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ABSTRACT: A total of 726 weaned Bauscat (B) and 485
Baladi Red (BR) rabbits were used to evaluate their weaning and
post-weaning body measurements (Body length, BL: Loin length.
LL; Chest circumference, CC; chest width, CW and loin width,
LW) from weaning (4 weeks) up to marketing age (14 weeks). This
study was carried out at the Experimental Rabbit Farm, Department
of Animal Production, Faculty of Agriculture, Al-Azhar University,
Nasr City Cairo, Egypt, for three consecutive years of productton
starting September 1998.

Performance of Bauscat was superior to Baladi Red for most
traits studied. Year of birth effect on body measurements (cm.) was
significant (P <0.05, P <0.01 or P <0.001) at 4 and 14 weeks for
BL; at 4 weeks for CC and at 14 weeks for CW in B rabbits, while
at 4 and 14 weeks for BL; at 4, 8 and 14 weeks for CC; at 4, 8 and
12 weeks for CW and at 14 weeks for LW in BR rabbits. Season of
birth had generally a significant (P <0.0lor P <0.001) effect on
body measurements (at 14 weeks for BL; at 8, 12 and 14 weeks for
LL; at 8, 12 and 14 weeks for CC; at 4, 8, 12 and 14 weeks for WC
and at 4, 8, 12 and 14 weeks for WL in B rabbits and at 4 and 8
weeks for BL, at 12 weeks for LL. at 4, 8 and 12 weeks for CC. at
4, 8, 12 and 14 weeks for WC and 4, 8 and 14 weeks for WL in BR.
Body measurements were found to differ non-significantly with
parity in most traits at most ages with no clear trend. Sex effects on
BM of the two studied breeds were not significant at all ages
studied. sire effect was significant (P <0.05, P <0.0lor P <0.001) at
4 and 14 weeks for BL, at 4 and 12 weeks for LL, at 4 weeks for
CC, at 4, 8 and 14 for CW in B rabbits, at 4, 12 and 14 weeks for
BL, at 4 and 12 weeks for LL, at 4, 8 12 and 14 weeks for CC, at 4,
12 and 14 weeks for CW and at 8, 12 and 14 weeks for WL in BR
rabbits. Variance components due to sire effect were found to be
higher for most traits studied in BR than in B rabbits.

Estimates of heritability in Baladi Red rabbits are higher than
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those in Bauscat rabbits. The linear regression coefficients of body
weight (BW) as covariant on body measurements studied ‘were
significant (P <0.05, P <0.01 or P <0.001) at 4, 12 and 14 weeks for
BL; at 8 and 12 weeks for LL; at 4 and 14 weeks for CC; at 4 weeks
for WC and at 4, 8, 12 and 14 weeks for WL in B rabbits and at 8
and 14 weeks for BL; at 14 weeks for LL; at 8 and 14 weeks for CC
and at 8 and 14 weeks for CW in BR rabbits. The effect of litter
size at birth (LSB) was non-significant except at 8§ weeks for LL ;
at 12 weeks for CC and at 14 weeks for WL in B; at 8 weeks for CC
and at 8 and 12 weeks for CW in BR t (P<0.05, P<0.01or P<0.001).

INTRODUCTION

In developing countries, where the human population is still growing,
land that was traditionally used for large animal production is giving way
to enlarging communities. According to Vietmeyer (1985). “livestock for
use in developing countries should. like computers, be getting smaller and
become personal”, production of animals becomes more intense with
- increased need of a protein source. This is where the prolific rabbit is

finding increasing importance as a protein source (Cheeke. 1986: Khalil
et al, 1986). :

Live animal body length (from the atlas vertebra to the 7" lumber
vertebra, i.e. dorsal length as cited by Ouhayon and Blasco ,1992)
whereas, in farm animal meat would be deposited dorsal bonds. Chest
circumference measure could play a role in the rabbit overall tidal air
during breathing which turn to affect its healthiness; fitness; vigor and
strength. Ayyat et al. (1995) reported that live body weight and thigh
length index may be used for classification of rabbit for production to
different grades both of marketing and breeding . The importance of these
traits is easily recognized but no data were available in the literature on
development of body measurements in rabbits (Bersenyi et al, 1998).
Therefore, these traits may have a role in classic breeding programs
(Abdel-Ghany et al,2001 and Hassan et al, 2001).

The objective of the present study was to quantify etfect of some
non-genetic (year and season of birth, parity, sex, Litter size at birth) and
the genetic factors (sire) on weaning and post-weaning body
measurements in Bauscat and Baladi Red rabbits. Also , evaluation the
relationship effect of body weight and litter size at birth on body
measurements.
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MATERIALS AND METHODS

This study was carried out on the Experimental Rabbit flock
maintained by the Department of Animal Production. Faculty of
Agriculture, Al-Azhar University in Nasr City. Cairo, Egypt during three
consecutive years of production starting September1998 till October
2001. Local Egyptian breed of rabbits (Baladi Red, BR) and the exotic
breed (Bauscat, B) were used. Does and bucks of the exotic breed used
were descendents of the (Bauscat. B) rabbits raised under the Egyptian
condition. According to the breeding plan, bucks were assigned at random
to breed the does with a restriction to avoid full-sib, half-sib and parent
offspring mating. The managerial processing, housing system and ration
feeding were described by Farid et al, 2006.

Mixed Model Least Squares and Maximum Likelihood Computer
Program PC version 2 (Harvey, 1990) was used for analyzing the data. In
this study, effect of some non-genetic (year and season of birth. parity,
sex and litter size at birth) and genetic factor (sire) on some body
measurements, BM (Body length, BL; Loin length. LL: Chest
circumference, CC; chest width. CW and loin width, LW) from weaning
age (4 weeks). at 8, 12 and 14 weeks were investigated.

Data and models of analysis:

Data of body measurements (BM) were analyzed for each breed
separately using the following mixed model:

Yklmnpq =p+ Si +Y+Sen +Py, +Cxp +blx1 +b2x2 Ferimnpq

Where:

Tt = overall mean, common element to observations;
Sk = random effect of k' sire;

Y, = fixed effect of the 1" year of kindling;

Sem = fixed effect of the m™ season of kindling;

P, = fixed effect of the n" parity;

Cx, = fixed effect of the p™ sex;

bl= the partial regressions coefficients of Yimuepy (dependent
variable) on age-respective body weight of progeny (x1).

b2 = the partial regressions coefficients of Yimnopq (dependent
variable) on litter size at birth (x2),
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€klmnopq = random deviation of the q" individuals body
measurements traits assumed to be independently randomly distributed,
i.e. N.D (0, c¢).

Heritability estimates of body measurements traits (BM) were
computed for each breed separately using paternal half-sib relationship, as
four times the intra-class correlation coefficient between sire groups
(Harvey, 1990).

h’ =406’s/(c’s + o’€)

The standard errors of heritability estimates were calculated
according to Swiger et al. (1964) and Harvey, (1990) as follow:

S.E. (h%) = 4 {{2(n.-DA-O [ 1+&- Dt/ {K*(n.-s)(s- D]}
Where:

n. = total number of observations.
t = interaclass correlation.

k = value sire weighing factor.

s = number of sires.

" RESULTS AND DISCUSSION

Number of observation, means, standard deviations (SD), and
coefficients of variations (CV%) of individual body measurements (body
length, BL; loin length, LL; chest circumference, CC; chest width, CW
and loin width, LW) from Weaning till 14 weeks of age for Bauscat and
Baladi Red rabbits are given in (Table 1). Actual means of B rabbits
were higher than those of BR rabbits reported by Abdel-Ghany et al,
(2001) and Hassan et al, (2001) with NZW, BB, and BR rabbits.

Estimates of coefficient of variations (CV%) ranged from 3.1- 9.7,
from 6.7-18.3, from 6.9-10.6, from 8.6-17.1 and from 9.1-13.6 for BL,
LL, CC, CW and LW, respectively, for B rabbit; ranged from 5.6-9.4, 7.0
- 445, 4.0- 10.5, 4.6-16.2 and 7.4-16.2 for BL, LL, CC, CW and LW,
respectively, for BR rabbit. These estimates be within the ranges,
reported by Abdel-Ghany et al, (2001) and Hassan et al, (2001). The
results showed a general trend indicating that percentages of variation of a
certain breed group of rabbits decreased with advance of age. Results of
Abdel-Ghany et al, (2001) and Hassan et al, (2001) indicated that BL and
CC at weaning had higher phenotypic variations than at 12 weeks of age.
However, the higher CV% for body measurements at weaning than those
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at marketing (14 weeks) could probably be due to that these traits would
become less sensitive to non-genetic factors especially those associated
with maternal effects, which in general, diminishes with advance of
progeny age. Also, it might be due to the consequence of the combination
of non-genetic maternal environment and genetic factors (Falconer,

1989).

Tablel. Actual means. standard deviations (SD) as well as coefficients variation
(CV%) of body measurements in Bauscat and Baladi Red rabbits.

Traits Bauscat Baladi Red

No Means+S.D. CV% | No Means+S.D. CV %

body length at
4 Weeks 726 16.8+ 1.7 9.7 485 16.8 £ 1.6 9.4
8Weeks 5935 2353+20 - 84 400 23.1+£2.0 8.7
12 Weeks | 508 278+ 14 4.8 346 270+ 1.6 5.6
14 Weeks | 506 313+ 1.0 3.1 330 30620 6.5

Loin length at |
4 Weeks | 726 57+09 163 {485 5510 17.3
8Weeks | 595 83x16 . - 183 | 400 84+37 44.5

12 Weeks | 508 9814 4.8 | 346 96+1.2 13.0
14 Weeks | 506 114+ 09 79 (1330 113038 7.0
Chest circumference at | ’
4 Weeks | 726 14416 10.6 1485 146 =15 10.2
8Weeks | 595 19.3+1.9 9.1 {400 194+ 1.7 8.5
12 Weeks | 508 22716 69 346 226x14 8.1

14 Weeks | 506 24617 4.9 330 244 + 1.1 4.0
Chest width at

4 Weeks 726 50+1.1 17.1 | 485 49+1.0 16.2

8Weeks 593 92x1.7 15.1 | 400 94+ 1.3 4.6

12 Weeks | 508 119+ 1.3 4.8 346 11.0+1.8 15.3

14 Weeks | 506 13312 8.5 330 127+ 1.3 9.7
Loin width

4 Weeks 726 - 3.7+0.6 13.6 | 485 36+0.5 13.2

8Weeks 595 5407 109 | 400 5.1+0.8 16.2

12 Weeks | 508 6.2+0.7 10.0 | 346 6.0+0.5 9.8

14 Weeks | 506 7.2+£0.7 9.1 330 6.8+06 7.4

Non-genetic effects:
Year of birth:

Year of birth effect on body measurements was found to be
significant (P <0.05, P <0.01 or P <0.001) at 4 and 14 weeks for BL, at 4
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weeks for CC and at 14 weeks for CW in B rabbits, while at 4 and 14
weeks for BL, at 4, 8 and 14 weeks for CC, at 4. 8 and 12 weeks for CW
and at 14 weeks for LW in BR rabbits (Tables 2, 3 and 4). Similar results
were also, reported by Hassan (1988) with NZW, BB and BR rabbits.

Table 2. F-ratios of least-squares analysis of variance for body measurements
(body length and loin length) at different ages studied in Bauscat and Baladi Red rabbits.

Source of ..
variation body length at Loin length at

d.f 4w 8w 12w 14w 4w 8w 12w 14w
Bauscat
Sire 14 182" 094 094 181° 203" 085 1.73* 068
Yearofbirth(YB) 2 638" 216 080 233 283 085 049 022
Season of birth 3 172 234 680" 1.80 090 12.84 441" 7.1}
(SE) L2123
Parity (P) 5 1.82 3187 145 233 076 086 1.14 1.8
Sex 1 7.19" 036 1.57 4.06° 265 046 0.02 0.25
Regressions ‘
Body weight I 13.00"" 0.18 11.527753.92"" 033 046" 9.62%* 12.29°"
LSB 1 0.12 044 044 223 0.16 073" 160 0.05
Remainder. d.f 698 467 480 478 698 467 480 . 478
Remainder mean 264 385 1.79 092 085 230 - 1.81 0.80
squares.
Baladi Red
Sire 13 1.80° 1.05 191° 110 1.82° 1.50 193 1.28
Year ofbirth (YB) 2 3.00° 0.12 242 534" 050 044 264 1.56
Season of birth 3 364" 279" 004 056 208 120 11.67°" 0.60
(SE)
Parity (P) 5 165 068 023 067 101 091 124 0.79
Sex 1 007 335 166 248 398 066 185 0.0l
Regressions
Body weight 1 174 358 591 966" 008 099 007 871
LSB 1 076 108 020 019 002 043 168 1.7
Remainder. d.f 458 373 319 300 458 373 319 300
Remainder mean 231 402 233 400 091 13.89 125 063

squares.

*=significant at P< 0.050r **=significant at P< 0.0lor ***= significant at P<0.001.
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Table

3: F-ratios of least-squares analysis of variance for body measurements

(chest circumference and Chest width) at different ages studied in Bauscat and Baladi

Red rabbits

Sou.rce. of Chest circumference Chest width

variation

d.f 4w 8w 12w 14w 4w 8w 12w 14w

Bauscat . ‘
Sire 14 1.80° 147 v.°¢ 105 347 1.8 161 191
Year of birth 2 7077 243 137 047 217 145 112 922"
(YB) '
Season of birth 3 2.17 1043 7.07" 3.47° 88.19749.01" 26.55"" 534"
(SE)
Parity (P) 5 0170 192 090 1.76 1.53  1.69 100 268
Sex 1 9817 026 0002 221 061 0.58 42 0.90
Regressions
Body weight 1 127777 056 351 468 104177 013" 333 074
Litter size atbirth 1 0.35 0.64 11.04° 041 130 086 3.51 276
Remainder. d.f 698 467 480 478 698 467 480 478
Remainder mean 245 3.10 243 270 0.74 1.92 1.31 1.30
squares.
Baladi Red
Sire 13 1.75° 224" 254" 300 484" 159 298" 1.90°
Year of birth 2 3500 5607 022 4.12° 4237 380" 427" 129
(YB)
Season of birth 3 3.35 4.46~ 260" 1.47 1045 1508 11.0"" 593"
(SE)
Parity (P) 5 085 215 399 1.00 723 595" 041 0.19
Sex 1 051 118 030 0.14 00004 350 033 0.001
Regressions
Body weight 1 256 695" 006 513" 190 9.19° 038 6.08"
Litter sizeatbirth 1 1.1t 458 016 226 069 455 925" 025
Remainder. d.f 458 373 319 300 458 373 319 300
Remainder mean 22 1.85 1.77 097 0.63 1.85 2.41 1.5

squares.

*= significant at P< 0.050r **= significant at P< 0.01or ***= significant at P<0.001.

Least squares means listed in (Tables 5, 6, 7, 8 and 9) show that there
was an inconsistent trend for the effect of year of birth on
measurements at different ages studied in both breeds. Similarly. (Hassan.
1988; Abdel-Ghany et al, 2001 and Hassan et al, 2001) with different
breeds of rabbits.
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Table 4 : F-ratios of least-squares analysis of variance for body measurements
(body length) at different ages studied in Bauscat and Baladi Red rabbits

Source of variation

body length at

d.f 4w 8w 12w 14w
Bauscat
Sire 14 1.38 1.98 1.30 1.28
Year of birth (YB) 2 2.07 2.75 1.27 2. I§
Season of birth (SE) 3 37.94™ 61.67™" 2495 402"
Parity (P) 5 2.43‘:‘ 1.74 0.33 1.45
Sex | 4.69 1.72 1.71 0.85
Regressions . " »
Body weight 1 12.41 5.97 3.33 15.48
Litter size at birth 1 1.26 0.97 0.01 5.68"
Remainder. d.f 698 467 480 478
Remainder mean squares. 0.25 0.35 0.38 0.43
Baladi Red
Sire 13 1.24 248" 4.16™" 1.60
Year of birth (YB) 2 0.47 0.11 0.92 530
Season of birth (SE) 3 4.04"™ 10.58™ 0.60 11.43"°
Parity (P) 5 1.19 1.75 424" 1.36
Sex 1 1.78 0.59 0.39 0.01
Regressions
Body weight 1 0.02 2.95 3.31 1.24
Litter size at birth I 1.92 1.54 0.29 1.36
Remainder. d.f 458 373 319 300
Remainder mean squares. 0.41 0.67 0.23 0.25

*= significant at P< 0.050r **= significant at P< 0.0lor ***= significant at P< 0.001

Season of birth:

Results presented in (Table 2, 3 and 4), revealed that season of birth
had generally a significant (P <0.0lor P <0.001) effect on body
measurements of rabbits at 14 weeks for BL; at 8, 12 and 14 weeks for
LL; at 8, 12 and 14 weeks for CC; at 4, 8, 12 and 14 weeks for CW and
at 4, 8, 12 and 14 weeks for LW in B rabbits and at 4 and 8 weeks for
BL; at 12 weeks for LL; at 4, 8 and 12 weeks for CC; at 4, 8, 12 and 14
weeks for CW and 4, 8 and 14 weeks for LW in BR rabbits. These
results, are in agreement with those of Hassan (1988), Abdel-Ghany et al
(2001) and Hassan et al (2001) who concluded that the effect of month of

birth on most body measurements were significant at most ages studied.
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- Table 5: Least-squares means and standard errors (S.E) for factors affecting body
measurements(Body length) in Bauscat and Baladi Red rabbits.

Independent variable

Body length at

Bauscat .-
[Overall mean
'Year of birth
Ist

2nd

Brd

Season of birth

Autumn
Winter
Spring
Summer
Parity

4 weceks

8 weeks

12 weeks

14 weeks

No Means = S.E No Means £ S.E No Means + S.E No

Means + S.E

726 16.8+0.12 595 23.4+0.09

244
199
283

124
205
263
134

138
159
153
114
129
60

350
376

485
175
158
152

119

16.1 £ 0.23
17.0 £ 0.17
173+ 0.20

170+ 0.21
16.6 + 0.16
168 0.15
16.9 + 0.20

16.9 £0.21
16.7 £ 0.18
17.2£0.18
16.8 £0.20
16.7+£0.19
16.5+0.24

17.0 £0.13
16.6 £0.13

.003 £ 0.001

0.01 £0.03
16.9£0.14

17.1 £ 0.29
16.5% 0.21
17.0+ 0.26

173 0.24
17.2+ 0.21
164+ 0.19
16.4 = 0.24

16.9 £0.22

16.5+0.19
169 £0.19
16.8 £ 0.20
16.7 £ 0.21
16.8 + 0.36

169 0.16
16.8+ 0.16

.001 £ 0.001

0.03 £ 0.04

170 23.2 £0.29
167 23.7+0.19
258 23.2 £0.23

87 232 £0.25
161 23.3+0.17
225 23.2 £0.16
122 239+0.22

79 23.0+0.27
126 23.0+0.27
131 23.2+0.20
94 24.0%0.23
108 23.7+0.21
57 23.2+0.28

303 23.3%0.12
292 23.4+0.12

-.001 £ .001
.05 £0.05

400 23.1+0.13

142 23.1 £0.38
130 23.2+0.26
128 23.0 £0.35

9% 232 +£0.33
109 23.0+£0.26
128 227 +£0.21
73 23.6+0.31

82 23.6+029
92 23.0%0.23
9% 233+0.23
79 24.0+0.23
31 232027
21 23.0+0.48

203 22.9%0.17
197 23.3+0.17

.001 £ .001
+.58 + 0.06

508

148
150
210

1
128
198
11

63
104
111
81
103
46

259
249

436

123

110

27.7+0.07

27.5+0.21
27.920.14
27.9+0.17

28.2 £0.19
27.6 £0.13
280 £0.12
27.3£0.16

27.5+0.20
278+ 0.15
27.6 £0.15
28.1 £0.17
279 +0.15
27.7+0.21

27.8+ 0.09
27.7+ 0.09

001+ .0003
0.08 + .0.04

27.1 £ 0.18

27.5+£0.34
27.2£0.26
26.5+0.32

27.0 £0.31
27.1 £0.27
27.1 £0.22
27.2+£0.31

27.1£0.28
27.0+0.24
27.0+£0.24
28.1+£0.17
269 £0.26
27.2£0.47

27.1£0.20
271+ 0.21

001 .001
-0.02 + .0.01

500

143
149
208

69

124
198
109

61
103
1
79
100
46

251
249

327

115
13
99

77
109
53
69
78
63
23
15

173
154

31.3+0.08

31.30.16
31012
31.5+0.14

31.2£0.16.

31.420.12
314 £0.11
312014

314 £0.16
313 £0.13
312 £0.13
315 £0.14
31.4 £0.13
30.90.17

31.4£0:09°
31.2£0.09

002 = .0003
0.04 £.0.03

30.7£0.16

31.7+0.41
30.8 £0.30
29.6 £ 0.40

30.5£0.39
30.4.£0.32
30.8 +0.24
312 +£0.40

30.3 £0.33
30.5 £0.28
304 £0.27
30.7 £0.30
31.5 £0.64
31.0 £ 0.56

30.9 £0.19
305+ 0.20

.002 £+ .001
0.02 £.0.10
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Table 6: Least-squares means and standard errors (S.E) for factors affecting body
measurements ( Loin length) in Bauscat and Baladi Red rabbits.

i:'ndependent Loin length at
ariable
4 weeks 8 weeks 12 weeks 14 weeks
ﬁa;uscat No Means + S.E No Means £ S.E No Means £ S.E No Means £ S.E]
erall mean 726 5.7+0.07 595 83%£0.07 508 98x0.11 500 11.3+0.05

ear of birth

Ist 244 55+0.13 170 83x0.22 148 9.8+0.23 143 11.3+£0.14
nd 199 59x0.10 167 85x0.15 150 99+0.17 149114 +0.09
rd 283 5.7+£0.12 258 8.2 £0.18 210 9.7+£0.20 208 11.4+0.12

utumn 124 8.7+0.12 87 79+£020 71 931021 69 11.2x0.13
inter 205 5.6x0.09 161 7.9x0.13 128 9.7x0.16 124 11.1:0.09
pring 263 5.7+£0.09 225 8310.12 198 9.7+0.45 198 11.6x0.08
ummer 134 58+0.11 122 92+0.17 111 10.3x£0.19 109 11.4+0.11

st 111 55+£0.12 79 86+021 63 98+022 61 11.4+0.13
nd 159 57+0.10 126 83+0.16 104 9.5:0.18 103 11.5+0.10,
rd 153 58+0.11 131 83+020 111 98017 11 11.3+0.10
th 114 57+0.12 94 84018 81 99+0.19 79 11.5£0.12
" 129 5.7+£0.11 108 8.1+£0.16 103 10.0+0.18 100 11.3+0.10
h 60 58+0.14 57 82+022 46 961023 46 11.0x0.14

ale 350 58+0.08 303 8.3+0.09 9.8+0.13 251 11.320.06
emale 376 5.6+0.08 292 8.4+0.09 98+0.13 249 11.3+£0.06

Body weight 000.3%.0003 -0001+.0001 .001+.0003 001 £.0002
LSB 0.01 +0.02 095004  0.10:0.04  0.100.02

verall mean 485 55+0.10 400 8.4:0.33 436 9.5+0.14 327 11.3+0.07

Ist 175 5.7%0.18 142 9.0:£0.74 123 9.51£0.25 115 11.0£0.17
nd 158 54+0.13 130 812054 113 93+0.19 113 1132013
rd 152 55+0.16 128 8.1+:068 110 992024 99 11.520.16

utumn 119 56015 9 7.7+064 78 103x20.23 77 11.4%0.16
inter 128 58+0.13 109 84052 94 99020 88 11.2x0.13
pring 151 54012 128 82+045 116 95+0.16 109 11.2+0.10
ummer 87 54+£0.15 73 921061 58 85023 53 11.3x0.17

1st 102 5.7+0.14 82 89+057 71 94:020 69 11.2+0.14
nd HS 543012 92 89049 82 951078 79 11.2x0.12
rd 112 5§5+0.12 9% 791049 84 9.7x0.18 78 11.40.11
th 92 54013 79 79+054 69 9.6+0.19 63 11.2x0.12
41 56+021 31 83+095 26 101033 23 11.320.26
23 5.6+023 21 82+092 15 921034 15 11.3x0.23

ale 247 54+0.10 203 82+038 181 9.6x0.15 173 11.3£0.09
emale 238 5.6+0.10 197 85+038 165 9.5+0.15 154 11.3+0.09

Body weight -0002£.001  -001.001  .0001+.0003 .00 .0002
Litter size at birth __ 0.00320.02 __ 0.10£0.10 __ -0.04+0.03  -0.03 4 0.02
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Table 7: Least-squares means and standard errors (S.E) for factors affecting body
measurements (Chest circumference ) in Bauscat and Baladi Red rabbits.

Independent Chest circumference at
ariable
4 weeks 8 weeks 12 weeks 14 weeksﬁ_‘
Bauscat NoMeans = S.E No Means + S.E No Means = S.E No Means + S.E|
verall mean 726 14.8+0.11 595 19.4+0.12 508 22.7+0.12 500 24.7 = 0.09

Year of birth

1st 244 14.1£0.22 170 19.5+0.27 148 22.7+0.26 143 24.7 £ 0.26
nd 199 15.1£0.17 167 19.7£0.19 150 22.5+0.19 149 24.6 £ 0.17
rd 283 15.1:+0.19 258 19.1 £0.23 210 22.9+0.22 208 24.7 £ 0.22
eason of birth
utumn 124 150020 87 19.2+0.24 71 23.3x0.24 69 24.6 +0.24

inter 205 14.6+ 0.15 161 18.9+0.18 128 22.4+0.18 124 25.1 £0.17
pring 263 14.5+£0.15 225 19.3+0.17 198 229+ 0.16 198 24.5=0.15
ummer 134 149+ 0.19 122 20.3+0.22 111 22.2+0.21 109 24.4£0.20

Parity

1st 111 147+ 020 79 18.8+0.25 63 22.2+0.25 61 24.9%+0.25
nd 159 149+ 0.17 126 19.5+0.20 104 23.0+0.20 103 24.5+0.19
rd 153 15.1 £ 0.17 131 19.4=0.20 111 22.7+£0.19 11 24.5+0.18
th 114 14.7+0.19 94 19.8+0.22 81 22.7+0.22 79 25.0+0.22

129 14.8+ 0.18 108 19.5+0.21 103 22.7+0.20 100 24.7 £ 0.19
60 14.5+:0.23 57 1952026 46 22.7+0.26 46 24.3+0.26
ex

male 350 15.0+0.13 303 19.4+0.14 259 22.7+0.14 251 24.8+0.12
emale 376 14.6 £ 0.13 292 19.5+0.14 249 22.7+0.14 249 24.5:0.12

Regressions

Body weight .003 £ .001 -.0001 £ .0001 .001 £+ .0003 .001 £ .0004

LSB 0.03+ 0.0.03 0.03 + 0.04 -0.1 £0.04 0.03 + 0.04

Baladi Red
verall mean 485 14.6 £ 0.13 400 19.3x0.19 436 22.7+0.19 327 24.4+0.16

Year of birth :

Ist 175 14.8+0.28 142 18.4+0.35 123 22.5+0.31 115 245+0.25
nd 158 14.2+£0.20 130 19.4+0.27 113 22.8+0.25 113 24.7+ 0.21
rd 152 149+ 0.25 128 20.2+0.32 110 22.7+0.30 99 24.0+0.24
eason of birth
utumn 119 15.1£0.23 90 20.1+031 78 22.9+0.29 77 24.6+ 0.24

inter 128 149+ 0.20 109 19.2+0.26 94 22.8+0.26 88 24.7 % 0.21
pring 151 14.4+0.18 128 19.0+0.24 116 22.3+0.22 109 24.4+0.18
ummer 87 14.1£0.28 73 19.0+ 030 58 22.7+0.29 53 24.1%0.25

Parity

Ist 102 14.6+:0.21 82 19.8+0.28 71 22.9+£0.26 69 24.3+0.22
nd 11514.4+0.18 92 194025 82 22.7+0.24 79 24.2+0.20
rd 112 149+ 0.19 96 19.2+0.25 84 22.8+0.24 78 24.4+0.19
th 92 14.6+:0.20 79 19.6+0.27 69 22.0+0.25 63 24.5%0.20

41 15.0+x0.33 31 19.4+0.44 26 22.3+0.41 23 244035
23 145+0.35 21 18.5+0.42 15 23.5+0.42 15 24.8%0.31
ex .

male 247 14.6 = 0.25 203 19.2£0.21 181 22.6+0.21 173 24.4£0.17
emale 238 14.7+0.15 197 19.4+0.21 165 22.7+0.21 154 24.4+0.17

Regressions

Body weight .001 = .001 -.001 £ .001 .0001 £.0004  .001 +.0003

Litter size at 0.04 = 0.04 0.05+0.10 -0.02 + 0.04 -0.10 £ 0.03

irth

<
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Table 8: Least-squares means and standard errors (S.E) for factors affecting body
measurements (Chest width) in Bauscat and Baladi Red rabbits.

findependent Chest width at
lvariable .
4 weeks 8 weeks 12 weeks 14 weeks
Bauscat No s+ No MeansxS. [ eans & NoMeans+ S,
S.E S.E |
Overall mean 726 3.0+0.09 595 89=x0.11 308 11.9x0.09 500 13.2=0.10
Year of birth
1st 244 4.8+0.13 170 89+0.22 148 12.0+0.19 143 13.1 +0.20
199 49+0.11 167 90+0.16 150 11.8+0.14 149 128+ 0.15
283 3.1 +0.12 258 9.0+0.19 210 12.0+0.17 208 13.6+0.17
124 3.7+0.413 87 7.2+0.20 71 12.2+0.18 69 13.2+0.19

205 50+£0.10 161 98+0.45 128125:0.13 124 13.5+:0.14
263 5.1+£0.10 225 94+0.14 198 11.2+£0.12 198 13.2+0.13
134 6.0£0.12 122 90:+0.18 11112.0+0.16 109 12.8+0.16

111 56£013 79 8.6+021 63 11.8+0.19 61 13.3+0.19
159 5.1 £0.11 126 90+0.17 104 11.9+£0.15 103 129+ 0.15
153 49 £0.11 131 92+0.17 111 120+0.15 11 13.2+0.15
114 49012 94 89+0.19 81 123+40.16 79 13.3+0.17
129 5.0+£0.12 108 88+0.18 103 12.0+0.15 100 13.4 £ 016
60 18+0.14 57 881022 46 11.7x60.19 46 12.8:0.20

350 5.0+0.09 303 89013 259 11.9+£0.10 251 13.2£0.12
376 49:0.09 292 88+0.13 249 120+ 0.11 249 13.1 £ 0.12

001 + .0004 -.00004:+ 001 £ 0003 0003 £
0001 .0003
002:0.62 003003  0.10:003  0.10+0.03

485 4.9+06.13 460 9.2+0.12 436 11.1 £0.25 327 12.7£0.15
175 4.7+6.16 142 9.1+0.27 123 10.2+0.38 115 |2.310.28

158 5.1£0.15 130 9.6+0.20 11311.3+£0.31 113 12.9+0.22
152 4.7+0.17 128 8.9+0.25 11011.7£0.36 99 12.9+0.28

119 5.1+£0.17 90 941024 78 12.4+0.36 77 13.4+0.27
128 45+0.15 109 85+0.19 94 109+0.31 88 13.0+0.23
151 48+0.15 128 89+0.17 116 10.5+0.28 109 12.2 £ 0.19
87 5.0+0.16 73 105+0.23 58 10.0+0.35 53 12.3+0.28
102 4.7+0.16 82 98+0.21 71 11.1+£0.32 69 12.7+0.23
115 32045 92 97+0.18 82 11.0+0.30 79 12.7+£0.21
112 49+0.15 96 9.6+0.18 84 11.3+0.29 78 12.9+0.20
92 52+0.15 79 9.6+020 69 11.0+0.31 63 12.7+0.22
41 49+£0.21 31 772035 26 10.8+0.49 23 12.6+0.42
23 4.3+£0.22 21 9.0+0.34 15 11.2+0.50 15 13.+0.37
247 49+0.14 203 9.4+0.14 181 11.1£0.26 173 12.7+0.17
238 4.9+0.14 197 9.1x0.14 165 11.0+0.27 154 12.7+0.17

Regressions

Boay weight 001 £ .0004 001 = .06004 088(2) 4i .001 +.0004

Litter size at birth -0.02 + 0.02 -0.10 + 0.04 0003 + .001 -0.02 + 0.02
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" Fable 9: Lieast-squares means and standard errors (S.E) for factors‘ affecting body
measurements (Loin width) in Bauscat and Baladi Red rabbits. '

[independent . Loin width_ ,
variable :

il 4 weeks “Sweeks: 12 weeks 14 weeks
Bauscat’ No Means £ S.E No Means £ S.E No Wesalil:s + No Mesags +
Overall mean 726 3.7x0.03 595 5520.05 508 63004 500 72004} (
Year of birth ' ’ L
1st 244 3.6+x0.07 170 55+0.10 148 6.4+0.10 143 7.2+ 0.11
Dnd 199 3.7+0.05 167 5.6+0.07 150 6.2+0.07 149 7.1+0.07 |
grd 283 3.8+0.06 258 6.2+0.08 210 6.2+0.13 208 7.3+0.09

eason of birth '
Autumn 124 3.5+0.06 87 59x0.09 71 67+0.09 69 7.0x0.10
Winter 205 3.4+0.04 161 50+0.07 128 6.3+0.07 124 7.2£0.07
Spring 263 3.7+0.04 225 52+£0.06 198 5.8+0.06 198 7.1+ 0,06
lS)ummer 134 4.1£0.06 122 59+0.08 111 6.2+0.08 109 7.4 £0.09
arity
1st ) 111 3.8+£006 79 55+0.09 63 62+0.10 61 7.3x0.10
2nd 159 3.6+x0.05 126 5.6+0.07 104 6.3+0.07 103 7.1 £0.08
Brd 153 3.8+0.05 131 5.6+0.07 111 6.3+£0.07 11 7.2+0.08
Flg'h 114 3.7£006 94 54+0.08 81 63+0.08 79 7.1+0.09
S, 129 3.7+0.05 108 551008 103 6.2+0.07 160 7.3+ 0.08
g' 60 3.6:007 57 54009 46 63+0.10 46 7.2+0.11
ex
male 350 3.7+0.04 303 5.5x0.66 239 6.3+0.05 251 7.2x0.05
emale 376 3.6+0.03 292 55x0.06 249 6.2 +0.05 249 7.2 +0.05
Regressions
Body weight .001 £ .0002 0001 £ 0003+ .001 £ .0002
.00001 .0001
LSB 0.01 +0.14 0.01 £ 0.01 0.(())0210:1: 0.04 £ 0.02
Baladi Red
verall mean 485 3.6+:0.03 400 5.0+0.10 436 6.0+0.10 327 6.8+0.05
ear of birth
1st 175 3.6+0.08 142 50+0.18 123 5.6+0.13 115 6.5+0.11
nd 158 3.7+0.06 130 5.1+0.14 113 6.0x0.11 113 7.0 £0.08
rd 152 3.7+0.08 128 5.0x0.16 110 6.0+0.12 99 6.9+0.11
eason of birth
utumn 119 3.8x0.10 90 54+0.16 78 59+0.12 77 6.8+0.11
inter 128 3.6+0.06 109 4.7+0.14 94 59+0.11 88 6.9+0.09
pring 151 3.5+0.065 128 48=+0.12 116 6.0+0.10 109 6.5+0.07
I)ummer 87 35+£007 73 53+0.15 58 6.1+£0.12 53 6.9+0.11
arity . :
1st 102 3.6+006 82 51x0.15 71 6.2x0.11 69 7.0+0.09
nd 115 3.7+£0.05 92 51013 82 61011 79 6.9+0.08
rd 112 3.7+0.06 96 5.1:+0.13 84 58+0.11 78 6.8+0.08
tthh 92 37006 79 53+0.14 69 59x0.11 63 6.8+0.08
0 4] 3.6+006 31 5.0+022 26 5.8+£0.16 23 6.6+0.17
23 352011 21 4.6%0.21 15 59x0.16 15 6.6+0.15
ex : .
ale 247 3.6x0.04 203 5.0+0.11 181 6.0+0.10 173 6.8 +0.06
emale 238 3.7+0.04 197 5.1%0.11 165 5.9+0.10 154 6.8+ 0.06
Regre‘ssions , :
Body weight .00004 + 0001 £.0003 0003 = .0002 =
. . .0002 .0001 .0002
Litter size at birth -0.02 £ 0.01 0.03 + 0.02 0.01 = 0.01 -0.02 + 0.02
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Results in (Tables 5, 6, 7, 8 and 9) revealed that, no clear trend could
be observed for the effect of season of birth on body measurements (BL,
LL, CC, WC and WL) measured at different ages from weaning up to 14
weeks of age in both breeds. Similarly, Hassan, (1988); Abdel-Ghany et
al, (2001) and Hassan et al, (2001) reported the same result with
different breeds of rabbits. Ahmed (1997) reported that the effect of
season of birth on body weight might be a reflection of the changes in
temperature. feed quality and differences in milk production of doe from
one season to another.

Parity:

No significant (P <0.05) effect (Table 2, 3 and 4) was detected for
parity on most body measurements traits at most ages studied in both
breeds, except, at 8 and 14 weeks for BL, at 4 weeks for LL, at 14 weeks
for WC and at 4 weeks for WL in B rabbits and at 12 weeks for CC, at 4
weeks for WC and 12 weeks for WL in BR rabbits. was found to be
significant (P <0.05, P <0.01 or P <0.001). The same findings were
observed by ( Hassan, 1988); Abdel-Ghany et al, 2001 and Hassan et al,
2001) .

In the present study, no clear trend could be observed for the effect
of parity on body measurements traits (BL, LL, CC. CW and LW)
recorded at different ages from weaning up to 14 weeks of age in both
breeds studied (Table 5, 6, 7, 8 and 9). On the contrary Hassan, (1988)
with different breeds of rabbits showed that rabbits born in the third
parity had slightly longer than these born in the first and second parity on
(BL, LL, CC, WC and WL) at all ages studied.

Abdel-Ghany et al (2001) and Hassan et al (2001) with different
breeds of rabbits reported that a general trend indicating that BL and CC
at different ages increased with advance of parity and as a consequence it
is virtually greatest at the 3™ parity.

Sex:

Results in Tables (2, 3 and 4) revealed that the effect of sex was not
significant at all ages studied except at 4 and 14 weeks for BL, at 4
weeks for CC and at 4 and 14 weeks for WL in B rabbits and at 14 weeks
for BL and at 4 weeks for LL in BR rabbits. The same findings were
observed by Hassan (1988), Abdel-Ghany et al (2001) and Hassan et al
(2001) on BL and CC. Also, Luzi et al (2000) found no significant
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differences according to sex amongst body measurements (body length;
rump length; abdomen circumference; thigh circumference and chest .
circumference) of live’ ammals till 120 days of age: usmg commercial
crossbred rabbits.

Lest squares means of body measurements in Tables (5. 6, 7, 8 and
9), show that males scored somewhat greater body measurements than
females at most ages studied. The same trend were observed by Hassan
(1988) and Abdel-Ghany et al (2001). Also, Luzi et al (2000) couldn’t’
detect any sex consistent trend on live animals BL from weaning till 120
davs of age. Hassan et al. (2001) couldn’t detect any sex consistent trend
on CC from weaning till 12 weeks of age.

Genetic Aspects:
Sire effect:

Results in Table (2.3 and 4) revealed that the sire effect was
significant (P <0.05. P <0.01or P <0.001) on body measurements at 4 and
14 weeks for BL: at 4 and 12 weeks for LL; at 4 weeks for CC; at 4, 8
and 14 for CW in B rabbits; at-4, 12 and 14 weeks for BL; at 4 and 12
weeks for LL; at 4, 8 12 and 14 weeks for CC; at 4, 12 and 14 weeks for
CW and at 8, 12 and 14 weeks for LW in BR rabbits. Estimates of
percentage of variance components due to the sire effect in B and BR
rabbits, ranged from 0.19 to 5.0% in B rabbits and from 0.22 to 14.3% in
BR rabbits (Table 10). Variance components due to sire effect were
somewhat low in both breeds. Similarly. EI-Deghadi. (1996) and Ahmed.
(1997) using Henderson III method with different breed groups observed
low to moderate estimates of sire variance components for growth traits.

Heritability effect (h’,):

Estimates of heritability for body measurements ranged from 0.01 to
0.21 in B rabbits and from 0.04 to 0.58 in BR rabbits (Table 10).
Estimates of heritability in Baladi Red rabbits are higher than those in
Bauscat rabbits. in most cases. In Practice, these high estimates of h25
may be used by rabbit breeders in Egypt to improve body measurements
of Baladi Red rabbits through selection.

Khalil et al, (1987) indicated that sire heritability estimates of body
weights for the local breed (Giza White) were higher than those
estimated for the exotic breed (Bauscat), was attributed to that local
breeds were not subjected to any intensive program of selection. as that
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experienced in exotic ones.

Table 10: Heritability estimates (h,’) and their standard errors and percentages of
variance (V%) for body measurements recorded at different ages in Bauscat and Baladi
Red rabbits.

raits Bauscat Baladi Red

d.f h°£S.E. V% df h°'tSE. V%
body length at '
4 Weeks 14 0.10+0.10 2.1 13 0.13+£0.10 3.4
8Weeks 14 a a 13 0.01 £0.09 0.22
12 Weeks 14 a a 13 0.19+0.13 4.6
k,o 14 Weeks 14 0.12+0.10 3.1 13 0.02 + 0.0} 5.3
in fength at ' ' ;
eeks 14 0.10 = 0.07 26 13 0.12+0.10 2.5
8Weeks 14 a a 13 0.09+ 0.9 23
12 Weeks 14 0.11£0.09 27 13 0.19+0.13 4.7
14 Weeks 14 a a 13 0.10£0.10 1.6
Chest circumference at
4 Weeks 14 0.08 £ 0.06 2.0 13 0.1t =0.09 3.0
8Weeks 14 0.11£0.08 2.7 13 0.22+0.13 5.4
i2 Weeks 14 0.08 £ 0.08 2.5 13 031=0.17 7.6
14 Weeks 14 0.01 £0.06 0.19 13 041 +0.20 10.3
hest width at
4 Weeks 14 0.04 £ 0.05 1.0 13 0.51 £0.20 10.1
8Weeks 14 0.11 £0.08 2.7 13 0.11 £0.10 2.6
12 Weeks 14 0.09 +0.08 1.0 13 0.39+0.19 9.6
14 Weeks 14 0.14+0.09 34 13 0.19+0.13 49
in width
4 Weeks 14 0.21+0.10 50 13 0.04 £ 0.07 1.1
8Weeks 14 0.12+0.08 3.1 13 026+0.14 6.9
12 Weeks 14 0.05+0.7 1.0 13 0.58+0.23 14.3
~ 14 Weeks 14 0.04 £ 0.0 1.1 13 0.13+£0.12 3.8

a = Negative estimate of sire component of variance were set to be zero.

Regression coefficients:

The linear regression coefficients of body measurements as
covariant on body weight (Table 2, 3 and 4) were significant (P <0.05. P
<0.01 or P <0.001) at 4, 12 and 14 weeks for BL,; at 8 and 12 weeks for
LL; at 4 and 14 weeks for CC; at 4 weeks for CW and at 4. 8. 12 and 14
weeks for LW in B rabbits and at 8 and 14 weeks for BL: at 14 weeks
for LL; at 8 and 14 weeks for CC and at 8 and 14 weeks for CW in BR
rabbits. These results, are in agreement with those of Abdel-Ghany et al
(2001) and Hassan et al (2001) on most body measurements at most ages
studiedFor LSB on the same traits there were non-significant regression
except at 8 weeks for LL , at 12 weeks for CC and at 14 weeks for LW in
B, at 8 weeks for CC and at 8 and 12 weeks for CW in BR were
significant (P<0.05, P<0.0lor P<0.001). Abdel-Ghany et al (2001) and
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Hassan et al (2001) reported that LSB was a significant (P<0.05.
P<0.01or P<0.001) for BL and CC at most ages studies in different
breeds . Estimates of the regression of body measurements. on body
weight and litter size at birth (Table 3) were generally low and did not
show any consistent trend in both breeds. -
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