655

Bulgarian Journal of Agricultural Science, 30 (No 4) 2024, 655—659

The effects on Awassi lambs body weight and carcass characters sheared

at different times

Khalid. H. Sultan® and Muthanna. A. Al-Taeb

University of Mosul, Department of Animal Production, College of Agriculture & Forestry, Mosul, Iraq

*Corresponding author: drXkhalid.h@uomosul.edu.iq

Abstract

Sultan, K. H. & Al-Taeb, M. A. (2024). The effects on Awassi lambs body weight and carcass characters sheared at
different times. Bulg. J. Agric. Sci., 30(4), 655—659

In order to estimate the effect of lamb’s wool shearing in the end of spring and in beginning of summer seasons on the
productive and carcass traits of fattening lambs. The study was conducted on 24 Awassi lambs with an average weight of 32.34
+0.05 Kg and aged 6-8 months. Lambs were randomly divided into 3 groups (8 lambs/group). The 1* group lambs were not
sheared (control), the 2™ group lambs were sheared at the end of spring (15/6/2022), the 3™ group lambs were sheared at the
beginning of summer (15/10/2022), and the study lasted four months. Lambs were reared on a ration consisting of barley,
wheat bran, wheat straw, and soybean meal at a rate of 1 kg / lamb / day. Statistical analysis of the data revealed a significant
superiority in body weight in 3" group lambs in all study months, total weight gain, and relative growth mean in the 1st, 2nd,
and 3 study months of the study as compared with other treatments at P < 0.05. Also, results of the third group showed a sig-
nificant increase in carcass weight, empty dressing percentage, full dressing percentage, wide tail weight. The results related
to the physical dissection of three ribs revealed a significant increase in the weight of the three ribs, lean weight, and rib eye
area as compared with other treatments. On the other hand, 3 group results revealed a significant decrease in fat thickness
and empty digestive cannel weight. In conclusion, shearing lambs may reduce heat stress, which was reflected in improved

productive performance and carcass characteristics of Awassi lambs.
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Introduction

Awassi sheep are recorded as the main source of meat
production in Iraq. (Noori & Sultan, 2020); also, they adapt
to high temperatures and have endurance for nutritional fluc-
tuation. (Galal et al., 2008). When sheep are exposed to heat
stress (HS), the dissipation of their body heat will increase.
(El Amiri et al., 2019). Adaptation to HS has a complex
interaction between genetic factors and thermoregulation
mechanisms. (Ricardo, et al, 2020). Shearing is a man-
agement practice that can reduce heat stress and maintain
thermal balance within a certain limit of relative humidity
through the skin and breathing (Aguilar et al., 2020); also, it
has been noted that wool reduces exposure to solar radiation

(Moslemipur & Golzar-Adabi, 2017). Shearing results in an
enhanced energy exchange between the animal’s and its sur-
roundings, which will affect the production and welfare of
the sheep. (Aleksiev, 2008). Kenyon et al. (2006) indicated
in their study the effect of ewe shearing in mid pregnancy
on the lambing weight of lambs and lambing percentage at
weaning in commercial breeding conditions. Many studies
have been done to study the impact of shearing on the ho-
meostasis of sheep (Pennisi et al., 2004; Suhair & Abdalla,
2013), also, the impact of shearing on the productive traits
of meat and wool has been studied by many researchers.
Shearing pregnant ewes at late or mid pregnancy increased
lamb birth weights (Kenyon et al., 2002). Noori & Sultan
(2020), reported a significant increase in body weight, body
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gain, carcass weight, relative mean growth percentage, and
three rib weight in the study of fattening Awassi lambs, when
sheared at the beginning of the study. This study aimed to
confirm the process of shearing during fattening Awassi
lambs and to evaluate its effects on body weight, body gain
and characteristics of the carcass.

Materials and Methods

A total of 24 Awassi male lambs with average weight
32.34 +£0.08 Kg (6—8 months aged) were selected random-
ly. The investigation was conducted in a private field in the
Baibukht village, northeast of Mosul, Iraq, during the time
15/6/2022 (at the end of spring) to 15/10/2022 ( at the begin-
ning of summer), to study the effects of shearing on the pro-
ductive parameters and characteristics of carcass of Awassi
lambs. All lambs in the study were healthy. Experimental
lambs (24) were randomly divided into three treatments (8
lamb/group). The first treatment was the control treatment
(T,): lambs were fed on the standard ration only, the second
treatment (T,): lambs were fed standard ration and shorn at
day 1 of the study at the end of spring season, and the third
treatment (T,): lambs were fed standard ration and shorn at
day 60 of the study at the beginning of summer season. The
lambs were bred in semi-open barns, and the study lasted
16 weeks at the beginning of May to the end of August).
All lambs were fed 1.100 kg/lamb/day on the standard diet
which consists of 78% barley, 9% wheat bran, 10% soybean
meal, 3% wheat straw and 1% urea (Table 1).

Table 1. Ingredients and nutritive composition standard
ration

Ingredients of DM %
Barley 78
Wheat bran 9
Soybean meal 10
Wheat straw 2
Common Salt 0.5
CaCo, 0.5
Crude protein, % 13.96
Ca, % 0.41
P, % 0.35

ME (Kcal /kg/DM): 2624,
Note: Calculated as a dry matter (Al-Khawaja et al., 1978)

Productive Traits

The lambs were weighed at the beginning of the experi-
ment, and the weight was continued every two weeks un-
til the end of the study, to identify the body weight (BW),
weight gain (BG) and monitor the growth. The weighing

process was carried out using a special scale with a capacity
of 150 kg and in divisions of 0.5 kg, and the difference in
weight gain was calculated according to the following equa-
tion: Weight gain (within a period) kg = subsequent weight —
previous weight. Relative growth mean (RGM) was obtained
according to Gazal & Alsayegh (1980).

Carcass Traits Measurements

At the end of the 120-day study, 3 lambs from each group
were fasted for 12 hrs., weighted then slaughtered. After the
slaughter process, the weights of the head, skin and filled
and empty alimentary canal were recorded. The weights
of the livers, kidneys, fat of the kidneys, legs and wide tail
were taken, and finally the carcass was weighed, the thick-
ness measurements of the subcutaneous fat layer on the 11"
rib (using Vernier) were recorded, and the dressing ratio was
calculated based on the weight of the hot carcass relative to
the final live weight x 100. The rib eye arca was taken by
using a placom digital planimeter at rib 12.

Physical Dissection of Ribs

The carcass was separated into two halves equally, and
ribs 9, 10, and 11 were taken from the left half to obtain
the physical dissection of ribs (Duckett et al., 2007), as they
were weighed and frozen at a temperature of -20°C for the
purpose of conducting a physical dissection. The frozen
pieces were successively thawed at room temperature and
a sharp knife was used to separate the muscle, fat and bone
tissues from each other. Then the three tissues were individu-
ally weighed using a scale with a sensitivity of 5 gm, the per-
centage of the three tissues was calculated according to the
weight of the three ribs piece. Also, rib eye area muscle and
the thickness of the subcutaneous fat between ribs 12 and 13
were measured, as reported by Jacob & Calnan (2018).

Statistical Analysis

The obtained data of study were expressed as means
+SEM and were analyzed by using Statistical Analysis
(SAS, 2003). Differences within means were obtained by us-
ing Duncan test (Steel & Torrie, 1984).

Results and Discussion

The analyzed data of body weight (BW), total weight
gain (TWG) and relative mean growth (RMG) explained
in (Table 2), which show a significant increase (P<0.05) in
BW of shorn lambs group which were sheared at the middle
of the study (T,) at 2", 3" and 4™ months of study, which
has a values of 36.10+0.06, 38.65+0.23, 42.03+0.24 and
45.26+0.72 kg respectively, as compared with other treat-



The effects on Awassi lambs body weight and carcass characters sheared at different times 657

ments, while BW in T, increased significantly (P < 0.05) at
2" month (35.44+0.15 kg) as compared with control. As for
the results of the weight gain of lambs, no significant dif-
ferences were achieved during the first three months of the
study in all treatments, while a total significant (P < 0.05)
increase was recorded in T, at the end of study and its value
was 13.05 Kg as compared with T, and T, treatments (10.65
and 10.64 Kg) respectively. The results related to the relative
growth mean% of lambs (Table 3) indicate the superiority
(P <0.05) of the 3™ group lambs at the three months of study
(1%, 2 and 4" months) as compared with other groups, while
the control treatment increased significantly (P < 0.05) at the
3" month of the study as compared with the two sheared
groups.

The results of carcass traits showed a significant
(P <£0.05) increase in carcass weight, empty dressing% and
full dressing% in T,, (24.13 Kg, 53.14 and 56% respectively
as compared with other treatments, while empty digestive
cannel weight increased significantly in T, (5.10 Kg) as com-

pared with T, (4.29 Kg) (Table 4). Statistical analysis of sam-
ples showed a significant effect of mid shearing in wide tail
weight and abdominal fat weights (kg) in T,, which reached
4.16 Kg and 0.39 kg respectively, in the other hand, kidneys
fat increased significantly (P < 0.05) in T, (0.22 kg) (Table
5). The results of physical dissection of three ribs showed
in Table 6, mid shearing of lambs (summer season) causes
a significant increase (P < 0.05) in three ribs weight, lean
weight and rib eye area (0.47, 0.23 Kg), respectively, fat
thickness decreased significantly in T, (0.43 cm) as com-
pared with other treatments.

Results of the current study were in agreement with re-
sults of Al-Zabie & Sultan (2020), and with the results of
Mclean et al. (2015), who reported that shorn lambs grew 12
grams/day faster than unshorn lambs, also Herrig et al. (2006)
reported a significant increase in BG in shorn Hampshire and
Columbia rams in summer months, while Sultan (2016) did
not noticed any effect of shearing in the study on 20 Awassi
rams. Silva Filho ef al. (2013) indicated that there is a nega-

Table 2. Mean (SEM) values of body weight (kg) in treated Awassi lambs

Months

Groups Initial B.W M, M, M, M,

T, 32.45+0.14 a 34.90+0.15 ¢ 36.22+0.24 b 40.03£0.28 b 43.10£0.26 b

T, 32.37+0.12 a 35.44+0.15b 36.76+£0.20 b 39.80+0.45 b 43.02+£0.39 b

T, 32.21+0.16 a 36.10+0.06 a 38.65+£0.23 a 42.03+0.24 a 45.26+0.27 a
Note: Values columns with different superscripts significantly differ at (P < 0.05). M, M,, M, and M: months of study

Table 3. Mean (:SEM) values of body gain (kg) and relative mean growing% in treated Awassi lambs

Months

Groups M, M, M, Total

T, 1.3240.19b 3.61£0.24 a 3.07+0.31 a 10.65+0.32 b

T, 1.31+0.17 b 3.04+0.42 a 321+041a 10.64+0.38 b

T, 2.55+0.26 a 3.3740.25a 3.23£0.23 a 13.05+£0.24 a

Relative growth mean, %
Groups
M, M, M, M,

T, 7.55+0.12 ¢ 3.77£0.09 b 10.51£0.25 a 7.66+£0.43 a

T, 9.484+0.58 b 3.72+0.19b 8.25+0.40 b 8.08+0.18 a

T, 12.07+0.33 a 7.06£0.12 a 8.74+0.31 b 7.66+0.34 a
Note: Values columns with different superscripts significantly differ at (P < 0.05). M, M,, M, and M,: months of study

Table 4. Mean (£tSEM) effect of shearing time on carcass traits of Awassi lambs

Groups Carcass weight, kg | Full digestive cannel, kg | Empty digestive cannel, kg | Empty Dressing, % Full Dressing, %
T, 21.93+0.36 b 2.9540.11 a 5.10+£0.28 a 51.17£0.44 b 0.52+0.01 b
T, 22.14+0.20 b 2.944+0.09 a 4.60+0.23 ab 51.28+0.75b 0.52+0.02 b
T, 24.13+0.24 a 3.17+0.08 a 4.29+0.13 b 53.14+0.45 a 0.56+0.05 a

Note: Values columns with different superscripts significantly differ at (P < 0.05). M, M,, M, and M,: months of study
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Table 5. Mean (xSEM) effect of shearing time on fat carcass traits of Awassi lambs

Groups Wide tail, kg Abdominal fat, kg Kidneys fat, kg Heart fat, kg
T, 3.25+0.10 ¢ 0.34+0.01 ab 0.18+0.04 b 0.35+0.01 a
T, 3.69+0.10 b 0.28+0.03 b 0.22+0.01 a 0.33+0.08 a
T, 4.16£0.13 a 0.39+0.01 a 0.18+0.04 b 0.33+£0.01 a

Note: Values columns with different superscripts significantly differ at (P < 0.05). M,, M,, M, and M,: months of study

Table 6. Mean (xSEM) effect of shearing time on physical dissection of three ribs in Awassi lambs

Groups | Three ribs weight, kg Lean, kg Bone, kg Fat, kg Rib eye area, cm? | Fat thickness, cm
T, 0.44+0.01 ab 0.19+£0.08 b 0.10+0.06 a 0.12+0.06 a 12.02+0.09 ¢ 1.19+0.23 a
T, 0.42+0.06 b 0.20+0.04 b 0.10+0.03 a 0.11+0.06 a 12.33+0.02 b 1.50+0.11 a
T, 0.47+0.01 a 0.23+£0.09 a 0.10+0.08 a 0.12+0.09 a 13.04+0.03 a 0.43+0.04 b

Note: Values columns with different superscripts significantly differ at (P < 0.05). M,, M,, M, and M,: months of study

tive correlation between the environmental temperature and
the rate of growth due to the low rate of feed consumption,
which follows the effect of heat stress and unsuitable con-
ditions for breeding. Carcass weights, empty dressing and
full dressing% increased significantly in slaughtered lambs
of T,, they agreed with the results Al-Zabie & Sultan (2020)
in a study to fatten 24 Awassi lambs, as it showed a signifi-
cant superiority in the ratio of dressing and carcass weight
of sheared lambs, also the results were in agreement with
Marai et al., (1987), whose reported an increase in slaughter
weight, empty body weight, carcass weight, rib eye muscle,
lean and dressing percentage, in Ossami shorn lambs. The
results are contrary to those of Mclean et al., (2015), whom
not reported any significant increases in carcass weight and
meat produced from shorn lambs. Mohammad et al. (2015),
reported similar results of three rib weight, while they did
not report any significant effect on lean, bone, fat thickness
and rib eye area in Awassi shorn lambs reared at summer
months. Due to the effect of wool on sheep, in addition to
high temperatures, shearing can stimulate sheep to adapt
high temperatures (Pennisi et al., 2004), It was also found
that heat stress has an effect on carcass characteristics and
meat quality in sheep (Rana et al., 2014).

The sheared lambs at the beginning of the study (spring
season) did not show any significant effects on body weight,
weight gain, relative mean growing, carcass weight and
dressing percentage, due to stress resulting from low tem-
peratures in the spring season. Sheep and non-sheared sheep
as they differ between breeds and between individuals of the
same breed (Alexander et al., 1974). The critical temperature
of lambs depends on the length of the wool, the critical tem-
perature in the sheared sheep is 25°C for sheep with a wool
length of 10 mm, while it reaches -5°C when the length of
wool is 5 mm, and sheep with a wool length of 70 mm is
-18°C (Dabiri et al., 1995) and for this reason lambs exposed

for cold stress due to wind and humidity ((Ekesbo & Gun-
narsson, 2018). The summer season in Iraq is hot and tem-
peratures reach to 48°C, which causes heat stress for animals,
therefore, shearing lambs, especially those subject to fatten-
ing, leads to a reduction in heat stress, which in turn leads
to an improvement in the productive performance of lambs.

Conclusion

Shearing in mid-summer and at high temperatures when
fattening Awassi lambs, leads to an improvement in the pro-
ductive characteristics represented by body weight, total
weight gain, relative mean growing and carcass traits rep-
resented by carcass weight, dressing percentage, wide tail
fat weight, abdominal fat, three ribs weight and rib eye area,
which leads to increase the productivity of lambs of meat
during the fattening period.

Acknowledgements
The authors thank the University of Mosul, and College
of Agriculture and Forestry whom supports of this study.

Conflict to interest
Authors declare no conflicts of interest regarding the
publication of this study.

References

Aguilar, L. A., Collins, T., Dunston-Clarke, E. J., Wickham, S.
L., Fleming, P. A. & Barnes, A. L. (2020). Impact of shear-
ing sheep on feeding and behavior during the pre-embankment
feedlot phase of live export. Animal Production Science, 60(7),
936-943]

Aleksiev, Y. (2008). Effect of shearing on some physiological re-
sponses in lactating ewes kept indoor. Bulgarian Journal of
Agricultural Science, 14(4), 417-423.



The effects on Awassi lambs body weight and carcass characters sheared at different times 659

Alexander, G. (1974). Heat loss from animals and man. Copyright
© 1974 Elsevier Ltd. All rights reserved. pp. 173-203.

Al-Khawaja, A. K., Al-Bayati, E. A. & Matti, S. A. (1978).
Chemical composition and nutritional value of Iraqi feed ma-
terials. Bulletin of the Nutrition Section. Directorate of Public
Animal Resources, Ministry of Agriculture and Agrarian Re-
form. Baghdad-Iraq.

Al-Zabaie, S. N. M. & Sultan, K. H. H. (2020). Effect of shearing
and (Curcuma longa) addition to ration in productive traits of
Awassi lambs. Master Thesis, College of Agriculture and For-
estry, University of Mosul/Iraq, 1-86.

Dabiri, N., Holmes, C. W., McCutcheon, S. N., Parker, W. J. &
Morris, S. T. (1995). Resistance to cold stress in sheep shorn
by cover comb or standard comb. Animal science, 60(3), 451-
456.1

Duckett, S. K., Neel, J. P. S., Sonon Jr., R. N., Fontenot, J. P.,
Clapham, W. M. & Scaglia, G. (2007). Effects of winter
stocker growth rate and finishing system on: II. Ninth—tenth—
eleventh-rib composition, muscle color, and palatability. Jour-
nal of Animal Science, 85(10), 2691-2698.1

Ekesbo, I. & Gunnarsson, S. (2018). Farm animal behavior:
characteristics for assessment of health and welfare. CABII:
Oxfordshire, SLU Skara, PO Box 234 SE 532 23, Skara, Swe-
den, 237.

El Amiri, B., Benmoula, A., Nejjam, L., El Fadili, M., Horvath,
A. & Szenci, O. (2019). Effect of heat stress on sheep produc-
tion efficiency. The XXIX International Congress of the Hun-
garian Association for Buiatrics, 13-16, Héviz, Hungary, 1-5.

Galal, S., Giirsoy, O. & Shaat, L. (2008). Awassi sheep as a genetic
resource and efforts for their genetic improvement—A review.
Small Ruminant Research, 79(2-3), 99-108]

Gazal, N. T, & Alsayegh, M. (1980). Sheep and wool production,
1% edition, Mosul University Press. Iraq, 222.

Herrig, J. J., Holt, S. M. & Daniel, J. A. (2006). Shearing Lambs
Improves Growth Performance During Periods with Elevated
Thermal Load, 7, 1-7.

Jacob, R. & Calnan, H. (2018). Improving lamb lean meat yield a
technical guide for the Australian lamb and sheep meat indus-
try, mean and Livestock. Australia, 1-37.

Kenyon, P. R., Morris, S. T., Revell, D. K. & McCutcheon, S.
N. (2002). Maternal constraint and the birthweight response
to mid-pregnancy shearing. Australian Journal of Agricultural
Research, 53(5), 511-517.

Kenyon, P. R., Revell, D. K. & Morris, S. T. (2006). Mid-preg-
nancy shearing can increase birthweight and survival to wean-
ing of multiple-born lambs under commercial conditions. Aus-
tralian Journal of Experimental Agriculture, 46(7), 821-825.

Marai, I. F. M., Nowar, M. S., Layla & Bahgat, B. (1987). Ef-
fect of docking and shearing on growth and carcass traits of
fat-tailed Ossimi sheep, The Journal of Agricultural Science,
109(3), 513-518.

Mclean, N. J., Craig, H. J. B., Fennessy, P. F., Behrent, M. J.,

Kerslake, J. I. & Campbell, A. W. (2015). Effect of shearing
on lamb growth and carcass performance. In Proceedings of the
New Zealand Society of Animal Production, 75, 215-218. New
Zealand Society of Animal Production.

Mohammad, A. M., Dhafer, S. A. & Mudufer, N.A. (2015). Ef-
fect of The Shearing and Use Vitamin E to Reduce the Impact
of Stress on The Measurements and Carcass Characteristics in
Awassi Lambs. Journal of Tikrit university for Agriculture sci-
ences,15(3), 143-155.

Moslemipur, F. & Golzar-Adabi, S. (2017) Physiological and
growth parameters of fattening lambs after shearing under heat-
stress conditions. Animal Production Science, 57, 569-575.

Noori Mohammed, S. & Sultan, K. H. (2020). Effect of wool
shearing and diet supplementing with curcumin on some pro-
ductive and blood biochemical traits of awassi lambs. Mesopo-
tamia Journal of Agriculture, 48(2), 24-32.

Pennisi, P., Costa, A., Biondi, L., Avondo, M. & Piccione, G.
(2004). Influence of the fleece on the thermal homeostasis and
body condition in Comisina ewe lambs. Amin Res., 53, 13-19.

Piccione, G. , Lutri, L., Casella, S., Ferrantelli, V. & Pennisi,
P. (2008). Effect of shearing and environmental condition on
Physiology mechanisms in ewes. Journal of Environmental Bi-
ology, 29(6), 877-880.

Rana, M. S., Hashem, M. A., Akhter, S., Habibullah, M., Islam,
M. H. & Biswas, R. C. (2014). Effect of heat stress on carcass
and meat quality of indigenous sheep of Bangladesh. Bangla-
desh Journal of Animal Science, 43(2), 147-153]

Pérez, R. V., Macias Cruz, U., Avendaiio Reyes, L., Cor-
rea-Calderon, A., Lépez Baca, M. D. L. A. & Lara Rivera,
A. L. (2020). Heat stress impacts in hair sheep production. Re-
view. Revista mexicana de ciencias pecuarias, 11(1), 205-222.

SAS. (2003). SAS/STAT User’s Guide for Personal Computers. Re-
lease V. 9.1. SAS Institute Inc., Cary, N. C., USA.

Sevi, A., Annicchiarico, G., Albenzio, M., Taibi, L., Muscio, A.
& Dell’Aquila, S. (2001). Effects of solar radiation and feeding
time on behavior, immune response and production of lactating
ewes under high ambient temperature. Journal of Dairy Sci-
ence, 84(3), 629-640.

Silva Filho, F. P. D., Azevedo, M. D., Costa, L. A. B. D., Lana,
A. M. Q., Ferreira, M. D. A. & Batista, A. M. V. (2013).
Heat tolerance index, food intake and weight gain of Santa Ines
sheep in the Agreste region of Pernambuco State, Brazil. Acta
Scientiarum. Animal Sciences, 35, 307-310.

Sultan, K. H. H.(2016). Effect of grazing and shearing in semen
traits of Awassi rams. Jordan Journal of Agricultural Sciences,
12(2),427-439.

Steel, R. G. D. & Torrie, J. H. (1984). Principles procedures of
statistics. New York: McGraw-Hill Book Company, 481.

Suhair, S. M. &Abdalla, M. A. (2013). Effects of seasonal changes
and shearing on thermoregulation, blood constituents and se-
men characteristics of desert rams (Ovisaries). Pakistan journal
of biological sciences: PJBS, 16(24), 1884-1893.

Received: July, 18,2022; Approved: March, 05, 2023; Published: August, 2024



