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ava wsED in this study were collecied on 2269 lambs born,

during the period from 1970 through 1972, te a commercial flock
of imported Fleisch Merino sheep located at El Salhia Breeding
Station, Sharkia Governorate and belonging to the General Meat
and Milk Organization. This study aimed at evaluating the effect
of some non-genctic factors (year, sex and type of birth) on body
weight and body measurements, namely; body height, body length,
heart girth, thigh length, thigh circumference and loin width, at
different ages from birth up to weaning time (4 months of age) .

Year of birth was not an important source of variation in body
weight at the different ages studicd, while it was the most important
factor affecting body measurements .

Male lambs slightly exceeded females in their body weight at
birth and at 2 months of age. Differences, however, were non-
significant. Body measurements of males were generally greater
than those of the females .

Single lambs were significantly heavier than twins at all ages.
They also showed greater body measurements .

The productive efficiency of an animal asa meat producer depends to a great
extent on the amount of meat it produces which is mainly determined by its
body weight and body dimensions. Body weight and body dimensions of
the animal are influenced by many specific non-genetic factors. This study was
conducted to evaluate the cffects of some of these factors in Fleisch Merino

lambs raised under semi-arid conditions of Egypt from birth till weaning
at 4 months of age.
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Material amd Method

Animals and data

Animals used in this study were the lambs produced by a commercial
flock of Fleisch Merino sheep imported from the German Demeccratic Republic
in 1966 with the aim of increasing mution production. This flock was main-
tained in the sheep brecding station belonging to the General Meat and Milk
Organization, located in the semi-arid region at FEl-Salhia, Sharkia Gover-
norate, east of the Nile Delta. Data uscd comprised 2269 lambs sired by 162
during 3 consecutive years from 1970 and to 1972, inclusive. Observations
on body weight and body measnrements of lambs were taken within 24 hr
after birth. Thereafter, they were recorded exact at monthly intervals. We-
ights were taken to the nearest 0.1kg and body measurements were measured to
the nearest 0.5 cm.  Traits studied were body weight, body height, bedy length,
heart girth, thigh length, thigh circumference and loin width taken at birth, 2
months, 3 months and 4 months of age.

Management

During winter and spring the ewe flock was kept all the time in open sheds,
while during summer and autumn they were driven to the field in the morning
for grazing and returned to their sheds in the afternoon. Rams were kept in-
doors and whenever possible they were allowed to graze in the field apart from
the cwes. The breeding scason usually started in September zand lasted for
about 3 months, so that lambing took place during the period from February
t0 April. Ewes were assigned to be mated with rams at random so that each ram
was allowed to breed about 20-25 ewes cach season. The newly born lambs
were raised with their dams, individually, in separate temporary pens for 2 weeks
afier birth and thereafter in groups in shed-partitions till they were weaned at
4 months of age. The breeding stock was fed all year round on a concentrate
mixture having 57.65%, starch equivalent and 9.98%, digestable protein, FEwes
were provided with an amount ranging from 0.3 to 1.0kgof that mixture per
head per day, while rams were given 0 23 kg per head per day. In addition,
Egyptian clover or alfalfa was introduced tothe animals in their sheds in
amounts rangitig from 8 to 10 kg during winter and spring. While during
the rest of the year, animals were allowed to praze alfalfa in the field daily
in the morning, after being provided with 1.25-1.50 kg of hay per head. For
two weeks prior fo the breeding season, breeding ewes were flushed with an
additional 0 25 kg of the concentrate mixture described abovefewe/day. During
the beeeding season, each breeding ram was fed on additional 0.25 kh of horse
bean per day. Lambs, after birth, suckled their dams naturally till weaning at
an averbge of 4 months of age. Starting with the 14h day of age, they were
cree p-fed with Egyptian clover supplemented with a concentrate mixture having
63289, starch equivalent and 15.519, digestible protein. Daily amount of
concentrate mixture for each lamb was increased gradually up to 40 g till the
4th week of age and increased thereafter to reach 350 g per lamb per day
during the period from 4 4 to 16t week age.
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Analysis of data

Statistical analyses of data were performed using the least squares proc-
edures as outlined by Harvey (1960). Conslants were fitted for year birth, sex
and type of birth. The effect of age of dam on the traits studied, although
expected as an important factor, vet it was not included in the model of the
analyses because of the lack of the information concerning age of ewes at
the time of their importation. Tests of significance for difference between
individual level means within factors were carried out using Duncan’s multiple
range test (1953) after Steel and Torrie (1960).

Results apd Discussion

Body weight

Least squares means of body weight of lambs at birth, 2,3 and 4 months
of age are shown in Tables 1,2,3 and 4.

Effect of year of birth: Year of birth was found to be a nonsignificant source
of variation at all ages studied except at 3 months of age (Tables 1 through 4).
At theage, it proved signilicant ( P< 0.01) and accounted for 6.39, of the
total variance. These results are consistent with those of Basset er al. (1967)
on Range Rambouillet sheep and Dass and Acharya (1970) on Bikaneri sheep
who reported that the effect of year of birth on birth and weaning weight, was
not significant. Contrary to these tesults, significant year effects on body
weights of lambs from birth to weaning were reported by Galal er al. (1965),
Fahmi et al. (1969), Sidwell and Miller (1971) and El-Kouni ef of. (1974)
working with different breeds of sheep and their crosses. Differences in birth
and weaning weights of lambs from year to year are often explained by yearling
differences in climatic, hygeinic, manegerial and nutritional conditions as well as
to the probable change in the genetic merit of the flock under study. The
non-significant effects of year of birth on lambs® body weight either at birth
or at weaning obtained i this study may be due, in part to the fact that the data
were collected on a flock raised under the farm conditions where most of the
environmental factors responsible for year to year differences were to  some
extent controlled. It might be true as well that the genetic changes have not
been expressed yet because this study covered only a period of three years.

Effect of sex: Results presented in Tables 1, 2, 3 and 4 show that male
lambs exceeded females by 0.12 and 0.14kg in their body weight at birth and
at 2 months of age, respectively, while male lambs were slightly heavier (0.08kg)
than the females at birth 3 and 4 months of age. However, all differences wer
small and non-significant. In this concern, Sidwell ef al. (1964), Aboul-Naga
et al. (1972), El-Kouni ef al. (1974) and many others found that the effect
of sex on body weight of lambs at birth and at weaning wag in favour of male
lambs and was more pronounced af weaning., Similar to the results of this
study, Ruttle (197]) and Malik and Acharya ( 1972) pointed out that [sex of
lamb did not give evidence (o be a significant factor influencing weaning weight
of lambs,
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Effects of type of pirth: Constants for the effect of type of birth on body
weight of lambs, ilustrated in Tables 1,2,3 and 4, indicate that single
Jambs were heavier at birth than twins and remained so till weaning at 4 months
of age. Differences due to the effect of type of birth at the four ages studied were
statistically significant, Fahmi et al. (1969), Ei-Tawil et al. (1970), Ruttle
(1971), El-Kouni et al. (1974) and many others gave identical results with
different breeds and breed crosses of sheep, snce they showed that single born
lambs were significantly heavier than those from twin lambing at birth and at
weaning. The inferior body weight of twin lambs compared to that of sin-
gles at birth Is apparently due to the fact that the ewe has a limited capacity
in providing her youmngs with nutrients during their prenatal  development,
thus the level of nutrients available for single lambs would be greater than that
available for twins, Also, the superiority of body weight of the single lamb
at weaning age over that of the twin lamb may be due to the faster growth during
the suckling period caused by the greater milk and better care provided by its
dam besides to the birth weight advantage they have. This agrees with the
interpretation of Dickerson ez al. (1975) who described the heavier body weight
of single lambs at weaning than that of twins to the fact that the growth depends
maidly upon the milk provided by the dam and in case of twins only a part of
the dam’s milk is available for each lamb.

Comparing results of the effect of type of birth with those of year of birth
#nd sex of lamb, it could be stated that at each age, type of birth was the most
important factor that affected body weight of the lambs studied { Tables 1,
2,3 and 4). It accounted for 10.9, 3.1, 9.9 and 2.39, of the total variation
at birth, 2,3 and 4 months of age, respectively. Results of most of the literature
consulted coupled with those of the present study lead to the conclusion that
type of birth is one of the most important factors influencing birth and weaning
weight of lambs and should not be ignored when comparing body weight of
single with that of twin born lambs,

Body measurements

The general means for body height, body length, heart girth, thigh length,
thigh circurnference and lion width of lambs at the four ages studied are shown
in Tables 1,2,3 and 4.

Effect of year ot birth: Results of analyses of variance indicate that, with the
exception of thigh length at 2 months of age, all the body measurements studied
varied significantly (P 0.01) at birth 2,3 and 4 motths of age. Differences due t0
year effect on these traits, in general, accounted for a considerable amount of
their variation (Tables 1,2,3 and 4). Findings of the present study on the effect
of year of birth on body measurements of Fleisch Merino lambs are in agreement
with those reported on lambs of different breeds and breed crosses. From
birth up to wealing time by Cassard and Weir (1956), Badawi and Hamada
(1959), El-Oksh et al. (1962), Fahmi ef al. (1964), Aboul-Naga et al. (1968),
Abdel-Aziz (1973) and Gheith (1976). Bearing in mind, the contribution of the
factors studied, to the variance of body measurements, it could be stated that
except for thigh circumference at birth, year of birth ranked first among ail
the factors studied. -
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Results of the present study coupled with those of the literature cited lead
to conclude that year of birth is an important soUrce of variation in body measur-
ements of lambs and should be accounted for when comparing lambs born
in different years on the basis of their body measurements,

Effect of sex: Results of the analyses, with respect to the effect of sex on
body measurements, showed that sex did not significantly affect the body
measurements studied except at birth affecting only body height (P<0. 05),
body length (P<C0.01), heart girth(P<0 0l)and thigh length(P<0.01). However,
comparing the mean body measurements of males versus females generally
revealed that male lambs showed higher dimensions than females at all the ages
studied. Although sex differences in the body measurements studied were
slight and did not attain significance except only for 4 traits at birth, yet the
observations of this study confirm the superiority of male lambs over females
in their body measurements as reported by Badawi and Hamada (1959), Fred-

rickson et al. (1967), Aboul-Naga et al. (1968), Abdel Aziz ( 1973), Geith
(1976) and others.

Effect of type of birth: Least squares estimates set up in Tables 1, 2, 3 and 4
illustrate that except for loin width at 2 months of age, body measurements
of lambs born as singles surpassed those of lambs born as twins at all ages
studied from birth up to weaning at 4 months of age. Except for thigh length
and lion width at two months of age, differences in the six body measurements
studied were in most cases statistically highly significant. These resulis are
identical to those reported in the literature by many authors who showed that
differences due to the effect of type of birth in body measurement of lambs in
different breeds and breed crosses of sheep were statistically in favour of single

born lambs ( Cassard and Weir, 1956; Badawi and Hamada, 1959; Fahmi
et al. 1964; Abdel-Arziz, 1973 and Geith, 1976).

The differences observed between single and twin lambs of the present
study were more evident at birth and decreased thereafter with the advance in
age. This is somewhat expecied since twin lambs are liable to overcome
gradually the d sadvantage they had during their prenatal life with the ad-
vance in age. This is particularly when lambs start becoming less dependent
on their dams.

It could be generally concluded that growth data in terms of body weights
and [ or body dimensions should be adjusted for the effects of type of birth
and sex when comparing lambs differing in these 2 factors. Additional adj-

ustment for year differences are also required when lambs being compired are
born in different years.

Egypt. J. Anim. Prod. 19, No. 2 1979} -
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TABLEL 1. Least squares consiants, tests of significance and pereent of variation (V) of

Classification

General mean

Year of birth

Females

Type of birth

Singles. . . . -

No.

records

2269

1265

686

318

1633

636

1706

563

Body weight {kg) Body height cm Body length
Constant Dt | ,, | Constant D 4 Constant D o
+~SE M |%| +SE M |%| xSE M | %
. , R of g o Or " T of
T |V R |V R |V
2.97+0.00 33.9:40.2 22.5-0.2
N.S 0.4 e 22.1 ks 214
0.09-4-0.07a 0.24+0.0.2a 2.8-40.2a
—0.084-0.06L —3.240.3b 0.240.3b
—0.014=0.1ab 3.040.1c —3.040.5¢
N.S. 0.3 *i 05 e 0.7
0.0640.04a 0.340.1a 0.340.1a
—0.06--0.04a —0.340.1b —0.340.1b
& 10.9 hid 9.9 A 7.1
0.334-0.03a 1.14+0.1a 0.9+0.1a
—0.334:0.03b —1.140.1b —0.940.1b

Duncan’s multiple range test.  Within the same classification the appearance of the same
o. The same notation is followed in similar tables.
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factors influencing body weight and body measurements of lambs at birth.

265

Thigh circumference

Heart girth (cm) ‘Thigh length (em) (em) Loin width (cm)
Constant, D o Constant D o Constant  Df | Constant D 4
+SE M |%| +8E M |%| +SE. M |%| =SE M |%

.. R | N "L - . R | . R |

T v T Y i Vv T Y
33.740.2 11.640.10 15.54-0.10 5.10+0.10
L 31.6 ks | 8.3 ok k3.5 Ll 51.2
]
§ |
—-3.8-4-0.3a i 0.64-0.10a | —0.540.2a —0.80+0.07a
|
—5.2-4+0.3b 0.640.10a —1.24-0.20b —2.27-+0.03b
9.04-0.5 —1.240.0,.20b 1.740.49¢ 3.07-0.10c
e 0.3 *k 1.8| N.S. 0.0] N.S. 0.0
0.340.1a 0.240.04a —0.0540.08a —0.01+4-0.04a
—0.3-4-0.1b —0.24-0.04b 0.05+0.08a 0.014-0.04a
e 6.2 w 3.0 i 14.8 %

1.2
1.140.1a 0.24-0.04a 0.54-0.10a 0.204-0.03a
—1.140.1b —0.2-40.04b —0.54-0.10b —0.204-0.03b
|

letters with 2 constants signifies that they do not differ significantly (5% Ievel), otherwise they

N.S. = Not significant *

= P < 0.05

#=P < 0.0!
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TABLE 2. Least square constanis, tests of significance and percent of variation (V) of factors

Body weight Kg. Body height (cm) | Body lengt (cm)
No. | Comstants D| %| Condtant D| % | Comstant D A
Classification of +8.E. M| of| —+S.E. M| of| +=S.E. M of
records Rl ¥ Rl ¥ R Y
T T T
General mean 1019 8.19+4-0.18 45.8-4-0.3 32.24-0.2
Yeat of birth . . N.S. 0.3 *k 55.9 w4 23.3
1970: 5 o % 6 u 620 0.10-+0.20a -4,14-0.3a 0.3+0.2a
1971 292 -0.13-4-0.24a -7.5-4-0.4b 2.6+0.4b
9 s vowis 107 0.034-0.04a 11.64-0.7c 2.340.2¢
SEK . v ae e e an N.S. 0.0| N.S. 0.4| N.S. 0.3
Males . . . . . . 677 0.0740.09a 0.240.1a 0.2 0.1a
Females . . . .| 342 -0.074-0.09a 0.2+0.1a 0.240.1a
Type of birth . . w3 3.1 e 6.2 ¥ 8.7
Singles. . . . . . 810 0.32-+0.10a 1.040.1a 0.94-0.1a
Twin® . « . v 4 - 209 0.32+0.10b -1.0+0.1b 0.9--0.1b

TABLE % Least squares constanis. tests of sianuficanse and percent of variation (V) o1 iactors

Body weight Body height cm Bouy leneth cm
Cusitinim (o [Commnt B [perComnt |2 (ot B\
R [of |— R |V |— R |V
T |V T T
General mean 698 10.1340.19 48.540.3 35.340.3
Year of birth e 6.3 bhed 571 *4 61
1970 474 0 7640 19a —4.8-4+0 3a -—0 64+0.3a
1971 185 0 9640 23a —G6 840 4b —2 540 4b
1972 39 |—1 7240 42b 11 640 Tc 3140 7c
Sex NS 0.0 N.S. 0.0 M.S. 0.0
Males 418 |—0 0420 07a 0140 1a 0.140 1a
Females 280 0 0440 07a —0.14-0.1a —0 140.1a
Type of birth A 9.9 % 6.1 b 11.0
Singles 544 0 44--0 08a 0 8+0.1a 0.8-4+0.1a
Twins 154 |—0.444-0 08b —0.840 1b -0 840 Ib
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influencing body weght and body measurements of lambs at 2 months of age.

Heart girth em Thigh length cm High circomference (cm}| Loin width em
Constant D, % |Censtant D o/ |Constabnt D | 9% |Constant D | %
=+S.E, M| of| +S.E. M M |of | =SE M | of
Rl v R R |V R v
[ | NN DU S I S Tl
47. 1403 16.34-0.20 21.340.20 7.42-0.10
o 0 ¥, 0.8 *s 43.9 #x 42.8
—6.9+0.3a —0.3-+4+0.20a —2.,740.20a —1.640.20aV
—9.7-£0.4b 0.2-4-0.20a —1.14-0.20b —2.740.206
16.6--0.7c 0.12-0.10a 3.8-4-0.40c 4.34-0.40c
N.S. *1 N, 0.0 N.S. 0.0| N.S. 0.0
0.240.2a 0.04--0.09a 0.04--0.08a 0.014-0.70a
—0.2-40.24 —0.40-+0.90a —0.04--0.082 —0.01-£0.07a
* 2.0 | N.5. 0.0 i 1.2] N.S. 0.0
0.7-4-0.02a 0.0204.10a 0.34-0,10a —0.1--0.10a
—0.740.2b —0.0024-0.10a —0.340.1b 0.1-0.10a

influencing body weight and body measurements of lambs at 3 months of age.

Heart girth em Thighlength em Thigh cireumference Lcin width em
(em)
Constant D |% |Constant D % |Constant I % |Constant D 4
+ S.E. M |eof |+ SE M of | +SE. M of | + S.E. M of
R ¥V R v |- Rr vV |— R \'
T T T T
50.8-4+0.4 17.54-0.1 21.6-+0.2 7.8+0.1
* 63.7 had 12.2 o 41.2 L 738
—B8.34+0.4a —0.24+0.7a —1.24-0.2a '—1.54-0.1a
—8.740.5a 0.6=0.2b 1.34-0.3b —2.2+0.1b
17 . 04-0.9b —0.440.1a —0.14-0.1ab 3.740.2¢
LS. 0.0 N.S. 0.0 N.S. 0.0 N.S. 0.0
0.14+0.2a 0.044-0.052 0.14-0.1a —0.0140.03a
—0.140.2a —0.044-0.04a —0.140.1a 0.0140.03a
o 4.3 * 5.2 L 2.4 i 0.4
0.94-0.2a 0 240.1a 0.34-0.1a 0.14-0.032
—0.94-0.2b ~—0.24-0.1b —0.340.1b —0.340.1b
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