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ABSTRACT

Data on 39! weaning rabbits which consists of 314 straight-bred and 277 cross-bred individuals,
produced through a crossbreeding experiment, from rwo breeds, one exotic, New-Zealand White iNZW)
and local breed, Baladi-Red (BR) as well as their reciprocal crosses. The study aimed al the evaluation of
the heterotic and crossbreeding effects (i.e. Additive Direct and Maternal) of biweekly progeny thigh
thip} length (TL) and hind leg length (HL) measures from (weaning) at 6 weeks up to 12 weeks of age. as
well as the estimation of the non-genetic factors affecting ihese traits.

Effect of month of birth (MOB) on TL demonstrated significance ar 8 and 10 weeks of age and
SJurthermore at 8,10 and 12 weeks of age for HL trait. Breed group affected significantly TL ai 6 and 8§
weeks of age whereas at 6, 8 and 12 weeks of age for HL measures. Feed type had significant effect on TL
and HL at 10 and 12 weeks of age. Parity affect was significant on HL wrait at 10™ week of age only.
Moreover, sex proved sighificant effect only for HL trait at 5" week of age.

The results showed that average regression coefficients of the studied traits (e, TL and HLi an their
age respective body weight (BW) were highly significant at all ages considered, as well «s partial
regressions within BG at § weeks of age for TL and at 10 weeks of age jor HL. However, the partial
regressions on Litter size at birth {LSB) affecied significantly HL at 8" week of age.

The positive and significant effects were detected for Values of direct heterosis (H) at 8" weck of uge
for TL measures. Positive Direct additive effects for NZW was shown at 8, 10 and 12 weeks of age for T1,
though significance was detected merely at 8 weeks of age whilst were significantly negative a1 6. 8 and
12 weeks of age for HL. Maternal NZW wdditive effect (G") on TL and HL mieasures was positive at 6 and
12 weeks of age for TL and 6, 8 and 16 wecks of age for HL measures. However significant " effects

were detected at the 6 and 8 weeks of age for TL mewnwhile at 6, 8 and 10 weeks of age for H/.
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INTRODUCTION

A limited research work was carried out on
linear type measures (e.g. conformation measures)
in native rabbits compared with standard ones
(Ahmed et al., 2002 and Hassan et al., 2002). The
importance of these traits is easily recognized but it
is not well documented in the scientific literature.
Therefore, these secondary traits may have a role in
classic breeding programs. Ayyat et al, {1995}
reported that live body weight to thigh length index
could be used for classification of rabbirs for
production to different grades both at marketii 1 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.

Conformation traits in rtabbits can be
employing as early indicator for their longevity; for
characterizing offspring morphologically and to
detect obvious deficiencies of animals which may
result in severe problems to cope with their
environment {e.g. leg problems) or present troubles
to farmer. Hind leg in rabbits plavs an important
role in supporting the body during resting and in
movement. It also bears the whole body during
most reproduction activities. Leg length traits could
play an important role in the rabbii overali growth
(1.e. heavier weights require stronger hind leps).

The objectives of the present study were to
evaluate genetically thigh hip length {TL) and hund
leg length (ML) traits in a crossbreeding
experiment, involving a local breed (i.¢. Baldi Red,
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BR) with an exotic one (i.e. New-Zealand White,
NZWY, 1o investigate some genetic effects
{breeding group, direct and maternal additive) and
non- genetic factors (feed type, month of birth,
patity and sex) as well as direct heterotic effects.

MATERIALS AND METHODS

This cxperiment was carried out at Sakha
research  station, Kafr-Ef-Sheikh, Ministry of
Agricyiture, Euypt. Data were obtained from a total
of 591, swaight-bred (314) and cross-bred (277}
weaned rabbiis produced from a diallel crossing
between two breeds, one acclimatized exotic (i.c.
sires and dams of the exotic breed were descendents
of the New Zealand White, NZW rabbits raised
under the Egvptian conditions and the other is a
tocal one (Baladi-Red, BR). The breeding plan
permits the simultaneocus production of the straight-
bred and crossbred rabbits between the two
investigated  breeds, In the straight-bred . group,
bucks assiensd at random to breed the dams, as in
case of cross-bred ones, but with a restriction of
avolding half-sib. full sib and parent-offspring
mating.

Measures of Right hind leg length (i.e. rear
canon or crus from knee to ankle as cited by
Bersenyi et al.. 1998) and Hip {Thigh) length from
the junction with the pelvic girdle till the hind
eminence ot the leg, were taken. Thigh hip length
(TL) and right hind leg length (HL) measures were
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 ol u commercial compeund pefleted feed
vither imact  or crumpled (re-grinded after
pelleting). cach containing approximately 16.1%
protein, 2.39% crude fat and 12.8% crude fiber.
Feed and warer were afforded ad libitum all over
the experimental period. Mixed Model Least
Squares and Maximum Likelihood Computer
Program {Havvey, 1990} was used for analyzing the
data. The lincar fixed model adopted for the
analysis comprised the effects of breed group, BG
(4 classes); sex {males and females); feed type
(pelleted with | 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
mteractions between BG *sex and BG *feed type all
as fixed effects. The model also incorporates litter
size at birth, LSB (Total number born) and age-
respective-body-weight in the statistical analysis as
covariates (i.c. cxtracting the average and partial
regression coeflicients of thigh length and hind leg
length on these covariates). Crossbreeding effects

{Additive maternal GM; direct additive G direct
heterotic H' effects) on thigh length and hind leg
length measures were derived applyving a selected
set of linear contrasts on breed group’ 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
T and HL (from weaning at 6 till 12 weeks of
age) are given in (Table 1). Coefficients of variation
(CV%) of TL (Table 1) ranged between 11.86-
1521% in case of purebred rabbits, meanwhile it
extended from 12.80-16.20 in crosses. Also, the
corresponding ranges for HL trait were 8.50 - 12.24
and 825 - 11,82. However, these results are simiiar
with those reported for TL trait, by Ahmed et al,,
(2002) with NZW, Baldi Black and Baldi Red
rabbits,

Estimation of CV% given in (Table 1},
showed a general frend indicating that TL and HL
phenotypic variations decreased with advance of
age in rabbits. These inferences coincide greatly
with those reported by Ahmed et al,, (2002) on TL.

However, the higher CV% for TL and HL
measures al weaning than at marketing may be
attributed to that these traits would become less
sensitive to non-genetic factors such as maternal
effects, which in general, 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 were significant
at 8, 1G weeks of age for TL and HL measures.
(Table 2). Analogous to these results, Ahmed et al.,
(2002} reported that variations in TL caused by
month of birth effect were significant at 8, 10 and
12 weeks.

Least squares means listed in (Table 3) show
that there was an inconsistent trend for the effect of
month of birth on TL and HL at different ages.
Variations due to month of birth could be attributed
lo variations in climatic conditions (e.g. ambient
temperature, relative humidity...) and day length
from one month to another.
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Table t: Actual means (mm.); standard errors (+SE) and coefficients of variability {(CV} for thigh
and hind leg length traits in New Zealand White (NZW); Baladi Red (BR) rabbits and their
crosses from 6 up to 12 weeks of age.

6 Weeks 8 Weeks 10 Weeks 12 Weeks
N | MeantSE CV%| N | MeansSE CV% | N | MeantSE  CV% | N | MeaniSE  CV%
Thigh Length (TL)
Overall 501 184.19£0.52  14.96 498 ]93.8620.55 13.09 |445 [100.45+0.60 12.69 14111107.65-071 13.93
Sex
Male 278 184.14:0.78 15531230 [95.22+0.75 11.91 (200 110).45+085 11.84 (1861108234095 11.98
Female 313 [84.2320.69 1446|268 [G2.69+070 1398 1245 [99.63+085 1333 |225(107.18:1.10 1539
Straight-bred
NZW 237 (84701079 14315206 |95.80+0.84 1256 |184 1103.59+091 11.86 [176(1E1.59+t 0K 12.90
BR 77 (83.87£127 13101064 01.17=1.51 1328 |59 {9822+1546 1210 |54 |103.61:2.15 1521
Cross-bred
NZW x BR [70 [80.71x146 15.15(57 94302172 1376 155 |98.82+1.86 13.94 {49 j106.53-226 14.88
BR x NZW {207 |84.524095 16121171 [9237+093 13.15 [147 |98.03+1.03 1280 |132 104.45;}7.722 13.41
Hind Leg Lenpth (HL}
Cverall 591 [sn414037  11.33[49% [00.4840.39 9.67 1445 [98.1640.41 8.87 [411]1049440 43 83§
Sex
Male 278 180.0220.55 1839|230 |S1.1120.57 943 |200 [98.55x0.62 8.88 186 (105.08 (162 8.492
Female 313 180.75+0.51 11277268 |89.941£0.54 9.85 245 197.8440.55 888 225(104.82:0 61 8.68
Straight-bred
NZW 237 180.74+055 1057|206 (50924063 996 (184 [257.07+1.72 9.06 176105.23:0.67 3.50
BR 7T 181404103 1109064 60704002 §.09 |59  [24839:396 1224 |34 105564110 7.68
Cross-bred
NZW xBR |70 17643x108 11.58(57 87.54+1.08 929 |55 [95.36+1.47 913 49 1105 31=7 24 5
BR x NZW 207 |80.97x0.66 11.821171 19085+0.68 9.83 [147 |98.814+0.78 9.52 1327104172678 ;
Live Body Weight (LBW) |
Overall 591 1516.55+6.80 32.02 {498 {713.87+876 27.37{443{899.561£10.74 25.18 {411 {1104.33=13 12 24.08
Sex
Male 278 1527814939 2966 230 }733.63+11 351 23.79[200i913.50+14. 54 22.51 {186 {1055.08210.16 24.44
Female 313 1506.5549.75 34.06 1268 |696.88+]2.86 30.20]2451887.86+15.46 27.25 [225{1091. 38218 89 2550
Straight-bred
NZW 237 1339.01x10.80 29.74 (206|760 15213.85 26.15}1841957.66415.54 22.01 PI761E171.31210 85 2249 E
BR F7 1502.14116.28 2845 |64 709.06410 54 22,0559 |884.83+27.73 24.07 |54 180511133 06 2451 !
Cross-bred . ‘r
NZW x B3R |70 1472.93+i8.44 32.62 |57 693.60424 44 26.60(55 [873.45+20.28 2486 (49 [11065.71=32.04 20,66
BR x NZW (207 [488.04+11.54 34.03 {171 |666 671504 29.50(1471842.52+19.70 28.33 [132]103629-25.17 25.69
Litter Size at Birth (LSB)
MeantSE CV%
Overall 6.73 + 4.07 27.00
Sex Male 683+0.11 27.00
Female 6.65+0.10 26.98
Straight-bred
NZW 6.51+0.10 24.78
BR 642+ 015 20.60
Cross-hred
NZW x BR 6.30+ 823 30.08
BR x NZW 7.23+0.14 28.43
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Parity Sex (S)

No significant effects were detected for Results in {Table 3) revealed that the effect
parity on TL and HL measures at all studied ages of sex was non- significant on TL and HL of rabbits
except at 10" week of HL trait only (Table 2). at ail post-weaning ages studied except at 6™ week
However, Ahmed et al., (2002} observed that of age for HL trait. In this respect, Ahmed et al.,
variation in TI. caused by month of birth effect was {2002) reported a significant effect of sex on TL at

th

6 week of age only. Luzi gt al. (2000) found no
significant differences according to sex amongst
body measurements (body length, rump length;
abdomen circumference; thigh circumference and
chest circumference) of live animals till 120 days of
age using commercial crossbred rabbits.

significant at 8" week of age.

The results obtained (Table 3) for TL
pertray a clear trend tfor increase TL with advance
of parity at ali ages studied except at 6" week of
age. Also, Least squares means revealed a general
trend indicating that HL at different ages increased

with advance of parity and till 2™ parity. In this The resulls in (Table 3) revealed inconsistent
respect, Ahmed et al., (2002) recorded a general trend for affected TL by sex at the different ages.
trend indicatmg that TL at different ages increased However Ahmed et al.,, (2002) showed that female
with advance of parity and as a consequence it was were somewhat better than males with small
virtually greatest at the 3" parity. Effect of parity differences between them. From another hand, the
on TL and HL may be due to changes in the aspects results  obtained indicated that females were
of physiological efficiency of the rabbit dam, somewhat greater than males in HL least square
especially those related to its stage of maturity and means at all studied ages except [0 weeks of age.
the effect of this siage on intra-uterine environment However, other investigators indicated that female
during pregnancy. milk production and the maternal rabbits tended to have higher records in growth
ability of the dov to nurse its progeny, which may traits than males (e. g. Afift, 1971; Khalil, 1980;
advance with parity (Afifi and Emara, 1984). Mahajan et al., 1980 and Khalil et al., 1987).

Table 2: I-ratio of least squares analysis of variance of different factors affecting thigh and hind leg
{ength traits from 6 up to 12 weeks of age in New Zealand White (NZW); Baladi Red (BR)
rabbits and their crosses

) 1 1T6wWeeks  8Weeks 10 Weeks 12 Weeks | 6 Weeks 8 Weeks 10 Weeks 12 Weeks —l
Sources of ! p— —. . J .
B | dr Thigh Length (FL) ; Hind Leg Length (HL) i
varations | | ;
: ‘: F- Values | F- Values ]
BG i Ear 351% 043 135 | T3avees 2.99% 2.55 6 88%*% W
SEX ] | 308 0.1 1.87 0.001 ‘ 75+ 027 284 .10
FEED TYPE ’ Pl 0.04 20.99%%#% 23274k 1_24 1.96 28.83 %% 20 Q7R
PARITY I X T 1.28 0.8% 019 202 121 5.66% 224
MOB [ 6 1 06l [5.15%%x* 2.78* 203 | 039 9 Q1eees 7.13¥%ex 2.79*
BG X SEX ERE 205 0.60 0 | 048 1.55 034 0.62
BG N FEED 30 270 5.48%+ 0.54 192 l 212 1.06 0.8 4 44++
REGRESSORS :
BW 1 | [33.78%%4% T42.45%+%*  1028.44%4%0 601 (3*0%F | 0084RRRr SOO.SOERR 477 7R¥EFT 3B HreE
BG *BW 30 045 3.71* 3.09 1.19 .94 071 2.66* 1.16
15D | Lo 027 0.17 0.13 0.38 0.03 1.18 0.09 331
BG*LSB | 3 . 085 0.44 1.07 3.76 101 4.10%+ 0.10 1.16
REMAINDER-DE | 563 470 417 383 | 563 470 417 383
REMAINDER-MS | 10541 34.71 30.19 56.35 3708 21.25 24.66 27.21
R SOUARED L537 0.78 0.83 0.77 .34 0.74 0.70 0.67
. = Sigmificapee wt cLI’g 0 05); ** = Significance at (P<0.01); *** = Sigmf'l_;:ancc at (< 0001 ), ¥**% = Significance at (P< 0.0001).

BG = Breed group, MON= Month of birth, BW= Body weight, LSB= Litter s1zc at burth.
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Table 3. Least squares means (+Standard Error, SE) of different factors affecting thich and
hind leg length traits, mm. frem 6 oup to 12 weeks of age in New Zealand White
{NZW); Baladi Red (BR) rabbits and their crosses.

. 6 weeks % weeks L0 weeks 12 wocky
Factors N MeantSE M Mean+SE N MeantSE N NS E
- i ']'high Length (T}

Overall Mean 591 §437120.67 | 498 94.99+0.43 | 445 100.39%043 | 411 B S340.02
Straight {NZW 237 82.914086 | 206 §303£0.54 § 184 1003564055 | 176 0% 75:0.78
Breed BR 77 8624x142 | 64 0321087 | 59 99734085 | 54 1074941.22

Av. 314 BASRH0.88 1 270 94124055 | 243 1001420550 230 10%02-0.70
Crossbred [NZW x BR 70 8243:3435 | 57 97001092 ! 55 (00.95+0.88 | 49 04 7iel 24
BR x N7ZW 207 83.65+0.82 171 94 73+0.53 147 100.33+0.55 | 132 157.2050.78
Av. 277 84042085 | 228 05864054 1 202 100642053 | (81 106994076
Sex Mate 278 8340+086 | 230 94874056 | 200 100824057 | 186 10757080
Female 313 83223082 | 268 95124052 | 245 99.5630.50 | 225 157 5440.73
Feed type | Pelted 269 83.98:0.8% | 214 Y5.06£0.57 | 181 98782056 | 167 105 15:0.80
Cruntbled 322 84641085 1 284 04934055 | 264 102004055 | 244 109 06+0.70
Parity 1 278 83314098 | 248 04124062 | 221 09343060 | 208 100.8740.86 l
2% 235 85784080 | 193 94.62:0.55 | 176 09984054 | 161 107.53:098
3 78 BIR4LGL | 57 96244106 | 48 1013641031 42 i0924+1 49 \
Month Mar, 00 83024180 | 65 1009481101 59 10299%106 | 56 109264151 |
of Apf. 58 BS40L1.63 1 87 0336100 | 70 102084098 | 66 (09 94s] 38 |
Birth May 128 ga7sx128 | 122 92864078 | 117 99324075 | 110 s uzer o8 |
Sune 57 $401L152 | 43 00624099 | 41 99.76:0.98 | 39 106 iS5k 41 |
July 139 83.73:1.02 | 108 93324067 | Y8 99.76x064 | 8%  1usd0+09] l
Aug. 69 3262149 ] 30 93764100 | 45 (00084100 | 3% l06ULE] 43 {
Sep. 30 8598:213 | 21 08.09+147 | 15 08.75+] 58 13 108224228 |
Hind Leg Length (HL) o ‘

Overall Mean SOL 8OOSO AY | 498 0L 20+034 | 445 ORS58x030 | 411 Lis 45:0.42 !
Straight  [NZW 237 79154063 | 206 91324043 | 184 98401050 | 176 103 a440.59 |
Breed BR 77 82440004 | 63 Y1 444068 | 59 uR0640.77 | 54 16485

Av, 3 B080:0.65 [ 2700 91384043 | 243 98234030 | 230 255055 ‘|
Crossbred |NZW x BR 00 TTA8107 | ST 8986072 | 55 98024079 | 49 1us9epge |
RR x NZW 207 8L.52:060 17 92233041 1 147 99854050 | 132 10541054 |
Av. 277 7935x062 1 228 91044043 | 202 98944048 | 181 195664033 [
Sex Male 278 79.07xG64 | 230 9108044 | 200 99064051 | 186 109 364050 |
Female 313 80981060 | 268 91344041 | 245 98102045 | 225 105 55:0.50 |
Feed type  {Pelted 269 79.6010.63 | 214 0D 812045 | 18} 96884051 | 167 153874055 ‘
Crumbled 322 #0.56:0.66 | 284 GL6LE044 | 264 100284050 | 244 107.04:055 |
Parity Ist 278 79431072 1 248 90464048 | 221 97.50+0.54 | 208 1011440359 |
2nd 235 B13110.65 | 193 91434043 | 176 99.754049 | 161 105634054 J
3rd 78 79dgx1ag | ST 91754083 | 48 98441093 | 42 ik Su:l.03 |
Month  |Mar. 70 BOROELI2 | 65 86951086 | 59 94062006 | 56 102 oue[ 05 |
or Apr. 98 B089£1.20 | 87 87844078 | 70 06.36+0.88 ¢ 66 1ns 20409y ‘
Birth May 128 80.82:094 | 122 90034061 | 117 9688068 | 110 105304074 |
June 5T T903x102 ) 45 Q067078 | 41 99014089 | 39 0% cgep 08 ‘
July I3%  79.5140.75 168 91.3740.52 98 58.8740.58 &9 L7 0940.64 |
Aug. 69 7932:1.09 | 30 94.70+0.78 | 45 (02944090 | 38 (0% 57400y
Sep. 30 BOOSHLSS | 21 96744144 | 13 101.95£142 | 13 oS 491 5% ;‘

Feed type (F) Least squares means for Ul and  HL

Significant effects were detected for feed
type on TL and HL measures at 10, 12 weeks of
age. (Table 2). In agreement with resuits on 1L
Ahmed et al (2002) detected significant effect for
feed type at 10, 12 wecks of age.

measures (Table 3) revealed thzt the values of
crumpled feed were somewhal greater than pelleted
feed at all ages studied except at 107 week of age
for TL trait. Also, Ahmed et al.. (2002) reported a
general trend of an advantage for the crumpled feed
over pelleted one, on post-weaniny ['1. measures.
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Brecd group (BG)

Breed wgroup differences (Table?) were
significant at 6 and 8 weeks of age for TL measures
and at 6,8 and 12 weeks of age for HL measures.
Likewise, breed group effect was reported to be a
significant source of variation at 6, 8 and 12 weeks
of age for TL. by Ahmed et al (2002).

Least squares means presented in {Table 3)
revealed that values of the crosses sired by BR
bucks (f.e. BR*NZW) excelled its reciprocal cross
which sired by NZW males for TL measures at 6
and 12 weeks of age only and at ages considered
except at 12" week of age for HL trait.

Interactions

Effect of (83¢i X Sex) interactions on TL and
HL were not w:gnificant at all ages studied, while
(BG X F) interaction proved significant effect at 6, §
weeks of age for TL measures and at the 12™ week
of age for Hi. measures (Table2). However, Ahmed
et al. (2002) showed that TL measures were affected

Tablc 4:

Genetic Effects On Thigh And Hind Leg Lengths

significantly at the 6™ week of age by the interaction
between breed group and sex, Also the interaction
between breed group and feed type was significant
for TL measures at the 8" week of age.

Straight-bred differences

Results of linear contrasts given in (Table 4)

revealed a general superiority of NZW rabbits over
BR rabbits for TL at all ages studied except at the
6" week of age. These results are equivalent with
those reported by Ahmed et al. (2002). In the
contrary, results observed a general superiority of
BBR rabbits over NZW for HL at all ages studied
except at 10 weeks of age

Direct heterotic effect (H')

Estimates of dircet heterosis (H'), calculated in
actuatb units (mm.} and as percentage (%) Table 4)
were positive for the eresses between NZW and BR
at 8 and 10 weeks of age for TL trait and at 10, 12
weeks for HL trait. These positive direct

tincar function, mm. (tStandard error, SE) of straight-bred differences and crossbreeding

effects pertaining thigh (TL) and Hind Leg Length ¢HL) traits from 6 up to 12 weeks of age
in New Zealand White {NZW); Baladi Red (BRR) rabbits and their crosses.

o Age per week
Effect B Trait g ‘) BgLi— 0 l 2
mﬁaight-hred differances | f
NZW vs Baladi ked Thigh Length -3.3321.538* | 1.83+.94 0.83+0.92 1.27x1.31
Hind Leg fength 233080 13% -0 11+0.07 0.34£0.08 -3.61910.09%++*
Dircct heterosts
NZW - BR Thigh Length {Units) (5381099 P74+ 67%" 50+.0.66 -1.13£0.93
(%) -0.63 1.85 0.49 -1.05
NZW ' BR Hind leg length {Units} -1.434+0.81 -(1.34+0.05 0.71£0.06 0 41065
(%) -1.79 3 -0.37 072 0.3%
Direct additive ;
NLW Thigh Length EXIrE I e 2.05+ 0.70%* 0.7320.68 0.36+4096
NZW Hind leg length BB PESER <1241 (0.54% -0.74%0.61 -1.56+0.67*
Maternal additive
NZW Thigh Length 3.217=1.636* -2 274103 -0.63£1.00 0.54+1.40
LNFW o . Hind leg length 43431207 | 23720 08* 1.8240.90* -(.5040.97
* oswmdicanc, sl G.05), ** = Significancy at (< 0.01); ¥** = significance at {P= 4001}

Straight-bred ditferenee: (NZW x NZW) - (BR x BR} = {(G'gg + GMp) - 1Oz + GM vz
Dirvect heterotic {units). H'nngw= 0.5 x {{BR x NZW) + (NZW x BR}} - 1.3 « {{BR x BR) + (NAW X NZW)}
Direct additive (for NZW} (G'nzw - G'pr) ={(INZW X NZW} + ONZW x BR)} -4(BR « BR) + (BR x NZW)}

Maternal additive (for NZW): (G vzw - G™ar) = {{(NZW x BR) - (BR 1 NZW)}

Where NZW = ~New Zealand White and BR = Baladi-Red Rabbits.
G'and G™ are dircet additive and maternal additive of the subscripted breeds, respectively.
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Table (5): Partial regression coefficients , b (+ Standard ¥rror, 8E) of thigh length, TL and hind teg length, HL on litter
size at birth and live body weights of New Zealand White (NZW) and Baladi-Red (BR) rabbits and their

crosses from & up too 12 week of age,

; dol  Breed Age per weeks “ 1-
5 3 E Groups 6" week [ §" week ‘ 10" week 12" week w
b SB[ b I b +SE b ZSE
NZWxNZW | -0.003361  + 0004960 , -0.008021 +CO02781 | -0.002642 + 0.062179 -0.002805 - 0.002534 |
':Eﬁ i NZWxBR -0.004790  +0.007488 | 6008338« 0004160 ¢ 0.009231 +0.003267 0.0061 10 + 0004166
57 BRyxNZW 0.002019  +0.005181 | -G.004773 £ 0002812 ) -0.004503 +0.002210 -0.0041% - 0002822 ‘
i BR x BR 0.006132 +0.00776 0.004236 +0.004462 [ -0.002086 + (1003383 0.000887 - 0003751 :
27 | NzwxNzw | -0.000870 +0.003650 | 002680 £0.002121 0001018 + 0.001969 -0.000241 = 0001761
C_g af NZWxBR | -0008109  +0.005510 | -0.002532 +0.003255 | 0004039 +{.002953 0.001932 - 0002805
Z || BRxNZW | 0001547  £0003812 | 0001904  £0.002200 | 0002869  +0.001957 | 0002462 - 0.001961 |
BR x BR 0.007432  +0.005711 § -0.002053 4 0.003491 | -0.007927 + 0.002876 -0.004155  + 0002606 |
NZWxNZW | 0.066593  +0.490569 | -0.232173  + 0310627 | -0.396336 +0.290181 1274723 0394617
E a1 NZWxBR 21010654 +0.659849 | -0.052020  +0.429149 | 0351016  +0.389982 -0.605419 - 0.512995 |
ﬁ Pl BRxNZW -0.083818  +0.506815 | -0.250871  +0.305271 | -0.044950 + 0287771 -0.180629  : 0.396630
j BR x BR 1029880  +0.861443 | 0.535066  +0.531454 | -0.109730 + 0.484853 -0.488676 & 0.666323__J
;},\‘ NIZWxNZW 0.135850 +0.360987 ; 0.477792  +0.243055 | 0.831277 + 0262248 0413793 - 0.274213 ¢
5| a) NZW=xBR 0764341 £0.485352 | -0.672232 0 20235795 | -0.056727 +0.352442 0096237 - (1356473
E1E] BRxNZW | 0175503 £ 0372942 | 6447332 50233865 | -0.084990 10260070 | 0282043 - 0275626 -
i BRxBR | 0803993 + 0633895 | 441792 0415843 | -0.029360 +0.438181 -0.035553 « (1463017
' NEWNZW £4.31-0.003 Xi+0.067 351 9459 D008 Ki - 1232 100.35+0.003 Xi - 0.396 X} 10735 - 3003 Xi+ 1275 N] !
L ONZWKBR | BA31-0005Xi- 1011 Xj [ 0490-G.008 Xi-0052X)  100.39+0.008 Xi+0.551 Xj X - 0.603 X
z 8 =] BRyNZW 843170002 Xi- 0.086 Xi| 9499 - 0005 Xi- 0231 X £00.39 - 0.004 Xi - 0.045 Xj
7 & BRxBR R4.30+0.006 Xi+ 1030 Xj. 54.99+0.004 Xi+0535 X3l 10039 - 0.002 Xi- 0110 %]
::d!; E NZWxNZW 80.08 - 0.001 Xi+0.136 %) 9121 0,003 Xi+0.478 Xj 98.58+0.001 Xi+0.131 Xj
P ’3] ] NZWxBR 80.08 - 0.0U8 Xi - 0.764 Xj ‘ 9121 - 0,003 Xi- 0672 X5 98.58+0.004 Xi-0.087 Xj
Tj BRxNZW 80.0B+0.002 Xi- 0176 X,  91.2140.002 X: - 0.447 Xj 98.58+0.003 Xi - 0.045 X
BRXBR | 80.08+0.007 Xi+0.804 Xi|  9121-0.002 Xi+C 612 X 98.58-0.007 Xi- 0030 X | 10545 - 0 004 Xi- 0.036 X,

Xi=Llive Body Weight at the respective week: X} = Litter Size at Binth.

heterosis estimates were siguificant at 8 week of
age for TL trait only. In the same pattern, Ahmed gt
a} (2002) with TL reported positive and significant
direct heterosis estimates at the same age. These
findings lead to state that crossbreeding the Baladi
Red rabbits with NZW was associated with an
improvement in TL measures at these ages.

Direct additive effect {G')

Crossing exploits genetic variations in two
ways. Characters with considerable non-additive
genetic varfation (Dominance and Epistasis} are
most likely to show heterosis. In relation to
complementarity, crossing exploits differences in
average performance between populations (i.c
differences in additive effects between populations).

Direct NZW additive effects were positive at
8, 10 and 12 weeks of age for TL trait only, though
significance was detected at 8 weeks of ape for TL
and were significantly negative {i.e. in favor of BR)
at 6, 8 and 12 weeks of age for HL (Table 4).

Ahined gt ., (Z002) recorded pusidive direc
additive effect for TL trait at 8" week of age
without any significant effect. However. Hassan et
al., (2002) reported a negative direct additive efiect
at all ages studied with significant effver at 6% week
of age for HL trait. The negative racords regarding
direct additive effects suggest that the use of NZW
rabbits as a sire breed in crossbreeding programs
would be non-useful in improving T1i. and HL and
using Baladi-Red for this purpose would be more
beneficial especially at ages when dircct additive
effects were significant.

Lewczuk et al. {1996) investigated the effect
of termina! sires of Danish White rabbits on body
measurements (i.e. body length; thigh length; chest
circumference and loin width) and revealed that
most of these measurements, disrevarding loins
width, were to gréat extent simiiar at the sire
groups.

Materna! additive effect (G™ Maternal
effect consists mainly from additive matemal and
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cytoplasnne-inheritance.  However, the maternal
effect hercin could be confounded with the
reciprocal effect (i. e. sex linkage) due to additive
effects of the genes concerned and carried on the
sex chromosomes. In this respect, certain crosscs
show much miére complementarity than others
depending on the extent to which the crossed
populations differ in reproductive performance and
in production characters, and also on the direction
of the cross. It ix clearly obvious that there would
be far greater complementarity when the most
prolific populatibn is used as a source of dams
rather than of sires (maternal additive).

Results ih (Table 4} proved that maternal
NZW addinive effect {G") were positive at 6, 12
weeks of age tor TL and at 6,8 and 10 for HL traits,
though signiticance was detected for TL and HL at
6 and § weeks of age. Ahmed gt al., (2002} and
Hassan et af (2002) reported a similar results on TL
and HL measures, respectively. These results lead
1o state that NZW rabbits were better for post
weaning VL und I measures than Baladi-Red
rabbits to be used as dams in simple crossing
nrograms including these two breeds.

Regression Coefficients and Prediction
Equations

Table 5 represents Partial Regression
Cocfficients, b (+ Standard Error, SE) of post-
weaning conformation traits on Litter size at birth
and live body weights of different rabbit breeding
groups from O through 12 weck of age. Data
revealed that BW and LSB partial regression
coclficients of the NZW pures were generally of no
consistent trend for TL or HL. However, the two
regression cocflicients of the two covariates LBW
and LSB were generally opposite to each other
{regarding the negative and positive signs), in both
of the conformation t(raits in NZW pures.
Regarding the effect of LSB on HL was persistently
positive in NZW pures, negative in crosses.
However i B3R stralght-bred rabbits, the
atorementionsd parameters were positive at the
earlier stages f1e. 6 and 8 wks of age} and
subsequentls nevative. The same trend was obvious
in BR rabbits when regarding the association
between LSH and TL. Considering crosses, the
relationship betwesn LSB and TL was negative at
most of the ages laken into account.

Acknowledgement

The author expresses his gratitude and
gratefulness 1o 1or. N. 5. Hassan, Ass. Prof.; Rabbit
and Turkey  Breeding Department;  Animal
Production Rescarch  Inst; Giza; Egypt for

supplying the raw data and prescribing the traits
measured in the Material and Methods section.

REFERENCES

Afifi, E. A, (1971). A study of some economical
and productive characters in some strains of
rabbits and their crosses. Ph, D. Thesis, Faculty
of Agriculture, Ain Shams University, Egypt.

Afifi, E. A. and Emara, M. E. (1984). Lilter
weight In local Egyptian and exotic breeds of
rabbits and their crosses. 3 World Rabbit
Congress, Rome, taly, 4-8 April, pp: 126-135.

Ahmed, E. G.; Elshennawy, VML.A; Abdel-Ghany,
A, M and Hassan, N. S, (2002). Thigh length

of two Lgyptian native breeds and their single
crosses with New Zealand White rabbits. £1-Minia
1. of Agriculture Research and Development.
Special Issuc 22 (2IN: 2125-2138. Proceedings of
Minia 1% Conference for Agriculture  and
Environmental Sciences (MCAES 1™; March 25-
2872002 TI-Minia, Egypt.

Ayvat, M. S5.; Marai, I. F. M., and El-Sayed Gh.
A, (1995). A tnzl to grade New Zealand White
rabbits for broiler production at marketing and
breeding. World Rabbit Science, 3 (2): 75-84.

Bersenyi, A.: Fodor Kinga; Fekete, S.; Eszes F;
Gaspardy A. and Zoldag L. (1998). [nfluence
of feeding intensity on the growth of different
bodv measurements. 6" World Rabbit Congress,
Teulouse, France, (vol, 2} 8-17.

Bickerson, G. E. (1992). Manua! for evaluation of
breeds and crosses of domestic animals.
Publication division, FAO, Rome, Haly.

Faiconer, D. S. (1989}, Introduction to quantitative
genetics. Third Edition. Longman, UK.

Harvey, W. R. (1990). Use's Guide for
LSMLMW, Mixed model least squares and
maximum  Jikelthood computer program. PC-

Hassan N. S.; A. M. Abdel-Ghany; Youssef,
Y.M.K and Ahmed, E. G. (2002). Genetic
effects on foot length in crosses between New
Zealand White and Egyptian Native Breed
rabbits. 7" WPSA Asian Pacific Federation
Confercnce in Conjunction with 12" Australian
Poultry and Feed Conventicn; 6-10 October
2002, Australia,

Khalil, M. H. (1980). Genetic and environmental
studies on some productive traits in rabbits. M.



GENDERC 0 o i ey b O LONG RIS e R [ G

Sc. Thesis. Faculty of Agnculture at Moshiohor, sex on fatlening rabiv Prodiclive
Zagazie University. Banha Branch. [ v performance. 7" Worle o Conztees,
) - - Valencia. Spain, 1-7,
Khalil, M.H., Owen, .1.B. and Afifi, F..A. (1987). F
A genetic analysis of litter traits in Bavscal and Mahajan, J. M.; Sastry, V. R Dash, I'. K.
Giza While rabbits Anim. Prod., <5 0 123,154 and Lahir. S. S, (1980). ~ tand W lile
- , rabbits for meat and pelt. hi, ming, 3400
Lewcezuk, A Rymlkirwicz, J.; Bochnoo. R and ) v nd pelt. D e S

37
Janiszewska, M. (1996). The cllcct o sire J0-32.

slaughter value of progeny of Damsh White
rabbits, 6 World Rabbit Congress. Touiouse,
France, {vol. 2) 304313

Luzi, F.; Lazzavoni, C.; Barbieri, 9.: Pianctr,
M.: Cavani. C. and Crimella. . (2000).
Influence of npe of rearing, slanghter ape and



LN D Cod T UTS ON Fibe i, a0 i) 0 b B Nty )
Ahmed. F. G

L N
e
- F [ e

ol eAlall

Y g Akl ol U ARAY Ja N1y 334 J‘g.j:: Pt WIS W I A ¥

-y
1

ol ALl Gl as Cmagd

—\_:_‘C-uu.uy‘ - v\.u._‘j.uj‘ YRt} ‘n_t..e'\_a -— 4..:1_;_;,_"15 2\_"5_ — &.‘-"" .:.L:\jl Cfu\jl fu.&

- Q;._aﬂ‘la.flx;.“ t.__.l_'l! “\.‘s” ) \_,'J 228 e -“k_"‘n(‘\:.._l‘,\ :L__.:‘b‘/\"\ "-’\_-*‘Cu u_.l.:— d g ) ‘;.3
—3 Y1 e e ¢ O uil&a Je Aall Zada (s YVY
Aea VWt o) g falaall o U e Sy ¢ eV st 30l s

[

3 (L_}:‘).Jalu.oll U»ﬂ.\;:“'j u.x.a:._al\ _/‘__J) _)_\.,.._J ‘_.\JH_;.J :__L dlj :L;...-\J_\..‘x% IRERYY
...._.a;‘.'q&_g_\.m‘ v Y J.A.Cb.lxj S e _’i_‘.;pl _j;.ﬁ/‘.;i\_jlsjaj;‘.;'\jj‘ v‘}.h QM
. (foJL*..,ﬂ NP JS.....JQ J:‘.T'.a_“ PERE Saal e g \_,‘a.dl L_.\:UJJ) :-'-._Ml_\!_)}n ol

¢

| Y

! e piladl g el g st e 's<~_-£‘=__;;_:u\.);’~; O EP% VIR £
:\.3“ JJEM_M‘k.}“)"“: lj Jui‘w\la\;m"&_“‘léﬁiu\ﬂlmj;‘.iﬂ\ L.J}——-”—'-‘
Awn'\ju‘ju\y}!u‘}”._ﬁ._'ﬂi.\ 5.’:|¢_9.._a _’iﬂ-:.aj_knéuu‘)jaﬁwu_i)_‘\
._.q_i_uw_.b J.:u_“ e o J"HQ\_)A“" _,_._._..._n \‘L..le 2 Asglal \_l;\y Jj.a
/-,..AC EJ..‘.U*) J.&.A.\J_“ &}.‘.M.:‘ KXY ‘._H U‘M '._Lxha.l J!L "\_1}.'.1_& DJ_}A.&.Z ?_x_.i.qﬁ
_JJJ&A\JMDM\ULLH _:._QJ\J:.a dej_w_n_)_:b '] )‘G'E\LS—Q
2asll gk ibea e} Caiad A gt 2l ) il I s
J._"L'.M L\E«j .“4_13_3.!._"5' i J.A_/‘l\;s"\ U}x_‘xj‘ ;“‘J.u_a.:‘ C':'__._" Yo sl _\.'_c_g ,_;_ﬂ"' 2} J:}_.:::‘ M_*.»_'x.:u' i
t \)_'J'. )&_f::i 253 JM‘ e _;.:::JE A, JJLL :._1_):..41 c_.n'.;ua J:';\_‘ J:;_);_E\ JLOE__L'—\.“

~ JA‘:J f sl e il el 5 Gl D gl g Rua el AN 2 ks
oS ﬁm)yﬂ auud J.,:w_uga el SIS ) A S ff WS 3 Js b
wadl e el g Y 2 VT sl _/"‘:"‘ ~ 5 —w“ b bl A padh Jlee ¥
"'J\..n_:: ) Lsines Wl gl sonlh 2000 niall aeatl i) 8 08402 a
‘—Aju-‘)nj_“‘.a?j_\.ujlwvsf\j\ ‘A;rl__cwid__xJ\Jl_ﬁj_}gM

A0 J_;w)\j\hj}bmb.l; _).u.'u_.j A;I%JJ_JM\EJ_\M‘}"I_.JQL;}Q < ey

U J s Adal el g uabld! 55‘*“‘2 TR QI PPN ATV (_,,.AA J_:Lﬂl E

3._1&.1;_“ J,:;J\_y‘ J}Jﬂ "‘._L.a _.L _).a...n.'l_n q fu‘ 4 ud_') tj.d—uj’w f





