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EFFECT OF WINTER SHEARING AND LEVEL OF
ENERGY AND PROTEIN ON GROWTH AND CARCASS
CHARACTERISTICS IN AWASSI LAMBS
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ABSTRACT

48 Awassi lambs, 7-8 months old, 34.30 + 0.75 kg average weight,were
used to study the effect of winter shearing and level of energy and protein on
growth and carcass quality of Awassi lambs. The animals were divided randomly
into four different groups,each group contained 6 animals .The lambs were
offered concentrate diets at a rate of 2% of live body weight consisted of high
energy and protein (groupl),low energy and high protein(group2), high energy
and low protein (group3),low energy and low protein (group4).Each group of
concentrate diet was divided into two sub group of shorn and unshorn lambs.
Fresh alfalfa was offered ad libitum, and the experiment lasted for 3 months.
Average daily gains were 199.68 and 162.00gm /lamb /day for shorn and unshorn
lambs (groupl),178.00and 169.33gm /lamb /day for shorn and unshorn lambs
(group2) , and 172.17 and 135.17 gm /lamb /day and 172.17 and 174.00 gm /lamb
/day for shorn and unshorn lambs (group3 and 4 respectively). Hot carcass
weights (27.025 and 27.300 kg), (25.825 and 25.925kg), (28.800 and 27.750 kg)
and (28.300 and26.975kg)for shorn and unshorn lambs for groupsl,2,3and4
respectively. This indicates that shearing in winter did not significantly affect
growth and carcass weights beside of the economical utilization of wool product
in winter.

INTRODUCTION

In Iraqg like most of other countries with hot climate, sheep usually shorn
in summer (April- May) to reduce heat stress, control the external parasites and
utilize wool as a source of income. Shearing of lambs before fattening increase
feed intake (Vipondal et,al)(14), increase the growth and fattening (10). Shearing
pregnant ewes at winter increase their lambs’ birth weights and milk production.
Increase wool growth rate of some lambs need to shorn them in winter out of
shearing season (summer) to make animals more comfortable. Moreover there is
a direct effect of nutrition type such as level of energy and protein on growth and
carcass quality (Carrasco et al.,) (4) as a result of muscles growth and fat deposit
in meat (3). In Iraq there is no research regarding the study of the effect of lambs
winter shearing on growth rate and carcass quality . The aim of this study was to
investigate the effect of winter Shearing (cold season) on growth rate and
carcass quality of Awassi male lambs.
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MATERIALS AND METHODS
Location and climate of the study area
This study was carried out over a 3 months period from 7/ 11/2007 to 7/2/2008
after shearing at cold season (November) at the State Board for Agricultural
Researches / Mosul / Iraq .Forty eight Awassi male lambs 7-8 months old, with
an average initial weight of 34.30 £ 0.75 kg were used in this experiment .The
lambs were randomly divided in to four diet groups , the each diet groups was
sub divided into two sub groups with shorn and unshorn lambs .shearing lambs
was conducted using hand shearing scissors ,All groups were offered the
concentrates diets at 2% of live body weight and twice daily as fallowing :
Ration 1 (R1): high level of energy and protein
Ration 2 (R2): low level of energy and high level of protein
Ration 3 (R3): high level of energy and low level of protein
Ration 4 (R4) low level of energy and protein
The animals kept as groups feeding .At the beginning of the adjustment period
,they were treated against internal and external parasites .Fresh alfalfa was
offered ad libitum.
Chemical composition
Crude protein (CP), crude fiber (CF), ether extract (EE) and ash content of
the rations were carried out as described by Al-Khawaja et.al.(1)
Table 1: Components of the experimental diets

. Experimental diets
Ingredients%o o1 R R3 =4
Barley 25 30 22 46
Wheat bran 2 25 3 20
Yellow corn 54 5 70 7
Soybean meal 15 14 1 1
Barley straw 2 24 2 24
Limestone 1 1 1 1
Common salt 1 1 1 1
Table 2: chemical composition of the feed ingredients (% of dry matter)
itemn Ingredients
Barley Wheat bran Yellow corn Soybean Meal Barley straw
DM 89.40 90.10 87.00 91.00 90.00
Ash 2.80 6.10 1.30 6.20 7.80
OM 86.60 84.00 85.70 84.80 82.20
EE 1.90 4.50 4.00 4.90 1.60
CcP 12.70 16.40 8.90 44.00 3.70
CF 5.40 10.00 2.00 5.90 37.70
NFE 66.60 53.10 70.80 30.00 41.00
Table 3: Chemical composition of the experimental diets(% of dry matter)
N Rations
em R1 R2 R3 R4
DM 89.58 88.04 88.22 87.45
Ash 2.37 4.30 1.93 4.53
OM 87.21 83.74 86.29 82.92
EE 3.69 2.97 3.48 2.49
CcP 14.95 15.40 10.03 10.69
CF 16.10 14.50 7.80 13.73
NFE 52.48 50.87 64.98 56.01
*ME 11.09 10.62 11.77 10.58

*ME (MJ/Kg DM) =0.12 CP + 0.31 EE +0.05 CF + 0.14 NFE ( MAFF,1975) (9)
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Slaughtering procedure and measurements
At the end of 3 months of feeding trial, all lambs were slaughtered after
fasting for 12 h. Hot carcass of each animal was weighted immediately. The
weights of internal organs were recorded, rumen contents were calculated as the
difference between the full and empty rumen. Carcass were chilled at 2°C for 24
h and then weighed to determine the dressing percentages and cold carcass
weights(6) .

Statistical analysis

Data were analyzed as a completely randomized design experiment using
the General Linear Model procedures of SAS (11) ,The least significant
differences were determined according to (13).

RUSTLES AND DISCUSSION
Live body weight (LBW) and body weight gain (DBWG)
Effect of rations

Regarding for lambs body daily weight gain (Table 4)significant
differences (p< 0.05) were observed in daily body weight gain between R1 and
R3,However both Rland R3 did not significant different with R2 and R4 ,
indicating that the lambs in R1 consumed all their need of energy and protein
compared with lambs of other rations. These results agreed with those of
Sayed(12) who studied the feeding high dietary energy for lambs, high dietary
protein affected the dry matter and crude protein digestibility, therefore,
increased the growth and performance. It could be concluded that the high
dietary energy and protein producted the best performance of the lamb. No
significant differences observed in empty body weight between rations

Effect of shearing

Effect of shearing showed significant (p< 0.05) different in DBWG
between shorn (181.17g/lamb/d)and unshorn (168.39g/lamb/d),where no
significant differences observed in final body weight , total weight gains and
empty body weight.

Effect of interaction between ration and shearing

There were no significant differences in final body weights (kg) between
all groups , However significant differences (p< 0.05) were noticed in total body
weight (kg) and daily body weight gains between R1(shorn and unshorn lambs)
and R3 (unshorn lambs) other hand ,R1(shorn and unshorn lambs) showed no
significant differences with all other groups in total body weight , daily body
weight gains and empty body weight.

Carcass characteristics
Effect of rations

Carcass characteristics of lambs presented in Table 5. Hot and cold
Carcass weights were not significantly different between rations. Similarly there
were no differences in dressing % 3 and dressing % 4. Conversely there were
significant differences (p< 0.05) in dressing % 1 (R1) and dressing % 2 (R1 and
R3) compared to other lambs fed R3 and R3 diet tended to be higher than that
of R2 and R4 lambs due to high level of energy in R1 and R4. Lambs fed R2
diet had significant lower (p< 0.05) interior fat (kg) than R3 (Table 6),fat tail
(kg) increased significantly (p< 0.05) in R4 compared with R2 as show in Table 6.
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Effect of shearing

Shorn lambs tended to be slightly more weight in hot and cold carcass
weight than unshorn lambs, but there were no significant differences between
the two other, then also there were no significant differences in dressing 3,
dressing 4, interior fat (kg) and fat tail (kg), however, shorn lambs found to be
significant higher (P <0.05) in dressing (1) and dressing (2) compared to unshorn
lambs. This result agreed with (Cam et, al) (2)whom found that winter shearing
increased hot carcass yield and dressing percentage.

It was concluded that shearing male lambs in winter can have a beneficial
effect on daily weight gain and dressing percentage without affecting
performance. Winter shearing increases lamb birth weight by 0.6 kg and
reduced lamb age at slaughter by approximately two weeks (Keady and
Hanrahan) (7),(8).

Effect of interaction between ration and shearing

There is no significant differences between the interaction of ration and
shearing in hot carcass wt. (kg), cold carcass wt (kg) , dressing % 3, dressing %4
(Table 3) and interior fat (kg) (Table 5).There were higher value (p< 0.05) of
dressing % 1 at R1 (shorn lambs) and R3 (shorn lambs),compared with R2 and
R4 (unshorn lambs) , However greater dressing % 2 in R3 (shorn ) and lower in
R2 (shorn and unshorn lambs) and R4 (unshorn lambs) were observed.

Weight of internal organs
Effect of rations

For the main effects of dietary levels ,there were no significant differences
observed between the rations in weights of lung and trachea ,heart, testicles
and kidney (Table 7) .Spleen weights were higher (p< 0.05) in R1 and lower in
R2. Liver weights higher (p< 0.05) in R3 and lower in R2.

Effect of shearing

Significant difference (p< 0.05) was found in liver weight of shorn lambs
compared with unshorn lambs, and there were no significant differences in
weights of lung, trachea, spleen, kidney, heart and testicles.

Effect of interaction between ration and shearing

As shown in table 7, there were no significant differences in lung and
trachea and testicles weights between the interaction of ration and shearing.
Whereas spleen weights were significantly (p< 0.05) higher than R1 (unshorn)
and R2 (shorn and unshorn). Kidney weights in R3 (shorn and unshorn) were
significantly (p< 0.05) increased compared with R4 (shorn) .In addition ,heart
weights of R1 (shorn) and R4 (unshorn) were significantly (p< 0.05) higher than
R2 (shorn) ,R3 (unshorn) and R4 (shorn) .

Carcass offal's weights
Effect of rations

There were no significant differences among rations in head weights
(Table 8), Whereas the weights of feet and skin were significantly increased (p<
0.05) in R1 compared with other ration groups. Empty rumen weights in R4
significantly (p< 0.05) increased compared with R1 , Moreover ,there were
significant increase (p< 0.05) in full rumen weights in R2 and R4 compared with
R1 and R3.
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Effect of shearing

Unshorn lambs showed heavier (p< 0.05) skin weight compared with
shorn lambs(Table8).However ,the other carcass byproduct weights were not
significantly different .

Effect of interaction between ration and shearing

As shown in Table 8, higher feet weight (p< 0.05) for R1 (unshorn) than
for R2,R3 and R4 (shorn). Also heavier skin weight (p< 0.05) was observed for
R1 (unshorn) and R4 (unshorn) compared to R1 (shorn),R2 (shorn and
unshorn) ,R3 (shorn) and R4 (shorn) .Heavier empty rumen weights (p< 0.05)in
R4 (unshorn) compared with R1 (shorn and unshorn) was observed . Full
rumen weights in R4 (shorn and unshorn) was significantly (p< 0.05) higher
compared with R1 (shorn and unshorn) and R3 (shorn), Moreover ,There were
significant increase (p< 0.05) in rumen contents in R2 (shorn) and R4 (shorn)
compared with all other groups except for R2 (unshorn), Head weight showed no
significant differences among all groups of lambs.

The results of this experiment indicated that it is more beneficial for the farmers
to shear lambs in winter to benefit the wool and make animals more comfortable
without affecting the performance of lambs.

Table4: Effect of dietary level of energy and protein and shearing and their
interactions on live body weight and weight gain.

Level ltems
I
:neféitg% Initial body | Final body J;tgﬂt Daily weight Empty
protein weight (kg) weight (kg) gain (kg) Gain (kg) Body (%)
Ration 1 | 34.36:1.24 | 52.27:2.06 | 17.01+066 | 199.00:221a | 9347 £0.48
Ration2 | 34543065 | 5050:151 | 15.96+0.73 | 177.33+2.90ab | 91.70 £0.39
Ration3 | 34.17:098 | 48.17+187 | 14.00:059 | 15555¢1.93b | 9524 +1.07
Ration4 | 34.13+123 | 49.75+150 | 15.62:075 | 173.5640.76ab 93'5@0'65
Effect of shearing
Shorn 33.2041.02 | 49504251 | 16.08+1.02 181.17+1.45 | 93.670 +1.11
Unshorn | 35354079 | 50524127 | 15.15+1.04 168.30+1.94 903f28|3§
Effect of interaction between ration and shearing
Ration 1 17.66+
horm | 33175095 | 5100+356 s 106.23+2.57, | 94.508 +0.55
Rationl | a0004106 | 53.80+1.93 |18.00:055a| 162.0041.66a | 92.433 +0.23
( Unshorn)
Ration2 | s343,103 | 49332317 | 1267079 | 178 0041.47ab | 91.644 +0.49
(Shorn) ab
Ration2 | ao75,088 | 5066:062 | 1222088 | 1693341 08ab | 91.755 +0.68
(Unshorn) ab
Ration3 | s343,131 | 4sg3e272 | 12992091 | 1751741 80ab | 96.265 +2.39
(Shorn) ab
Ration 3 12.17+
Unshorn) | 35:00£096 | 47.501.25 e 135.17+1.450 | 94.214 +0.23
Ration4 | 33434143 | 4s83:278 | 12992065 | 125 174000ab | 92,263 +0.26
(Shorn) ab
Ration 4 15.67+0.73 94.753
Unshorn) | 3492£107 | 50.66+1.54 b 174.00+1.18ab By
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Means in the same column with different letters are statistically different (p< 0.05)
Table5: Effect of dietary level of energy and protein and shearing and their interactions
on carcass characteristics.

Level of Items
Dietary level of Hot Cold . . . .
energy _and Carcass Carcass Dressing D(rée/z )S 'g g D(rée/z )S 'Q g ngjslllng
Protein Wt (kg) Wt (kg)
, 52.54 57.889
Ration 1 27.163 £1.30 26.200 +1.26 +0.69 a +071 55.826 +0.71
. 50.595 + 56.571
Ration 2 25.875 +0.87 25.000 * 0.84 0.7ab +0.88 54.654 +0.84
; 52.838 + 56.205
Ration 3 28.275 +0.81 28.013 +0.75 +0.76 ab 055a +156 55.686 +1.47
. 52.076 51.505 55.834 55.025 *
Ration 4 27.638 +1.14 27.275 +1.14 +050 b +055 b +0.63 0.65
Effect of shearing
Sf:}or 27.488+0.81 26.806+0.80 53.891+0.55a 52.539+0.55a 57.514+0.87 | 56.069+0.87
%':th 26.988+0.69 26.438+0.70 52.235+0.39b 51.200+0.35b 55.74+0.41 54.562+0.28
Effect of interaction between ration and shearing
'?s‘:"rt"g’r”n)l 27.025+1.96 26.200+1.86 54.980+1.11a 53.315+0.1.05ab | 58.200+1.46 | 56.45+1.33
Ration 1
(Unshor | 27.300+1.95 26.200+1.86 53.875+0.65ab 51.765+0.86ab 57.577+0.39 | 55.22+0.59
n)
Ration2 | 55 05549 01 24.875+1.99 52.640+1.57ab 50.695+1.57b 56.910+1.77 | 54.81+1.76
(Shorn) ’ - ) - ’ xl.ofa ’ - ’ - T
Ration 2
(Unshor | 25.925+1.82 25.125+1.79 52.100+0.48b 50.495+0.23b 56.230+0.65 | 54.50+0.34
n)
Ration 3
Shorn 28.800+0.48 28.200+0.34 55.058+0.68a 53.903+0.68 57.620+2.11 | 56.42+2.09
Ration 3
(Unshor | 27.750+1.36 27.825+1.37 51.613+0.53b 51.773+0.43ab 54.740+0.56 | 54.96+0.43
n)
Ration 4
(Shorn) 28.300+1.00 27.950+0.87 52.888+0.34ab 52.768+0.27ab 57.330+0.29 | 56.62+0.22
Ration 4
(Unshor | 26.975+1.46 | 26:6001.42 51.265+0.79b* 50.768+0.98b* | 54.0342032 | 53574041
n)

Means in the same column with different letters are statistically different(p< 0.05)
Dressing 1:Hot carcass wt / live body weight x 100 , Dressing 2:cold carcass wt / live body weight x 100 ,
Dressing 3:Hot carcass wt / Empty body weight x 100, Dressing 4: cold carcass wt / Empty body weight x

100.
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Table 6: Effect of dietary level of energy and protein and shearing and their interactions on fat

deposition
Level of Items
Dietary level of energy
and Interior Fat (kg) Fat tail (kg)
Protein
Ration 1 3.051 +0.37 ab 8.639 +0.57 ab
Ration 2 2.530 +0.34 b 6.805 +0.52 b
Ration 3 4.164 +0.45 a 8.517 +0.63 ab
Ration 4 3.089 + 0.27ab 8.724 +0.73 a
Effect of shearing
Shorn 3.131+0.29 8.75+0.49
Unshorn 3.286+0.29 7.59+0.39
Effect of interaction between ration and shearing
Ration 1 (Shorn) 2.854+0.18 9.261+0.75ab
Ration 1 (Unshorn) 3.247+0.77 8.017+0.65ab
Ration 2 (Shorn) 2.607+0.51 6.765+0.92b
Ration 2 (Unshorn) 2.454+0.52 6.844+1.14b
Ration 3 Shorn 4.045+0.90 9.249+0.42ab
Ration 3 (Unshorn) 4.283+0.37 7.745+0.90ab
Ration 4 (Shorn) 3.016+0.39 9.696+1.02a
Ration 4 (Unshorn) 3.161+0.41 7.751+1.01ab

Means in the same column with different letters are statistically different (p< 0.05)

Table 7: Effect of dietary level of energy and protein and shearing and their

Level of Weights Traits (kg)
Dietary
level of Lung
energy and Spleen Liver Kidney Heart Testicles
and Trachea
Protein
. 1.4996+
Ration1 | * %7 0.1880+0.01a 1.5696+0.66ab 0.2374+0.01 0.38330.01 0.6512+0.04
Ration 2 1'39528* 0.1471+0.01b 1.4427+0.05b 0.23800.01 0.35540.1 0.5911+0.04
Ration 3 1'3307 47 * | 0.1534+0.01ab 1.683040.08a 0.227940.01 0.3614+0.01 0.5971+0.03
Ration 4 1'6‘0(?701 0.1613:0.02ab | 150274007ab | 0.2280+0.01 0.374040.02 0.5558+0.03
Effect of shearing
5*:10" 1.4788+0.60 0.1788+0.01 1.6308+0.06a 0.2421+0.01 0.3654+0.01 0.5863+0.02
%’;zh 1.3944+0.51 0.153520.01 1.4682+0.03b 0.228620.01 0.3719+0.01 0.6112+0.05
Effect of interaction between ration and shearing
?g;'g’rr;)l 1.604+0.04 0.19520.01a 1.433+0.03bc 0.23620.01ab 0.40020.02a 0.60320.06
(Erf;'h‘)o”r rll) 1.395:0.11 | 0.182+0.01ab 1.488+0.06bc 0.239+0.0lab | 0.366+0.0lab | 0.649+0.06
F(zggg)r’;])z 1.409+0.061 | 0.1340+0.02b 1.398+0.06¢ 0.237+0.01ab 0.347+0.01b 0.610+0.05
Ration2 | 4 391,092 | 0.1600£0.02ab 1.804+0.10a 0.239+0.01ab | 0.3630.02ab 0.572+0.05
(Unshorn)
?gﬂg;‘rg 150140098 | 0.1680:0.01ab | 1.562+0.04abc | 0251:0.02a | 0.374%00lab | 0.575+0.03
Ration3 | 4 37510001 | 01390+0.01b | 1.526+0.12abc 0.20520.01a 0.34920.02b 0.619+0.04
(unshorn)
F;;;'grr;];‘ 1.401#0.111 | 0.1890+0.01ab | 1.479+0.08abc 0.24520.02b 0.34020.02b 0.507+0.04
Ration 4 0.134040.01b
(Unshorn) | 160420123 1.433+0.03bc 0.232+0.01ab 0.409+0.02a 0.6050.02

Interactions on Weight of internal organs.
Means in the same column with different letters are statistically different (p< 0.05).
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Table 8: Effect of dietary level of energy and protein and shearing and their

interactions on Carcass byproduct weights.

Level of Weights Trails (kg)

Dietary
enls;/gesl/ cz:lfnd Head Feet Skin I'ESn n?(te)rz REumILn ciﬁgﬁ?s
Protein

Ration1 | o310 | 22T | AT ] 228 | 4088+029b | 581:045b
Rationo | 5898 | 1976 11884 [ 2660 T ogs o sy | 743840220
Rations | 0106 | 1837 1T 13418 | 2896 |y 6000 agan | 6000 +0.420
Ration 4 209?)451 i%g?fb iéggﬁ i%.%%oa 5.000 +0.36 a 6.492 +0.65 ab*

Effect of shearing
Shorn o2 | 1esxo0o | T 2000 | 47752025 6.682 £0.32
Unshorn | >220 | 2005 | WSO | 29 | 45631016 6.247 £0.37
. Effect of interaction between ration and shearing

T | e | o | S5 [ 2% [ swmsomn | semwmi
unshorn) | s015 | so0ra | srasa | sooph | 4300044b | 6209:075b
s | oo | v | mar | 2 [somesiw | rensom
(5:;(;100[:’5) voza | 10106 | sodse | sor7ap | 49502024ab | 7.264+0.40ab
(Shorm) | 020 | soosb | s0spe | sopeap | 4475%042D | 59122057be
nshorn) | 030 | s007b | 1oab | soppap | 5725020 | 62674068
AR A R
unhorn) | so% | sosiap | soeea | osea | 427510268 | 52470

Means in the same column with different letters are statistically different (p< 0.05)
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