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ABSTRACT

A total of 591 F; straight-bred (314) and cross-bred (277) weaning rabbits, produced from two
breeds, one exotic, New-Zealand White (NZW) and a local one, Baladi-Red (BR) as well as their
reciprocal crosses. The study aimed at the evaluation of the crossbreeding effects (i.e. Additive Direct
and Maternal) and heterotic effect of biweekly progeny body (BL) and transverse chest length (CL)
measures from (weaning) at 6 weeks up to 12 weeks of age, as well as the estimation of the non-genetic
Sfactors affecting these traits. ’

Tests of significance revealed that month of birth (MOB) succeeded to prove significatice at all ages
studied except at 6 week age for BL and CL traits. Significance also was detected for breeding group
(BG) on BL and CL traits except at 12" week of age for CL trait. Feed type affected BL and CL
insignificantly at all ages except that at 8 weeks of age for BL traits. Parity affected significantly BL trait
at all age studied except at 10 weeks of age, while failed to prove any significant effect for CL trair. Sex
affected BL and CL insignificantly at all ages excep! at 6™ week of age for BL traits.

Average regressions of BL and CL on their age respective body weight (BW) were siéngicam at all
ages considered, as well as partial regressions within BG on BW at 8 and 12 weeks for BL and 10 weeks
for CL, also on litter size at birth (LSB) at 8 weeks of age for BL traits. Values of direct heterosis (H')
were positive only at 10 and 12 weeks of age for BL and were positive and significance far CL trait at 8
and 10 weeks of age. Direct additive effect of NZW on BL and CL at most ages studied were negative in
JavorBR, though significance was detected at early age stages at 6 and 8 weeks of age for BL and CL
traits, Maternal additive effects (G™) for BL trait were positive and significant at all ages except ar 12"
weeks of age, while for the CL trait were positive ar most ages studied but without significance effect,

Key Words: Rabbit crossing, body length, transverse chest length, direct and maternat additive effect.

INTRODUCTION

A limited research work was carried out on
linear type traits (e.g. conformation measures) in
native rabbits compared with standard ones (Abdel-
Ghany et al; 2001; Hassan et al., 2001). Though of
the relatively slight attention, these type traits may
explain a relatively undersized, but potentially
important amount of variability in measures of
growth in rabbits, The importance of these traits is
easily recognized but it is not well documented in
the scientific literature. Ayyat et al, (1995)
reported that live body weight to thigh length index
could be used for classification of rabbits for
production to different grades both at marketing
and breeding. Crossbreeding is one of the fast tools
offered to the breeder for improving many traits in
farm animals through the utilization of the non-

additive genetic variance. Live animals body length
(BL) constitutes the frame upon which meat would
be deposited. Chest circumference measures could
play an important role in the rabbi’s overall tidal
air during breathing which in turn affect its
healthiness; fitness; vigor and strength. However,
no data were available in the literature on
development of body measurements in rabbits
{Bersenyi et al., 1998).

The objectives of the present work were to
evaluate genetically body length (BL) and
transverse chest length (CI) traits in a
crossbreeding experiment, inveiving one local
breed (i.e Baldi Red, BR) with an exotic one (i.e.
New-Zealand White, NZW); to investigate some
genetic effects (breeding group, direct and maternal
additive) and non- genetic factors (feed type, month
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of birth, parity ahd sex) as well as direct heterotic
effects. |

MATERIALS AND METHODS

This experiment was carried out at Sakha
research station, Kaft-El-Sheikh, Ministry of
Agriculture, Egypt. Data were obtained from a total
of 591, straight-bred (314) and cross-bred (277}
weaned rabbits produced from a diallel crossing
between two bregds, one acclimatized exotic (i.e
sires and dams of'the exotic breed were descendents
of the New Zecaland White, NZW rabbits raised
under the Egyptian conditions ) and the other is a
local one (Baladi-Red, BR). The breeding plan
perniits the simultancous production of the straight-
bred and crossbred rabbits between the two
investigated breefds. In the straight-bred group,
bucks assigned ut:random to breed the dams, as in
case of cross-bred ones, but with a restriction of
avoiding half-sib, full-sib and parent-offspring
mating. !

Live animals body length were measured
from the atlas veriebra to the 7" lumber vertebra,
i.e. dorsal lengrh as cited by Ouhayon and Blasco
(1992} and Paci et al. (1997} which was to some
extent compatible fo carcass trunk fength as cited
by Blasco et al., (1992). Transverse chest length is
the arc that exténds between the two dorsal
diapophysis on bdth sides of the third thoracic
vertebra (tubercular facit) under the scapulae.

Body length (BL) and transverse chest
length (CL) werd recorded biweekly from 6
(weaning) till 12 weeks of age. Rabbits of each
breed group were divided randomly into two groups
each was fed on one of two types of a commercial
compound petleted feed either intact or crumpled
(re-grinded  after ; pelleting), each containing
approximately 16.1% protein, 2.39% crude fat and
12.8% crude fiber. Feed and water were afforded
ad libirum all over the experimental period. Mixed
Model Least Squates and Maximum Likelihood
Computer Program (Harvey, 1990} was used for
analyzing the data. The linear fixed model adopted
for the analysis comprised the effects of breed
group, BG (4 claspes); sex (males and females),
feed type (pelleted with 1 cm. Long and 4 mm
diameter or crumpled); month of birth, MOB (7
classes) and parity (from the 1° till the 3%} as well
as the interactions between BG *sex and BG *feed
type all as fixed effects. The model also
incorporates litter size at birth (Total number born)
and age-respective-body-weight in the statistical
analysis as covariatés (i.e. extracting the average
and partial regressiop coefficients of body length

and transverse chest length on these covariates).
Crossbreeding  effects (Additive maternal G-
direct additive G'; direct heterotic H' effects ) on
body length and transverse chest length traits werc
derived applying a selected set of linear contrasts
on breed grsoup’s least squares means (Dickerson,
1992).

RESULTS AND DISCUSSION

Means and coefficients of variation of
uncorrected records:

Number of observations, actual means,
standard errors, and coefficients of variation (CV%)
for all straight-bred and crossbred breed groups for
BL and CL (from weaning at 6 till 12 weeks of
age) are given in (Table 1). Coefficients of
variation (CV%) of BL (Table 1} ranged between
8.74 — 12.24% in case of straight-bred rabbits,
meanwhile it extended from 9.3] - 14.85% in
crosses. Also, the cotresponding ranges for CL
ranged between 12.37 — 16.8% in case of purebred
rabbits, meanwhile it extended frem 12.91-16.96 in
crosses. However, these result are simifar with
those reported for BL trait by ..bdel-Ghany et al:
2001 and Hassan et al., (2001) on CL trait with
NZW, Baladi Balck and Baldi Red .

The values of CV% given in (Tablel)
showed a general trend indicating that BL and CL
phenotpic variations decreased. with advanced of
age in rabbits. These inferences ceincide greatly,
with those reported by Abdel-Ghany et al; 2001 and
Hassan et al, (2001) on BL and CL traits,
respectively .

The lower CV for BL and CL traits at 12"
week of age than at weaning may be attributed to
that maternal effects diminish with advance of
progeny age. Also, it might to be due to the
consequence of the combination of non-genetic
maternal  environment = and  genetic  factors
(Falconer, 1989).

Month of birth

Month of birth differences in BL and CL
measures were significant at the all ages studied
except at the 6 weeks of age, (Table 2). Abdel-
Ghany et al; (2001) with BL and Hassan et al.,
(2001) with CL measures reported that variations
by month of birth effect were significant at
different ages.

Least squares means listed in Table 3 show
that there was an inconsistent trend for the effect of
month of birth en BL and CL at different ages.
Variations due to month of birth could be attributed’
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to variations in climatic conditions {e.v. ambicent weeks of age. However, Abdel-Ghany =t al, (2001)
temperature, relative humidity...) and day length reported significant effect for parity on BL at 8"
from one month to another. week of age only. Parity differences in CL
. measures were non significant at al! siudicd ages.

Parity These ouicomes were in agreemept with  those
Significant effects were detected for pavity reported by Hassan et al., (2001) in his study on CL

on BL measures at all studied ages except at 10 with NZW, Baladi Black and Baldi Red rabbits.

Table 1: Actual means {mm); standard crrors (£SF) and coefticients of variability (CV} for body tength and
transverse chest length traits in New-Zealand White (NZW); Baladi Red (BR) rabbits and their
crosses. From g up to 12 weeks of age.

G Weeks §Wecks 10 Wecks 12 Wooks
N MoandSE  CV%) N Meangsi UV N Meantsig CV%) N Meapds1: OV
Body Lenath (BL) . |
Overall 391 169.61+1.06 12.00] o 230uztoy 047 445 253264123 1021 411 2T7RI021 28 9331
Sex .
Male 278 199.3041.58 1323 230 230mual 3] 974 2000 23543x167 9.267 186 2TROOT1TY 87T
Female 3130 199.89+1 .43 12.62] 268 2297001 34 10U99) 245 230 40L1.75 10.92] 225 276.19=1 81 l)‘32|
Straight-bred :
NZW . 337 202284137 1RO 2060 234002163 999 184 257074172 906 176 27@ TTol 84 8B
BR 77 199614260 1141 04 2330832064 BYT 59 248394390 12.24 S 278287381 1016
Cross-bred : ‘
NZW x 3R 70 188.8623.35 1485 2TO22A06-3 10 MI37 35 246454356 1073 49 280 823 7 93}
BR x NZW 207 200196188 1348) 171 22097241 V1AL 1470 232994216 1034 132 27334232 9N
Transverse Chest Leneth (L) .
Overall 361 94 314064 10.46E IS [ lgaDn6 13430 445 119312077 13.55] 41t 130224086 1338
Sex ; :
Male 278 94.0610.96 1095 230 11015087 12040 200 11990+ 015 11.98] 186 13p 39118 1230
Female 3130 94524086 16.04] 268 o8 (g—vue LLSS) 2457 118841 119 14750 225 EZQ)S‘J‘L']‘ER 1425
Straight-bred ‘
NZW 237 94.72+098 1597 206 1124300 00 1262 184 121712120 13358 176 341241 235 12,37
BR 77 93784177 168 04 103 RIS 0 1312 39 1383206 13.631 4 REEAJZ:Z.-H 14.29
Cross-bred :
NZW x BR 70 90.07+£1.78 10.52 AT Ba 1343 35 118354242 1516 49 |3k} 1i=2 67 14,35
BR x NZW 207 0 9471112 16961 171 I0ea7=1 12 13700 BT 117994126 1291 132 1_2J(w el 47 1330
Live Body Weight (LBW) : :
Overall 391 316354680 32027 498 FIANT=RT6 2737 445 8995641074 2518 441 | P04 331312 24 08
Sex i
Male 278 327814930 29,66 230 7336341131 23.79) 200 913.60+14 54 22,51 186 10353 08+19 16 2444
f'emale 313 306354975 3400 268 GU0S8EITS6 R0 245 BRT.R6E1S 46 2725 225 {09] In-I8 8y 2596
Straight-bred
NZW 237 3590121080 2974 266 760 13+13 83 26,13 184 95766113554 22.0LF 176 1170311985 2249
BR : 77 302141628 28450 o4 700 00+19 51 22050 39 884 8342773 24.07] 34 10SF 113506 2451
Cross-bred
NZW x BR 70 472.93+18.44 32.62 37 eU3 06024 4 20,60 35 873.43+2928 24.80 49 11037123264 20006
BR x NZW 207 488.04+11.54 33203 171 en6.07:15.04 29505 147 -842.521'19.?(] 28347 132 1036.19-23.17 2509
T Litler Size at Birih {LSB) ]
V=Sl . CV%
Ovepail : 673+ 007 27.00
Sex : Male G683+ 27.00
Female [NEREE Y 20.98
Strajght-bred  NAW 6314010 24.78
BR G424 0|3 20.60
Cruss-bred NZW x BR 6.3 - 4123 30.08
; BR x NZW 725014 28.43 !
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Table 2: F-rut;io of least squares analysis of variance of different factors affecting body length (BL) and
Transverse chest length (CL) traits from 6 up tol2 weeks of age in New-Zealand White (NZW);

Bci]ridl Red (BR) rabbits and their crosses.

6 Weeks 8 Weeks 10 Woeks

’ Snurrclcs of Pl Body Length {BL)
variatons

| 1= Vilues

3 1.80%* 370% L

L 5654 082 206
FIEDTYPE ) 0.39 1010+ 94
PARITY 2 4.14% L
MOT [ 0.4 2850
BUX SEX 3 0.94 0.0%
G X FEED 3 247 0.94

REGRLESSORS

12 Weeks

6 Weeks 8 Weeks 10 Weeks 12 Weeks

‘Transverse chese length (CL)

- Values

3 (o 347 4 42 281 0.73
(] 254 002 .06 ()H
[ERIES 138 3.06 3.02 1.24
S 2496 023 370 110
281F 554 16.30% %% 3 FRRkEs JodFEEE
03 1.29 048 2.71* 0.23

] .85 949 34i* .07 1.88

REMAINDER- \'\
RSQUARED

377.51 1791 177.27

|
1 180 27% %+
|
[ 046 0.5] (175

e Spenificunce sl (P 005y, FF = Signitcanee al (P2 001 # Significinee w

|
13V | l SgEeRE G| GONEEEE | QR TEREs L gasioek QO3 FFEEEE Q06 JoFFEF
3G *BW | 3 061 2657 163 AR (81 109 2.88* 2.26
L.SB | 1 0.03 3 0.n7 363 ars 2341 1.72 1.31
BG *LSB 3 3 376 A7 .59 240 0.91 1.29 1,132 0.41
REMAINDER-1H 363 470 417 383 363 470 417 383

171447 182,74 60,99 U334 9l1.16
76 0.28 0.71 0.66 .72

<O A0T ) ¥ = Siopglicance at (< 00001 )

130 Preed grovy. MON= Month of birth, BW= Body weight LSB=1iter sig at hirth

Least sqparcs means, (Table 3} revealed a
general trend indicating that BI. at different ages
increased with gdvance of parity 1l the 2" parity.
However, no cobsistent trend for CL measures with
advance of parity rank was observed. Abdel-Ghany
gt al: (2001) and Hassan et al., (2001) recorded a
trend showing thal BL and CL at different ages
increased with 1d\m1<.e of parity and were virtually
arcatest at the 2 parity.

Effect of parity on BL and CL may be due to
changes in the aspects of physiological efficiency
of the rabbit dam. especially those reluted to its
stage of maturity und the effect of this stage on
intra-utering cnvironment during pregnancy, miik
production and the maternat ability of the doe (0
nurse its progeny, which may advance with parity.
Such a conclusion was artived at by Afifi and
Fmara, 1984 in case of growth traits.

Sex (S)

Results in Table 2 revealed that the effect of
sex was not sigtdlicant neither on BY nor CL of
rabbits at all pest-weaning ages studied except at 0
weeks of age on' Bl trait. In this rewcct Abdel-
Ghany ¢t gl: (2001) and Hassan ¢t~ (70()1
reported Slgl‘lll]LJm cffect for sex on Bl. and Cl.

6" weck of age only. However | Luzi et ai. (20(}(
found no significant differences according to sex
amongst body mpasurements (body length; rump

length; abdomen circumference: thigh
circumference and chest circumference) of live
animals till 120 days of age using commercial
crossbred rabbits,

l.east squares means of post-weaning BL
ad CL in (Table 3) showed that males were.
somewhat  greater in BL than females. Abdel-
Ghany et al: (2001) reported similar results on BL
measures with NZW. Baldi Black and Baldi Red
rabbits. Nevertheless, Luzi gt al. (2000) couldn’t
detect sex consistent trend on Tive animals BL from
weaning till 120 days of age. Hassan et al., (2001)
reported an inconsistent trend for the cffect of sex
on CL at different ages considered. However, other
investigators indicated that female rabbits tended to
have higher records in growth measures than males
fe. ¢ ANf, 1971 Khalil, 1980; Mahajan et al.,
1980 and Khalil et al., 1987).

Feed type (F)

No siunificant effect was detected tor feed
type on BL and Cl. measures except at 8" week ol
age lor BL . (Tabic 2). In agrecment with results on
B31.. Abdei-Ghany ¢t al, (2001) detected significant
effect fm' feed type on BL of rabbits at 8" week of
age only. Hassan ¢t al., (2001) reported that CL
measures affected significant by feed type at 8 and
10 weeks of age.




Table (5): Partial regression coefficients , b (+ Standard Error, SE) of body length, BL and transverse chest length, CL on litter size at

bady weights of New Zealand White (NZW) and Baladi-Red (BR) rabbits'and their crosses from 6 up too 12 week of age.

birth and live

s o = Breed Age per wecks
s HE o 6" week | 8" week ] 10" week 1 12" week
o T~ Croups b +SE b ¥ SE b +SE b TSE |
NZWxNZW -5.003361  +0.004960 -0.008¢21  +0.002711 0002642 +0.002179 -0.002805  +£.002534
£ ] NZW x BR 0004790 £ 0.007488 0.008338 = 0.004160 £.009231  +0.003267 0.006116  + 0.004166
2| BR x NZW 0.002049  +.005181 0.004773 2 0.002812 004503 +0.002210 -0.004198 4+ 0.002822
- BR x BR 0. m)m"n 10007761 0004236 4 0004462 -0.002086  + 0.003183 0.000887  + 0003751
ZTNZWIN/W IO O068T0 - 0 003630 LO02680 Lo HO0TOTR = 0001969 | S0.000240 1 0001761
% 1 NZW x BR ‘ SO00KTOY 0 008N -} ()(12.‘"32 L3235 0004039 10002933 001932 -~ DHIR9S
_ﬁ S BR x NAW (HA47 L 0.003812 1904 = 0.002200 0O02869 1 0.001957 0002462 4 0001961
BR b BRI 0007432 0005711 0002053 ¢ H_()UR—I‘H —f},_(]{lT‘_)ZT' HOO02874 S000TY 4 002600
TN + 66503 TOauRey L 02370175 0310627 | 0396336 4 0.20018) ) 1274735 4 0394617
E | RAWNBR L1065 10639849 S0.032020 0+ 0429149 0551016 0.389982 0605 H G 20512595
EE AU BR x NZW J SLO8SRI8 - 0306813 S0.230871 0+ 0305274 -0.044950 0 - 0287771 00180629 4 0.396630)
s BR x BR 1.029880  + (L861443 0335066 +0.331434 -0.109730 + 0484833 0488676 4 0,566323
= NZWxNZW 0.135850 +0.360987 0.477792  +0.243053 0131277 + (262248 0413793 +07274213
5 | 91 NZW x BR -0.764341 £ 0.483352 -0.672232  +0.335793 -0.036727  +0.352442 -0.096237  +0.356473
E Y BRxNZW 0175503 +0.372042 0447352 +0.238865 -0.044990  + 0.260070 -0.282042  +0.275626
| | BRxBR 0.803993  +0.633895 0641792 +0.415845 -0.029360  + 0L438181 -0.035513  +0.463017
s | | NZWXNZW 84 31 - 0.003 Xi = 0.067 Xj 94.99 - 0.008 Xi- 0232 Xj 100.39 + 0.003 Xi - 0.396 Xj 107.35 - 0.003 Xi+ 1.275 Xj
S || NZW x BR 8431-0.005 Xi~ LO1L Xj $4.99 + 9.009 Xi - 0.052 Xj 100.39 + 0.009 Xi + 0.551 Xj 107.55 + 0.006 Xi - 0.603 Xj
;; Z 1 BR x NZW 81314 G.002 NI-0.086 Xj 9499 - 0,003 Xi - 0.251 Xj 10039 - 0.004 Xi - 0.045 Xj 107.55 - 0.004 Xi - 0181 Xj
= | | BRxBR 8431 + {006 Xi+ 1.030 Xj 9499 + 0.004 Xi +0.335 Xj 100.39 - 0.002 Xi - 0.110 Xj 107.35 + 0.001 Xi - 0.489 Xj
2 NZWxNZW l 80.08 - 0.001 Xi+ 0.136 Xj G121 - 0.003 Xi+ 0,478 Xj 9858 + 0,001 Xi+ 0131 X] 105.45 - 0.000 Xi+ 0,414 Xj
& | | NZW x BR 80.08 - 0.008 Xi - 0.764 Xj 91.21 - 0403 Xi- 0.672 Xj 98,58 + 0.004 Xi-0.057 Xj 105.45 + 0.002 Xi - 0.096 X
b ~*| BR < N/W 8008 D007 Ni- 0176 ] 9121 = 0007 Xi - 0447 Xj 98 38 + (1003 Xi—U.045 Xj 105,45 + 0.002 Xi- 0.282 Xj
5L BRA R | e apnTND URGIN] G120 0N 602N [ OSSR 000T N 030N | 10545 - 608 X - D036 X7
A= Live Hml\ \\u“ Wat the 1u|)u11\0 weck: X Lider Size at Birth.

By
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Table 3.

F____ ______

Least squares means (+Standard Error, SE) of different factors affecting body
length (BL), mm. and transversc chest length (CL), mm. traits from 6 {(weaning) up
to 12 weeks of age in New-Zealand White (NZW); Baiadi Red
and their crosses.

(BR) rabbits

Fuctors

ks

Boweeks !

H)weeks

12 weeks

Mean = 8T T

N

Mean + SE

Mean £ K817

41l
176
34
230
49
132
181
186
223
167
244
208
161
42
56
66
110
39
8y
38

273,621
28108202
278.35%1.37
283.0142.15
27921356
281 41£1.33
279861 40
279901 27
279.6311 .40
280.13£1 37
2747541 4u
279 44+1 37
283.453+2.60
2825534263
282118241
278.78%1.50
277764245
283201 59
278754250
2740325397

33

—
279 .88x1.08

werall Mean SOL joN 4127 | a0y 235304079 445 233 0634105
St NZW 237 10753%0.6% [ 200 233230100 | I8 253.7141.33
{ 3w BR 77 201308268 | 64 2385ci60 | 39 249254206
( Av. 34 199524167 | 2T 236891102 ) 243 2514821 53
Crishied NAWXBR | TO 191384279 1 ST 231664169 | 55 251024213
\ BRxNAW | 207 202202055 [ 170 230.357-097 | 147 238.03%1.33
‘ Av 277 10aT9RL6E {228 234000000 [ 202 254584109
' Male 278 s 8663 123 23a0d103 | 2000 254265137
| Female | 313 200454155 | 268 234960095 1245 251 7941 24
| Pelted | 269 197404168 | 214 137622105 | 181 250 84136
;’ | Crambled | 327 TOS B3ROV | 28T 23339102 | 264 234 21%1.33
‘ S \ I I JueAUEl &5 | M8 233740004 [ 221 2525940 46
‘ 1235 anpoxeley 193 232360100 | 076 255074130
} 3 THOOuse0i308 [ 3T 24020+ 96 | 48 251.4142.49
= Vot Mar. 0 100462339 ] 05 231744202 1 30 240334257
| Apr U8 U03223.00 [ 87 228310185 1 700 248404237
'i RIE May 128 200726242 [ 122 23292044 ] 117 248 ¥6£1.82
j | sune |0 wtsess | cmaTelss | M 23637258
; [ duly L3V IGA9HLO3 | T 33S25E023 | YR 254.54k0 55
5 ) Aug. BU YN T2 81 [ S0 242 8ui RS | 45 2003604241
- Sep. 36 wisgsdoo f 2 21270 |1 25304382
i Irangverse Uhest Length (CL)
“% ] Mean Y3TO-08Y | AW 109060 [ 445 120.6040.77
. LONAW GESEETS ] 2 TtoesanTe ) 184 12001350.98
| I R T Gedars7 | e+ noaus1 21 LS [isa7e15
i | Av. 3L Y3817 | 270 108.A40 1T | 243 119256097
D Uneetiad DNAWXBR G T00 wl20kb9l | 37 TTIATE2T [ O35 120054056
| BRXNZW | 207 9364108 { 171 11064073 | 147 122832097
| Av. 277 9342002 | 2280 11001075 | 202 121042095
. \ Male 2T olaael 14| 2300 79078 | 2000 121 182101
! i lemale oo ud e 0y | 268 |08 730172 245 120014089
‘. Popeied [ 269 wimiwn 17 [ 204 Ti0es079 1181 120 79100
| | Crambled 1322 3oy P28 108 0u=0 77 | 264 119414098
i : st 2 o3 irsle | 248 10375086 | 220 1Uodel 07
: [ 2nd 235 wsarla7 [ 13 qoeexrn 77 | 176 1200630096
L, TEOGIUA=R G AT 0 alAR 48 12153-1.83
L Mar FOoow2 =230 f 6% JO7R8=153 | 3Y 0 122011189
| [ Apr OF  ud 9203 ]8T IRTIE039 | 700 126185174
; [ Moy 128 us3341.60 ) 122 J0437er09 DT 117394033
| hine 3T w3 d0R2.00 [ 43 H6 331 3% 41 118.92+1.75
" July 139 931455034 ] 108 108232003 | 98 117524013
i | Aue 69 ol29=106 L300 10T o230 | 45 118.50%1.77
J_,_ B | Sep 30 wITagz |2 Pg2dizo4 | 15 123061280

130,300 79
130854099
1318+ 35
305174100
1288341 57
131354009
130.09+0.97
130.67+1 02
129 9440 42
131015102
129.60£1.00
131 ©1+).09
130.67+1.00
128.33£1.90
129555192
134,761 76
128.0941.35
[28.60£1.79
126,632 10
131624182

|
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Table 4: linear function, mm (#Standard crror, SE) of straight-bred differences and crossbreeding
etfects pertaining body lengith (BL) and Transverse chest length (CL) traits from 6 up to

12 weels of age.

S
Effect Trait " Age per week |
& 8 1o 12 |
Steaight-bred difference: | [
NZW vs Balads Red | Body lenath : BRI h TR | -35241.73 44012 23 :
i ransverse chest leneth [ -0 3512.026% | 4295103 %=+ 1.7621.63 GaTrlag |
Direct heterosis ! !
NAW X BIRR Rody lenath - A RRIEEN 2272208 2775 4 3100159 S BD
s =136 =117 1.23 (RS
NZW X BR Transverse chest length (Lt -0.56L1 447 246+ 937 269117 EINAEA MR
Mar 5 DAY 227 2235 A% .
Direct additive |
NAW Body length EFFE R RN I B I N B T e -1.2221.65 S S5]07 |
NAW ‘Transverse chest length 4 30t d66*F 2Alk 07 S O1E1G.20 SIMALp22
Maternal additive
NZW Body length L83 [ xkk 491+] 8y=* 69042 4245 ERIEDA SRR R
NZW Transverse chest length 442 15 -0.74£1 .42 17941 78 251178
* = Significance at (P= G.03% ** = Signilicance ab{7= 0 01y ##% = Sienilcance at (P< 0.000).

Straight-bred difference: (NZW x NZW 5 - (B3R 8 DI 100G = G - i s + G
Direct heterotic (units): 1 Trecaw = 0.5 % R O N0 DNAW 5 BRY-03 X FBR X BRI+ (NZW § NZAW)Y!

Divect additive (Tor NZW ) (Glze - Gl

A AW N IR - HBR K BRY + (IR 1 NAWYY

Maternal addifive (Tor NZAW): (G - GPaps 1 0 NAW S 13101 (B S S/WR

Where  NZW = Now Zealand White and BR = Buladi-Rad Rublis
npseit hreeds. respectively,

G'and G™ are direct addinve and imatemal additive ol the s

However, Iczlst.squares means (lable 33
revealed that the values of  crumpled feed were
somewhat greater than pelleted leed for Bi. except
at the 8" week of age. Abdel-Ghany ct al: (2001
reported no obvious trend for the cffect of feed bpe
on post-weaning BL of rabbits. In the contrar

least squarcs means revealed that the values of

pelleted feed were somewhal greater than crumplod
feed for all CL measures. Hassan et al. (2001,
revealed that CLooof those fed pelleted  feed
transcended those on the crumpled one.

Breed group (BG)

Considering least squares analysis of’ BL and
CL measures {Table 2), data revealed thar brewd
sroup constituted a significant source ol variation at
all ages studied except at 12" week of ave for (1.
traits, Similarly, breed group effect wus reported 1o
be a significant source of variation on BL and (1.
by Abdel-Ghany et al: (20001) and [lassan et al:
(2001) at all ages studied, except al 6" week of aue
for CL rail,

Least squares means presented n (fable 33
revealed that values of the crosses sired by BR
bucks {i.e BR*NZW) excelled its reciprocal cross
which genttored by NZW males for BL. measures at
ages considered exeept at 12" weeks of ave and CL
measures ai 6 and 12 weeks of age only.

Interactions

Effects of (BG X Sex) or (B X 1)
interactions on Bl were not significant swhich were

in agreement with those reported by Abdel-Ghany
et al; (2001). However, results showed the presence
significant eftect tor (BG X Sex) interaction on €L
at 10™ weelk of age only (Tabie 2). winle (BG X 1)
interaction proved significant effect a1 8. 10 weeks
of age for CL measures. Also, Hassan et ai. (2001)
recorded significant effect for interaction between
breed grotp and feed type on CLoat 8 and 10 weeks
of age.

These outputs may generaly indicate (hat the
trend of response for each maoiye croup was
consistence in case of both feed type or Sex.

Straight-bred differences

Results of linear contrasts given in {Table 4)
revealed a general superiority ‘of BR rabbits over
NZW for BL measures at all ages <tudicd except al
10 weeks of age. However, those  ditferences
showed significance at 10 & 12 weeks of age. The
present results are analogous with tiose reported by
Abdel-Ghany et al: (2001). On the contrary . the
results  revealed a general supuriorin of NZW
rabbits over BR rabbits for CL at ail uzes studicd
except at 6" week of age. Ilowover these
differences showed significance at 87 week ol uge
for CL measures only. These results e cquivalent
with those reported by Hassan et al (i 201, '
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Direct heterotic effeet (HD

Estnivs ol direet heterosis (H'). calculated
in actual units mm.) and as percentage (%) were
positive only 1or the cross between NZW and BR al
10 and 12 weeks of age for BL and were positive
and significant for CL measures at 8 and 10 weeks
ol age. L the same pattern. Abdel-Ghany et al:
(2001 wik BE reported that direct heterosis
estimates were positive at 10 and 12 weeks of age
for NZW* i3aidi Black and at 17" week ol age for
NZWFBaldi Red but non-signiflcant ellcct was

detected. Ao, Hassan et al (2001) with Ol
reported  po~itive and signiticant dircet heterosi-
Sstmates ol tie same agess for NAW S Batdi Ked

wiitle obsorved positive direct heterosls withouwt

sientlicance ror NAW*Baldi Black rabbits at all age
. sl -

studied exvepi 87 week of age,

These  findings  lead  to state  that
crossbreeding the studied Baladi Red vabbits with
NAW was associated with an improvement in CL
orlvat those dues. However. reciprocal recurrent
selection could have a role in magnilyving the
utilization o ron-additive genetic effects for the
studied tract-

Direct additive effect (G

Contras~ of direct additive efiect on BL and
CLomm at el ages studied  were negative excepl
at 8" week o ave for CL trait, though signilicanpce
wus detected at 6. 8 weeks ol age for BL and Cl.
{Table 43 Fhewe results are in harmony with those
ol Abdel-Cihiis et af; (2001) and Huassan el al,
(2000 The negative records  revardine  direct
additive elfecrs suggest that the use ol NZW rabbits
as 4 sire brova it crossbreeding programs would be
non-usetul v mproving BL and Ciooand using
Baladi-Red Loy vy purpose would e more obvious
Sspecialy ai oos witen direct additive elfects were
sionificant

Leweruh et al. (1996) investicared the effect
of terminal sives of Danish White rablits on body
measurenments ti.e. body length: thigh length; chest
circumfercnce und loins width) and revealed that
most of these measurements,  disrezarding loins
width, were 1o gremr extent sinnlar ar the sire
Lroups

Maternal additive effect (G™)

Reswit= e Table (4) proved that NZW
matersad adisioes ellect (47 on B measures were
positive and ~izeificant at all ages except ar 12
weeh ol age Addel-Ghans et al; (2001) reperted a
comparable resuits on’ BL traits. From another
land. the resus~ indicated that NZW  matcrmil
additive effec (") were positive at 6. 10 und 72

weeks of age tor CL with significant effect detected
at the 6" week of age only. Hassan et al {2001) has
reported a similar results en CL measures, These
results may  address the use NZW rabbits as
maternal  breed in  simple crossing progranis
including these breeds, '

Regression Cocfficients and Prediction
Equation

Table 5 represents - Partial Regression
Cocthicients | b (= Standard Crror, SE) of some
rost-weaning contormation measures (body length,
BLowd trumsverse chest length, CL) on litter size at
Prth and ive body weishis of different rabbit
weceiig 2roups [rom G trough 12 week of age.
Data reveuled that BW and LsB partial regression
coctlicivnts ol the NZW  pures were generally
negative for BL at dilferent ages and ar earlier ages
(1.e. & ond 8 wks ol age) for crosses sired by NZW.
The samie relations were positive with BR pures
considering BL.. [However. with the transverse chest
lengthi, CL the puwrtial regression coefficient was
vencrally  positive considering LSB meanwhile
negative with BW at inost ages.
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