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To study the impact of the body condition score (BCS) of ewes
on body weight (BW) and body weight gain (BWG) of ewes
and lambs and the effect of weaning age on BW and BWG of
lambs, thirty Awassi ewes (2-3 years old) with their borne
male lambs were used in the study. Ewes condition-scored and
assigned to three groups, 1%, 2 and 3" groups were with BCS
2.5, 3 and 3.5 respectively. Lambs weaned neither 60 or 90
days (5 lambs for each), the study lasted 90 days. The analyzed
data showed significant (P<0.05) differences in high BCS
ewes; also, lambs BW increased significantly by 3 and 3.5
compared with 2.5 BCS at the 4", 6, and 8" weeks of the
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study. Total BWG was higher significantly for BCS- 3 and 3.5
ewe’s lambs. While body weight increased significantly for
BCS- 3 and 3.5 ewe lambs at the 10" and 12™ weeks of study.
Ewes were significantly heavier whose weaned her lambs at 60
days, while lambs weaned at 90 days had higher BW at the 10"
and 12" weeks of the study. BWG was better significantly
(P<0.05) for BCS- 2.5 and 3 in lambs at 12" week. In
conclusion, this means that BCS-3 lambs had a higher BW,
while 2.5 and 3 BCS lambs had a better BWG at the end of the
study.

College of Agriculture and Forestry, University of Mosul.
This is an open access article under the CC BY 4.0 license (https://magrj.mosuljournals.com/ ).

INTRODUCTION

The concept of a body condition score for sheep was first developed in the
1960s. In contrast to live weight, it is unaffected by gut fullness, the length and
moisture of the fleece, or the variables of skeletal size, breed, and physiological
status. (Kenyon et al., 2014; Russel 1969; Gonzalez et al., 1997; Esmailizadeh et al.,
2009). One of the variables that influences how productive and receptive ewes are is
their body weight. It is too difficult to use weight as a basic criterion to determine
the appropriate situation due to the expensive costs of weighting sheep, especially in
large flocks (Pattison, 2002).

The study's findings suggest that proactive flock management of sheep will
help to maintain an ideal BCS and provide an economically sustainable production
system. (Veerasamy et al., 2015). Many management decisions are made to enhance
flock performance, such as changing light animals from the mob or managing
multiple- and single-bearing ewes differently, but frequently farmers do not gather
the physical data necessary to support those decisions, such as ewe live weight and
condition score. (Casey et al., 2013). A crucial step in increasing the productivity
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and profitability of an intensive sheep production system is the early weaning of
lambs. (Tamer, 2017). In situations where ewes have inadequate milk production,
early weaning is also very helpful in preventing malnutrition and lamb death from
birth to weaning. Also, when sheep milk is used to make cheese, early weaning is
beneficial. In terms of the possibility of producing meat, early weaning enables ewes
to return to estrous quickly, which results in a brief breeding season that is necessary
for fast lambing programs. (Abdel-Fattah et al., 2013). The perfect weaning age must
be obtained due to the gastrointestinal tract's underdevelopment and fast growth in
order to reduce weaning stress and support the lambs' healthy growth after weaning.
The practice of weaning lambs on milk replacer (MR) as opposed to solid meals has
been gaining popularity. However, due to the large variety of feeding and
management techniques used as well as the diverse genotypes of lambs, weaning age
outcomes for lambs vary significantly (Lanza et al., 2006). Early weaning is a
common practice in the modern lamb industry, which shortens the breeding cycle of
ewes and improves the flock productivity by increasing the frequency of lambing
(Wing et al., 2019)

The current investigation aims to identify and assess the effects of body
condition score and weaning age on the productive characteristics of Awassi sheep.

MATERIALS AND METHODS

Site of study and animals

The study was conducted in a private field in the Iragi village of Baibukht,
which is northeast of Mosul. Thirty Awassi ewes (2-3 years aged) with their male
lambs were reared in 3 pens (n = 10/pen) in semi-open barns. Animals fed concentrate
rations (Table 1). The study ewes with her lambs were divided into three groups
(10/group): T1, T2 and T3: ewes with 2.5, 3, 3.5 body condition score (BCS). Lambs
for each group weaned at 60 or 90 days (5 for each). The study lasted 90 days.

Body condition scoring

The experimental animals were condition-scored using the BCS method
published by Russel et al. in 1969, and the results were divided into three groups,
namely, 2.5, 3.0, and 3.5 points. By carefully palpating the spinous and transverse
processes in the loin region, directly beyond the last rib, BCS was evaluated. Every

Table (1): Components and nutritional content of the standard ration as calculated
using dry matter*.

Ingredients of dry mater % Chemical compound%o
Soybean meal 5 Organic matter 94.55
Crushed barley 65 Dry matter 92.11
Wheat bran 29 Ether Extract 2.05
Limestone 0.5 Crude protein 14.10
CaCos 0.5 Crude fiber 8.25
Ash 5.58
ME (Kcal /Kg/IDM) | 2215

“(Al-Khawaja 1978)
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month, the BCS was evaluated to make sure the participants were in the appropriate
BCS for the trial.

Measurements:

Up to the completion of the trial, the ewes and lambs were weighed every two
weeks to determine body weight (BW) and weight gain (BG). A customized scale
with a capacity of 100 kg and divisions of 0.10 kg was used for the weighing process,
and the difference in weight gain was computed using the formula below: Weight
gain (over time) kg = new weight minus old weight.

Data analysis:

Data were analyzed using SAS software (version 9.1), utilizing One-way
ANOVA protocols for the data of ewes and lambs up to the eighth week and the
General Linear Model (GLM) procedure for the tenth and twelfth weeks of study.
The Duncan test was performed to determine differences between means (Steel and
Torrie, 1984).

RESULTS AND DISCUSSION
Table 2 demonstrated that the BW significantly increased as the BCS increased,;
the BW of ewes with BCS- 3.5 and BCS- 3 were significantly higher than the BW of
ewes with BCS- 2.5 at all times during the experiment, at (P<0.05); similarly, the BW

Table (2): Mean +S.E Impact of BCS on BW (kg) of Awassi ewes to 8" week of

lambing.
) Period (weeks
Traits At Iamb(ing 2) 4 6 8
BCS 25 4462 c 4152 c 40.24 c 39.96 c 38.74 c
' +0.25 +0.37 +0.46 +0.57 + 0.64
BCS 3.0 46.43 b 43.76 b 42.62b 42.07b 41.26 b
' +0.24 +0.33 +0.21 +0.25 +0.20
BCS 3.5 48.61 a 45.19 a 4403 a 45.20 a 4445 a
' +0.50 +0.45 +0.42 +041 +0.52

Different letters vertically means, significant difference at (P<0.05).

Table (3): Mean +S.E Impact of BCS on BW (kg) of Awassi lambs to 8" week of
lambing.

Traits ;erlod (Weeks)4 ; g

BCs 25 1009|2008 |so14  |ots
BCS 3.0 s T £ 005 £ 014
BCS 35 oole oLe Y L 010

Different letters vertically means, significant difference at (P<0.05).
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of ewes with BCS- 3.5 was significantly greater than the BW of ewes with BCS- 3 at
all times during the study, at (P<0.05).

Table 3 showed that, at (P<0.05), the lambs of ewes with BCS- 3.5 and 3 had
significantly higher BW at the second week than the lambs of ewes with BCS 2.5. At
(P<0.05), the lambs of ewes with BCS- 3.5 also had significantly higher BW than
lambs of ewes with BCS- 3 and 2.5 at the fourth, sixth, and eighth weeks of the
experiment. In contrast, at the fourth and eighth weeks of therapy (P<0.05), the
lamb’s BW of ewes with BCS- 3 were considerably higher than the lamb’s BW of
ewes with BCS- 2.5.

Table (4): Mean %S.E Impact of BCS on BWG (kg) of Awassi lambs to 8" week of

lambing.
Traits Z’eriod (weeks) - g Total
I R R R
X Fer A Fr M s P
5S35 |io  sow  |som |sou

Different letters vertically means, significant difference at (P<0.05).

Table 4 revealed that lambs of ewes with BCS- 2.5 and 3 had significantly
higher BWG than those of ewes with BCS- 3.5 at the 4™ week of the experiment, and
the lambs total BWG decreased significantly and linearly as the BCS was increased
at P<0.05. Table 5 showed the impact of the ewe's BCS, weaning age, and interaction
on the ewe's and lamb’s BW at the 10" and 12" weeks of treatment. In regard to the
effect of BCS, the ewes body weight significantly increased as the BCS increased at
P<0.05 at both the 10" and 12" weeks among the treatment groups. For lamb’s BW,
a significantly higher BW was recorded in the groups with ewes 3.5 and 3 compared
with BCS- 2.5 at the 10" week, whereas lambs of the ewes with BCS-3 showed a
significantly higher lamb's BW as compared with groups BCS- 2.5 and 3.5, while
lamb's BW of group BCS- 3.5 was significantly higher than group BCS- 2.5 at
P<0.05.For the effect of weaning, the ewes that weaned their lambs at 60 days have
significantly higher BW than ewes that weaned their lambs at 90 days, at P<0.05 at
both the 10" and 12" weeks. On the other hand, lambs that weaned at 90 days of age
have significantly higher BW than lambs weaned at 60 days of age at P<0.05 at both
10" and 12" weeks. The interaction effects revealed that significantly highest ewe’s
BW was showed at groups BCS- 3.5 that weaned their lambs at 60 days (P<0.05) at
both 10" and 12" weeks.

Figure 1 (A, B, and C) demonstrated the impact of ewes BCS, weaning age, and
the interaction of lambs BCS on lambs BWG at the 12" week of the study, which
revealed that BWG increased significantly in BCS- 3.5 ewe’s lambs in comparison
to BCS- 2.5 and 3. No significant differences were shown between lambs weaned at
60 or 90 days, while better interaction was recorded for BWG in the treatments of
BCS- 2.5 and 3 ewe’s lambs weaned at 60 and 90 days compared with BCS- 3.5
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lambs. In accordance with the findings of Sejian et al. (2009), who found that lambs
born to Malpura ewes with a BCS of 2.5 at fattening were lighter at weaning than
those born to ewes with a BCS of 3.0 and 3.5. the results shown in Tables 2 and 3
explain the effect of BCS on BW of ewes and lambs; higher BW was in BCS- 3 and
3.5. The pre-breeding BCS had no impact on the weight at weaning or the growth of
the lambs in Awassi ewes, whereas the pre-lambing BCS had a favorable impact on
both results (Hossamo et al., 1986).

Table (5): Mean %S.E Effect of ewes BCS, weaning age and interaction on ewes and
lamb’s BW.

Traits Ewes BW (kg) | Lambs BW(kg)
Treatments weeks
10h week |12 week [ 10 week | 12 week
Effect of BCS
. 39.11 ¢ 30.94 ¢ 16.98 b 20.28 ¢
: +0.15 +0.24 +0.28 +0.29
20 4159 b 43.09 b 18.78a 22.06 a
: +0.14 +0.20 +0.17 +0.25
25 44.44 3 45.20 a 1843 a 21.08 b
: +0.14 +0.34 +0.08 +0.19
Effect of weaning
50davs 42.05 a 4329 a 17.84b 20.79 b
y +0.59 +0.61 +0.33 +0.30
90 davs 4137b 42.19b 18.28a 21.50 a
y +0.58 +0.57 +0.14 +0.20
Interaction
30.42 ¢ 4057 b 16.24 ¢ 19.49 ¢
2.5/60 days +0.22 +0.16 +0.19 +0.17
38.80 f 3031e 17.72b 21.08 b
2.5/90days +0.12 +0.18 +0.22 +0.16
41.94 ¢ 4331c 18.89a 22.07 a
3.0/60 days +0.13 +0.29 +0.33 +0.33
4124 d 42.88 ¢ 1867a 22.08 a
3.0/90days +0.09 +0.28 +0.13 +0.43
4481 a 4601 a 1841a 22.84b
3.5/60 days +0.12 +0.46 +0.07 +0.22
44.08 b 4439 b 1846 a 21.83 ab
3.5/90days +0.13 +0.08 +0.15 +031

Different letters vertically mean, significant difference at (P<0.05).

Sejian et al., (2015), stated that the ewes with a BCS of 3 performed better than
lower and higher BCS ewes for most parameters tested, concur with the findings in
the current study that lambs born from ewes with a BCS of 3 had a higher BCS at the
end of the study. According to Ali (2021), lambs in BCS- 3 had considerably greater
BW and BWG values than lambs in BCS- 2. The influence of BCS on the ewes, which
provide their lambs with more milk when they have a high score, may account for the
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considerable advantage in BW (AL-Berwari, 2006). Our findings with agreement
with Dikmen, (2007) and Mohamed, (2011) are in agreement. Lambs weaned at 60
days had superior BWG than those weaned later, according to the results of the
influence of weaning age, which showed that lambs weaned at 90 days were heavier
than lambs weaned at 60 days (Abdel-Fattah et al., 2013). According to Khoury et
al., (1967), early weaned calves had poorer gains than late weaned calves at weaning
and at ages up to six months later.

A Effect of BCS on Body Weight Gain

tbu ? B Effect of Weaning Age on BWG

BBECS 2.5
4 a

35 a 3.21

BBCS 3.0 BW 60 days

BWG (Kg)

OW 90 days

BWG (Kg)

OBCS 3.5 1

90
Weaning Age (Days)

2.5 3 35

Body Condition Score

C Effect of Interaction Between BCS and Weaning Age on BWG
b a :
RE 3.25

a
3.36 341

a
3.14 b @BCS 2.5 W6

BBCS 2.5 W90
BBCS 3.0 W6l
BBCS 3.0 W20
OBCS 3.5 Wal
BBRCS 3.5 W90

BWG (Kg)

1 2 3 4 5 6
Interaction Between BCS and Weaning Age

Figure (1): Impact of BCS and weaning age and interaction on BWG of Awassi lambs at 12" week
of study.

CONCLUSIONS

The current study revealed that ewes and their lambs with high BCS had a
linearly higher BW to the 8" week of study compared with those with low BCS, while
ewe’s lambs with BCS 3 had a BW and BWG at the 12" week of study. Lambs
weaned at 90 days showed a significant increase in BW at the 10" and 12" weeks of
study. On the other hand, we recorded better interaction for BWG in the treatments
of BCS 2.5 and 3, in which their lambs weaned at 60 and 90 days, respectively, as
compared with the BCS 3.5 lambs.

ACKNOWLEDGMENTS

The quality of this work has been enhanced by the authors from the Department
of Animal Production at College of Agriculture and Forestry and Mosul University.

137



Mesopotamia Journal of Agriculture, Vol. 51, No. 1, 2023 (132-140)

CONFLICT OF INTEREST
With relation to the publication of this article, the author hereby states that there
is no conflict of interest.

Lolgal) ALESU Lalidy) cliall ans A alladl) jasg acall Alla il

Zoangll de Guig il Tl lua Al
Ghal) cdeagal) ¢ dumgall daals ccillally de)y 30 2S¢ ilgual) ZlaY) !

LAl

g bl sl Baljlly amnd) Ciy e pUadll jacy dpulgall zlaill auall dla dnpn il Al
zlll acall Al o 25 A0S Laaullge pe Cilgins 372 ers daalse daad OO axdial ¢ Slaalls
Slo 3553525 ana Alls (uliie cld 2N, Al oY) e genall caualae I ) Cuaud,
Oo O - Lagy Oyt duall s (Aegana [dan 5) 252 90 5l 60 ey (Dleall caaad Ll
Allal) aual) dlls @l zladl) mllal (PS0.05) dgine i) 35a llall Slas¥) Julasl) mibs
Ala I3 Pleally D3lae 30553 acen Alls 3 zlad o 83ghgall Dlaall aeall (35 Ligine iyl LS
Ohaal) 3 auall O35 Lgins ay) Gan (3 Al o Galilly Gaalidly mll goaall 8 25 aual
) il il Al (e de Sl Hald) gaad) 830553 an Alla @3 zla (e Baglsal
20 e 0t LS ca5 90 sans Ladlge Caalad A 2 laill (ga Lsina J& a2 60 sans laadlse Cralad
@i’ LS cduhal) e de Sl sl g sanl) L Lsina Ly Aot a5 90 sans dashaiall Dlaal) )
Al e sdie S Eel) (335 25 ana Alla @3 zla e B3slsall Blaall Ay b5 el
Ciiaty 3 awa Alla @ld zlad (e Baslgall Auhs ulalsy Ciia (Dlea Juadl o) Aahall (e G ale (K
3525 aus Als @b 7l (e Baglsall (Sleall L5 <ol Juadl
coeall 039 calladl) Al canenld) Alls (alieY) AN clalgl)

REFERENCES

Abdel-Fattah, M. S., Hashem, A. L. S., Shaker, Y. M., Ellamei, A. M., & Amer, H.
Z. (2013). Effect of weaning age on productive performance and some plasma
biochemical parameters of Barki lambs in Siwa Oasis, Egypt. Global
Veterinaria, 10(2), 189-202. https://www.idosi.org/gv/gv10(2)13/14.pdf

AL-Berwari, K. A. D. (2006). The Effect of Body Condition Score and Age of
Hamdani and Karadi Ewes on Their Production Performance and Their Lambs
Production of Meat. M.Sc., College of Agriculture and Forestry - University of
Mosul.

Ali, W. J. M. (2021). The Effect of Awassi Ewes Body Condition Scores on Milk
Production, Composition and Lambs Growth. Al-Qadisiyah Journal for
Agriculture Sciences, 11(1). http://dx.doi.org/10.33794/gjas.2021.168289

138


https://www.idosi.org/gv/gv10(2)13/14.pdf
http://dx.doi.org/10.33794/qjas.2021.168289

Mesopotamia Journal of Agriculture, Vol. 51, No. 1, 2023 (132-140)

Al-Khawaja A.K., Al-Bayati E.A., Matti S.A. Chemical Composition and Nutritional
Value of Iraqgi Feed Materials. Bulletin of the Nutrition Section. Directorate of
Public Animal Resources. Ministry of Agriculture and Agrarian Reform.
Baghdad (lraq);1978. https://bit.ly/3GhB684
Casey, M. J.; Scandrett, J. S., & Stevens, D. R. (2013). Ewe body condition: does
farmer practice meet research guidelines? Proceedings of the 22nd International
Grassland Congress. Pp. 1882-1883. https://2u.pw/ocj605

Dikmen, S. E. R. D. A. L., Turkmen, I. I., Ustuner, H., Alpay, F., Balci, F., Petek, M.,
& Ogan, M. (2007). Effect of weaning system on lamb growth and commercial
milk production of Awassi dairy sheep. Czech Journal of Animal Science, 52(3),
70. https://www.agriculturejournals.cz/pdfs/cjs/2007/03/03.pdf

Esmailizadeh, A. K., Dayani, O., & Mokhtari, M. S. (2009). Lambing season and
fertility of fat-tailed ewes under an extensive production system are associated
with liveweight and body condition around mating. Animal Production
Science, 49(12), 1086-1092. http://dx.doi.org/10.1071/AN09064

Gonzalez, R. E., Labuonora, D., & Russel, A. J. E. (1997). The effects of ewe live
weight and body condition score around mating on production from four sheep
breeds in extensive grazing systems in Uruguay. Animal Science, 64(1), 139-145.
https://doi.org/10.1017/S1357729800015642
Hossamo, H. E., Owen, J. B., & Farid, M. F. A. (1986). Body condition score and
production in fat tailed Awassi sheep under range conditions. Research and
Development in Agriculture.3:99-104. https://2u.pw/RrRIJmB

Kenyon, P. R., Maloney, S. K., & Blache, D. (2014). Review of sheep body condition
score in relation to production characteristics. New Zealand Journal of
Agricultural Research, 57(1), 38-64.
http://dx.doi.org/10.1080/00288233.2013.857698

Khoury, F. K., Ahmed, I. A., & El-Shazly, K. (1967). Early Weaning in Cow and

Water Buffalo Calves (Bos Bubalus L). I. Growth Rates, Efficiency of Feed
Utilization, and Cost of Unit Gain. Journal of Dairy Science, 50(10), 1661-1666.
https://doi.org/10.3168/jds.s0022-0302(67)87689-6

Lanza, M., Bella, M., Priolo, A., Barbagallo, D., Galofaro, V., Landi, C., & Pennisi,

P. (2006). Lamb meat quality as affected by a natural or artificial milk feeding
regime. Meat Science, 73(2), 313-318.
http://dx.doi.org/10.1016/].meatsci.2005.12.006

Mohamed, W. J. A. (2011). Study The Effect of Body Condition Score and Age of

Awassi Ewe on Some Reproductively and Productivity Characters. M.sc, collage
of Agriculture and Forestry - University of Mosul - Iraq.

Pattison, R. (2002). Studying the condition scoring at flashing pays dividend at

lambing. Meat and Wool Innovation Ltd. https://2u.pw/9ETBBd

Russel, A. J. F., Doney, J. M., & Gunn, R. G. (1969). Subjective assessment of body

fat in live sheep. The Journal of Agricultural Science, 72(3), 451-454.
https://2u.pw/iy8wqu

SAS Institute, (2003). SAS/STAT user’ s guide for personal computers.Release V.

9.1. SAS Institute Inc., Cary, NC (USA), https://bit.ly/3HNJcW8

Sejian, V., Maurya, V. P., Nagvi, S. M. K., Kumar, D., & Joshi, A. (2010). Effect of

induced body condition score differences on physiological response, productive

139


https://bit.ly/3GhB684
https://2u.pw/ocj605
https://www.agriculturejournals.cz/pdfs/cjs/2007/03/03.pdf
http://dx.doi.org/10.1071/AN09064
https://doi.org/10.1017/S1357729800015642
https://2u.pw/RrRJmB
http://dx.doi.org/10.1080/00288233.2013.857698
https://doi.org/10.3168/jds.s0022-0302(67)87689-6
http://dx.doi.org/10.1016/j.meatsci.2005.12.006
https://2u.pw/9ETBBd
https://2u.pw/iy8wqu
https://bit.ly/3HNJcW8

Mesopotamia Journal of Agriculture, Vol. 51, No. 1, 2023 (132-140)

and reproductive performance of Malpura ewes kept in a hot, semi-arid
environment. Journal of Animal Physiology and Animal Nutrition, 94(2), 154-
161. https://doi.org/10.1111/j.1439-0396.2008.00896.x

Steel R.G.D., Torrie J.H. (1984). Principles Procedures of Statistics. McGraw Hill
Book Company, Inc., New York (USA), pp. 481.
https://www.cabdirect.org/cabdirect/abstract/19611601129

Veerasamy, S., Maurya, V. P., Prince, L. L. L., Kumar, D., & Nagvi, S. M. K. (2015).
Effect of body condition score on the allometric measurements and reproductive
performance of Garole x Malpura ewes under hot semi-arid environment. Journal
of Dairy, Veterinary & Animal Research, 2(6), 1-4.
http://medcraveonline.com/JDVAR/JDVAR-02-00061.pdf

Wang, S., Ma, T., Zhao, G., Zhang, N., Tu, Y., Li, F., ... & Diao, Q. (2019). Effect of
age and weaning on growth performance, rumen fermentation, and serum
parameters in lambs  fed  starter  with limited ewe—lamb
interaction. Animals, 9(10), 825. https://doi:10.3390/ani9100825

140


https://doi.org/10.1111/j.1439-0396.2008.00896.x
https://www.cabdirect.org/cabdirect/abstract/19611601129
http://medcraveonline.com/JDVAR/JDVAR-02-00061.pdf
https://doi:10.3390/ani9100825

