
values were all within the normal range.

The ultimate pH, also referred to as the final pH of the
meat, is usually reached 24 hours post-mortem. This
pH is attained either by depletion of glycogen reserves
in muscles or when the pH has reached a point at which
enzymes become inactive (Jeremiah et al., 1991; Sebsibe,
2009). Deviation from a normal pH range has the potential
to produce carcasses that are more susceptible to microbial
contamination.

Fat thickness

Average fat thickness over the musculus longissimus dorsi
taken at three different positions on the 12* rib obtained
in this study (Table 3) were not significantly (P > 0,05)
different.

However, fat thickness varied across the three different
positions over the musculus longissimus dorsi (or the eye
muscle) on the 12* rib (Table 3), which could suggest a
trend of uneven distribution of subcutaneous fat over the
loin. Daniel and Held (2005) observed a fat thickness
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of 5,5 mm between the 12% and 13% rib in Dorper-sired
lambs with an average carcass weight of 26,6 kg. However,
irrespective of the nutritional influence, Cloete ef al. (2000)
reported that Dorper sheep are early maturing and capable
of depositing fat at an early age and lighter weight than
most other mutton breeds in South Africa.

Carcass composition

Daskiran et al. (2006) emphasised that tissue analysis for
experimental purposes on whole or half carcasses requires
much more time and labour besides the economical loss
incurred when selling carcasses from this type of trial than
when estimates are used. Therefore, only a 3-rib cut (9*
to 11* ribs) was used for tissue analysis in this study in
order to speed up analysis and cost-effective determination
of tissue composition (Table 5).

Although slight variations were observed, the treatment
effectwas notsignificantwhen the proportions of muscle and
bone were expressed as a percentage of the 9 through 11t
rib cut. However, with regard to tissue, the fat composition
of carcasses of Dorper wether lambs fed treatment diet T2
was significantly (P <0,05) higher than those fed treatment
diets TO and T1. Nevertheless, the carcasses were given a
similar carcass grading, regardless of the treatment diet
used. This means that although there were differences in
tissue composition, it had no effect on the carcass grading.

CONCLUSION

The lack of significant differences in most of the carcass
characteristics considered in this study suggest that
carcass quality is not markedly affected by inclusion of sun-
dried and coarsely ground Opuntia cladodes in feedlot diets
(up to 300 g/kg or 330 g/kg) for Dorper wether lambs or by
the type of nitrogen source used. Thus, the carcasses of the
Dorper wether lambs fetched very similar prices per kg.
The Dorper wether lambs fed treatment diet T1 were not
able to reach the average target slaughter weight of 35 kg.
The marked difference in ADG and FCR between Opuntia-
based diets indicated the importance of a high quality
nitrogen source in efficient mutton and lamb production.
However the economics of feeding such diets should be
worked out to determine their economic returns.
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