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A STUDY OF SOME BODY MEASUREMENTS
IN A CROSS BETWEEN MERINO AND BARKI
SHEEP LIVING UNDER DESERT CONDITIONS
1I-WEANING AND YEARLING MEASUREMENTS!

Y. S. GHANEM?, M. H. FAHMY® and H. F.
EL-ISSAWY?

Dept. of Animal Reseqrch. Desert Institute

Under the semi-arid conditions prevailing in the northern
strip of the Egyptian Western Desert, the early selection of
lambs at weaning age, before the onset of the dry season, should
help in solving the over-grazing problem in the region, and in
saving the relatively expensive supplemental feeds. Selec-
tion at this age will be effective when considering those traits
in which weaning performance is highly correlated with perfor-
mance at yeariling or later ages. Body weight and size may
be considered as important criteria for selection at weaning
age. The lamb performance at yearling or later ages may be
predicted from these objective measurements obtained at wean-
ing.

Numerous investigations have been carried out on weaning
and yearling body weight and dimensions of sheep, as influenced
by various factors including breed, sex, type of birth, age of
dam, etc. However, studies on the correlation between wea-
ning and yearling measurements are lacking.

Accordingly, the data reported in the first part of this
series (Fahmy et al, 1964) were used to study body weight and
dimensions at weaning and yearling ages and the correlations
among them in Merino and Barki sheep, and their crossbred
and backcross (MBxB) lambs.

(1) Extracted from an M.Sc. thesis submitted by the second author to the Faculty of
Agriculture, Ain Shams University, Cairo.
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(3) Research Assistant, Desert Institute.
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MATERIAL AND METHODS

Body weights and dimensions at weaning (16 weeks)
and yearling ages (52 weeks) were obtained by interpolation
among the data previously described by Fahmy er al (1964)
on 106 single lambs of four breed groups (Merino, Barki,
Merino Barkiand Merino Barkix Barki), raised at Ras El-Hekma
Desert Research Station.

The analysis of variance in each of the various body measu-
rements as affected by breed and sex was carried out according
to Snedecor (1956), using the method of weighted means. Sim-
ple regressions and correlations among body measurements
at weaning and yearling ages were also estimated, using the
methods described by the same author.

RESULTS AND DISCUSSION

Weaning Measurements :

1. Body Weight.—At 16 weeks of age, there were significant
differences in body weight among breed groups (Table 1). Bre-
ed differences have been similarly found to cause a significant
effect on weaning weight by other authors including Hazeland
Terrill (1946), Asker et al (1952), Ragab et al (1953), de Baca
et al (1956), Harrington et al (1958) and Neville et al (1959).

As shown in Table 2, the backcross MBB and the cross-
bred MB lambs were the heaviest at weaning (23. 61 and
22. 87 kg respectively). Hybrid vigour was evidently exhibited
by both groups. The average weaning weight of Barki lambs
was 21. 80 kg,which compares favourably with the results obtai-
ned on Rahmani and Ossimi lambs of similar age under farm
conditions by Badreldin (1951), Asker et al (1952), Ragab et al
(1953) and Ghoneim et al (1957). Merino lambs, on the other
hand, were the lightest group, their average weaning weight
being 19.94 kg. Their poor performance is a result of their
slow growth during the pre-weaning peroid (Fahmy ez al 1964),
and suggests their poor adaptability to desert conditions.

Sex difference constituted a highly significant source of
variation in weaning weight of lambs, as shown in Table 1.
Ram-lambs were heavier than ewe-lambs at weaning by 0.93,
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TABLE 1.—Analysis of Variance in Body Measurements at Weaning (16 weeks)
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3.45, 1.58 and 4.03 kg in Barki, Merino, MB and MBB groups
respectively. Sex difference at weaning was about 4.86 kg
in Columbia and Targhee lambs (Hazel and Terrill, 1946)
about 5.44 kg in Rahmani lambs (Ragab et al, 1953) and
up to 6.7 kg in Polish long-wool sheep (Domanski, et al, 1959).

2. Body Dimensions.—The evidence for the presence of
heterosis is shown by the fact that the two crosses, MB and
MBB groups, surpassed both pure breeds in all body dimen-
sions (Table 2). Barki lambs, however, did not differ from
either crossbred groups significantly except in height at withers
and hook and body length. On the other hand, Merino lambs
were the lowest in all body dimensions, except length, in
which they exceeded the Barki. These differences among the
four breed groups are highly significant (Table 1) and reflect
the parallel differences in their growth rates during the pre-wean-
ing period, which were studied by Fahmy et al, (1964).

Barki lambs at weaning were of lower height at withers
and body length, but greater heart girth than Ossimi and Rah-
mani lambs of similar age, as reported by Ragab et a/ (1953).

Male lambs had significantly greater body dimensions
than females (Table 1). Ragab er a/ (1953) observed signi-
ficant sex differences in body dimensions of Rahmani, but
not of Ossimi lambs at weaning. The interaction between
breed and sex was not significant in any measurement except
height at withers. This was due to the fact that MB females
exceeded males in this character. This finding may be due to
sampling variation.

Yearling Measurements :

1. Body Weight.— At 52 weeks of age, there were still
existing highly significant differences among breed groups in
body weight (Table 3). Yearling Merinos were 7.5 to
9.4 kg lower than other groups in body weight (Table 2)
which further shows the low adaptability of that breed to
desert conditions. No significant difference existed among
the other three groups. The average body weights of MBB,
MB and Barki yearlings (38.40, 36.87 and 36.54 kg respec-
tively) compare favourably with those reported by Badreldin
(1951) in Ossimi and Rahmani sheep.
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TABLE 2. Average Body Measurements at Weaning and Yearling Ages
and Their Ranges of Significance in the Four Breed Groups (Weighted
mean difference test)

i |

i Yearling
Measurement | Weaning

| 40 36.87 26.54 29.04
'y Wei 53 61 22.87 21.80 19.94 | 38.
Body Mgt o kg'l R;na(ia MB B M |MBB MB B M

| —_— —_—

: 15 60.31 58.51 56.10
ohtat Withers,| 53.44 52.23 50.84 50.75 | 61
sl e, | MBB MB B M |MBB MB B M

— —
|

5 3 63.02 61.70 58.19
sight of Hook, | 55.42 54,31 53.19 53.15 | 64.0
S g 'MBB MB B M |MBB MB B M
i —— —_—— ——
|

| 46.26 46.00 45.30 43.96 | 55.22 54.55 53.26
Loty S li;BB MB M B | MBB MB , B

| —_— a—

52.04
M
Depth at Chest, l\ 23.82 23.33 23.31 21.80 | 28.99 27.70 27.41 2559[9

cm. | MBB MB B M | MBB B MB

i 5.65 19.14 18.82 18.73 17.48
/idthat Shoulder,| 15.65 15.30 15.30 14.70
i cm.| MB_MBB B M |MBB MB B M

| i ——— |

' |
i 5.44 15.26 14,03
wWidth at Hook, | 12.44 12.38 12.10 11,70 | 16.04 15.
1 em. | MBB MB B M lMBB MB B M
| — =
| 5 - 6.81
eone | 66.01 65.89 64.61 62.25 | 87.59 86.92 83.43 76.
Cnrc.mn['ercncc;,m. \ s : 2 4 s . e

N_B. Means connected by the same line are not signi-
ficantly different 59, level from each other.

Differences between the two sexes in ‘yearling weight
were highly significant (Table 3).
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TABLE 2. Average Body Measurements at Weaning and Yearling Ages
and Their Ranges of Significance in the Four Breed Groups (Weighted
mean difference ftest)

Measurement Weaning Yearling

Body Weight, kg.| 23.61 22.87 21.80 19.94 | 38.40 36.87 36.54 29.04
MBB MB B M | MBB MB B M

Height at Withers,| 53.44 52.23 50.84 50.75 | 61.15 60.31 58.51 56.10
cm. | MBB MB B M | MBB MB B M

Height of Hook, | 55.42 54.31 53.19 53.15 | 64.03 63.02 61.70 58.19
cm. | MBB MB B M | MBB MB B M

Length, cm. 46.26 46.00 45.30 43.96 | 55.22 54.55 53.26 52.04
MEB MB M B MBE MB B

s Iz

Depth at Chest, | 23.82 23.33 23.31 21.80 | 28.99 27.70 27.4]1 2
cm. | MBB MB B M MBB B MB

Iz

Widthat Shoulder,| 15.65 15.30 15.30 14.70 | 19.14 18.82 18.73 17
em. | MB MBB B M | MBB MB B

N

Width at Hook, | 12.44 12.38 12.10 11.70 | 16.04 15.44 15.26 14.03
cm. | MBB MB B M | MBB MB B M

Circumference, ‘.56.01 65.89 64.61 62.25 | 87.59 86.92 83.43 76.81
cm. MBB B M | MBB MB B M

N,B. Means connected by the same line are not signi-
ficantly different 5%, level from each other.

Differences between the two sexes in ‘yearling weight
were highly significant (Table 3).
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"é %’ e Ecg S & 2. Body Dimensions. -Highly §igniﬁcan:t differences existed
£ & Ko iR e Wan among breed groups in all dimensions studied (Table 3). TI}G
¥ haAttin [ backecross MBB group exceeded the other three groups in
o all dimensions, and was followed by the crossbred MB, the
g _ Barki and finally the Merino groups, except in the case of

P 22 50 depth at cheet, in which Barkis slightly cxeeeded the MB
2 { o lambs (Table 2).
= 4 In all dimensions except circumference, males significantly
& 53 r % exceeded females (Table 3).
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§ =@ i il b i Correlation and Regression Estimates.
g = ¥ ¢ The correlation coefficients between body weight and each
i s . I KT8 of four body dimensions : height at withers, length, depth at
B8l 2s = £ ow o chest and circumference and between height at withers and
23 A o ol i s ¢ length were calculated at weaning and yearling ages (Table
e == 4), and were all found to be positive and highly significant.
E |8 = vy A At weaning, body weight was more highly correlated with
g = 5 BRSNS circumference than with the other three measurements, while
= 7 1 e - at yearling age, body weight was more highly correlated with
= = .o bedy length. The only exceptions were the Merino and the
& i i i MBB groups at weaning, and the MBB group at yearling
= ﬁné? a B 5 ages. Ragab et al (1953) similarly observed that heart-girth
8 i == = r had the highest correlation with body weight.
§ “ Also, the regression coefficients of body weight on each of
2 e i the four selected dimensions mentioned above were calculated
% = ¥ ] 38 8 at weaning and yearling ages and are presented in Table 4
5] [P e < o . v . i
2 m & S & ~ They represent the change in body weight per centimeter change
:::= in each dimension.
< =& - SN The correlations between weaning and yearling measure-
;- 22 ; % o ments and the regressions of yearling on weaning measure-
; | <2 SO A e B 4 . . ments are shown in Table 5. The correlations are all posi-
= o 2 tive and highly significant. Thesg results show that yearling
< 2 8 se o2 performance can be predicted at weaning, and selection for

& 3 e A (s 3 ' body measurements can be safely performed at about four

S iy months of age.
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TABLE 4.— Regressions and Correlations of Some Body Measurements at Weaning and Yearling Ages

1)

Measurements Barki Merino MXB MBXB =
L /)
.75
d
5
¥ X Sk 0 b Sh r b Sp e b Sk r *é
Weaning | Weaning =
Weight .| height . .| 0.77<£ 0.13  0.73|1.06 = 0.26  0.72|0.65 £ 0.17  0.57 | 0.96 + 0.11 0.90 E
= length . | 1.25 = 0:20 0741027 20513 0.89 | 1.11 = 0,19 0.73] 1.27 == 0:28 0.74 "
depth . .[2.22 = 0.30 0.80[2.40 = 0.35 0.80|1.58 = 0.40 0.58]2.22*0.24 0.91 =
. .| circumf. .| 0.78 £ 0.09 0.83]0.86 £ 0.12 0.8710.75 %= 0.08 0.86| 0.84 = 0.10 0.89 =
length . .| height . .| 0.43 %= 0.08 0.68 | 0.86 = 0.24 0.67 | 0.49 %= 0.10 0.66 | 0.44 = 0.10 0.71 @
b
Z
_ o
Yearling | Yearling =
weight height . .| 1.17 = 0.24 0.67 | 1.71 = 0.49 0.68| 1.37 = 0.43 0.52|1.64 = 0.22 0.88 %
length . .| 2.09 = 0.20 0.88 [ 1.38 %= 0.21 0.86]1.43 = 0.30 0.67|2.006 £ 0.27 0.88 =
2 depth . .| 3.18 = 0.41 0.82]2.34 = 0.38 0.851.51 = 0.51 0.49(3.20 £ 0.37 0.9 o
3 cireumf. | 1.05 = 0.14 0.80|0.84 = 0.23 0.69]0.70 = 0.17 0.62/0.97 £ 0.26 0.67 &
length . .| heignt . .| 0.50 =010 0y67. | 1.03 = 0.32 0.65|0.73 = 0.20 0. 571 0167 0.11 0.84 2
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TABLE 5.— - :
Regressions and Correlations between Weaning and Yearling Measurements
Measurements Barki | =
Merino M =
SRS - SN . | XB MBXB =
Ly = = s
r [
Yearling | Weaning 4 ’ St d b Sh r b Sk 2 g
Weight . Weighr. 1.33 + ﬁ
height . .| height . .| 0.8] =+ 3123 g;é é‘gl T 044 0.59% 1127 £0.22 0.74° [ 1.36 = 0.26 0.79 4
length . .| length . .| 0.90 *+ 0.17 0.70 0-92 o 0.15 0.83 10.48 = 0.11 0.42* [0.90 = 0.10 0.91 7
depth . .| depth . || 0.83 = 015 ooo| el 024 0.83 10.67£0.19 0.56 |0.88 0,27 0.62 5
i B R B e : 56 = 0.34 077 [0.74 = 0.25 048 |0.97 *+ o ; 2
; 0.16 0.73/0.85 %= 0.32 0.58 |0.80 + : 0.17 082 &
=X : .80 = 0.19 0.61 0.77 = 0.20 0.68 E
Yearling | Yearling S
oA e Z
weight height . .| 1.07 = 0 o =
,, length . .[2.07 + 0'23 0.58 | 1.20°+ 0.59 0.48° | 0.88%% 0.34 044 |1.54 + 0.2 =
42 0.67|1.53 = 040 0.72 TS 25 084 =
» depth . .[2.82 %+ 0.75 0.57|3.86 + 1.06 . 1.48 = 0.40 057 |2.12 = 0.62 0.64 =
4 arcumt, ([ 1100 £ 0,25 0.59| 113 £ o9y Gy |24 07 056 285 £o75 068 Z
: 37 0.63 10.94 *+ 0.22 0.64 |1.02 * 0.31 0.63 E
5
H

All igni
b and r values are significant at 175 level except those with (°), non significant and (*)

segnificant at 5% level.
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Statistical analysis showed significant differerences among
breed groups and between sexes at both ages. Hybrid vigour
was shown by the two crossbred groups, while the Merino
group was the poorest in all measurements.

~ High, positive and highly significant correlations were
obtained between different measurements at the same age and
between the two ages studied. It was concluded that selection
for body measurement can be safely performed at weaning time.
Regression coefficients among some body measurements were
also calculated.
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