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] e weight at birth and at weaning at Tour weeks of age were
sinvestigated with three breeds of rabbits (Bauscat, Chinehilla, and
Giza While) and their crosses located at the Experimental Farm of
the Facully of Agricalty Ain Shams University at Shoubra Al-
Kaima. Datuwere available on 499 litters kindled during thiec
consecutive production seasons from 1965766 to 1967/68, inclugive.
The overall means of litter weight in 1905/66, 1966/67 and
1967/68 scasons, tespectively, were 352.3, 774.6, and 2816 g at
birth; 1891.3, 1105.6,and 1262.8 g at weaning al four wesks of age.
Breed group cffces were not significant on litter weight at birth,
while they were sigaificant on litler weight at weaning in 1966/67
and 1967/68 seasons only.

In general, hybrid vigour was associaied with both crossbred
litters and crossbred mothers,

Differences in litter weight due to maternal and sex-linked
cficets as well as those due to age of doe effects were not sigaifican
either at birth or at weaning age.

Litter weight both at birth and at weaning dificient with rarity
but not similarly in the three scasons of the study,  Parity cffects
on the two traits altaingd significance only in 1965/66 scason.

Litler weight both  at birth and al weaning were found Lo In-

crease significantly with  the increase of the doe’s weight in both
1965/66 and 1967/68 scasons.

The data of litter weight at birth and at weaning were analysed
onee more after neglecting the eficet doe’s weight and the gereral
findings scemed Lo be similar to those summarized above, The
same data were also analysed as a Tunclion of litter size 1n addition
to those factors included  in the first analysis.  The results, in this
case, revealed that litter size at birth was the most important lactor
alfecting litter weight at birth and thal liter size ab weaning was a
Judjor source ol vatiation in liller weight at weaning,  Diflerciwes
in the results betweon (his analysis and the other two analyses were
discussed i the lext,

The cconomic cffliciency of a doe s greatly determined by the weivht of the
Py R . g‘ s . “ <
litters she produces. The' objective of this study was o compare the perfor-

mance of three breeds of rabbits and their croses and to study the elfects
of some covironmental factors on litter weight at birth and weaniog,
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Material and Mcthods

s study involved data on three purebred groups ol rabbits, zf.{;_, ]5;1.1}5{.,15
(BB} Chinchilla (GC), and Giza White (GG); and all the six possibie singlo
crosses among  these breeding groups, iz, Bauscat-Chmaoilla (15G), !’.au_f?cab
Giza White (BG), Chinchilla-Giza While (CGG), and their reciprocals (CB. -
GB oand GUJ. Alse two duoble crossbred groups resulting lrom the mativg
of CGB bucks to GBI does and its reciprocal were included in the study.
A total of 489 ltters produced at the Experimental Farm of the Faculty o
Agriculture,  Ain Shams  University at Shoubra Al-Khaima during throe
consceutive scasons 1865-1968 inclusive.  In the Isi (1965/66) scason only
litters of the three pure breeds were obtamed,  While in both the 2nd (196667
and Srd [1907/1968) scasons, litters of the three pure breeds as well as
those of the single crosses were produced. The double crosshred litters werc
obtained only in the 3rd season.

Details of the mating plan and management were given by Afifi et al. (1973},

Leagt squares cstimates of factors were obtained on a within season
basis as outlined by Harvy (1960}, for)litter weight both at birth and al weanios.
Constants were fitted for a model including the eifects of breeding group,
age ol doe, parity (litter sequence) and regression of litter weight on docs

weight.
Results and Discussion

Litter weight at birth

The general means for litter weight at birth was computed as 352.3,
2740, and 2816 gm for the lst, 2ud, and 3rd scasons of study, respectively
{(l'able 1), v

Within pure breeding groups, the heaviest litter weight at birth was
exhibited by GG rabbits in both the Llst and 3rd seasons (264.7 and 313.0 o,
respectively), but by BB rabbits in the Znd scason (307.4 g).  'The ranking
of the pure breeding groups with respect of this trait was similar to that
shown in litter size birth of the same date (Alili ot af., 1976) and this suguests
the importance of the variation in litter size at birth on that of Iiter weight
at hirth,

Table 1 shows that all crossbred groups except BC, GB and GC of the
dred season exhibited hetrosis.  In general, these lindings denote the presence
ol heterotic effects on litter weight at birth which were reported by terentjeva
(1966)

1666).

Crossbred litters produced by crossbred does (300.9 g) weighed more than
crassbred Litter produced  contemporaily by purcbred does (276.8 i Thy
might indicate the cffect of crogsbreeding on improving maternal environment
on fitter weight at birth and that a major part of heterosis was obtained when
does were crossbred rather than when litters themselves were crosshred.

Syl ] Anim. Prod., 16, No, 2 (1976)
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Pstimates of crossbred groups demonstrated that the difference between
each cross and its reciprocal was statistically non-significant in both the 2nd
and %rd scasons (Table 1), These observations might indicate that maternal
and sex-linked effects expressed in the differences between reciprocal crosses
are of minor impartance on litter weight at birth,

Results summarized in Table 1 illustrate that does in their Lsf production
season (of the first age group) gave their litters with heavier weights than
litters kindled by does in their 2nd production season (of the 2nd age group),
hut the differences swere not stalistically signilicant (Tables 1 and 2). This
is in accordance with the findings of Casady et al. (1962). With respect to the
effect of age of dam on birth litter weight different conclusions were reported
v other workers. Rollins ef al. (1963} suggested an age-of-dam elfect on

litter weight.

The mean of litter weight at birth was found to vary with parity (Table 1).
Data of both the lst and 2ud seacns indicated  that litter weight at hirth
was low at the beginuing  of the season (lif parity in the lst season, and
13t and 4eh paritics in the Dol season), increased for litters produced during
the middle of the season (2ad parity in the lst scason, and 2nd and Hth parities
in e 2nd season), then siightly docreased at the end of the season (3rd parity
in the lst sason, and Jrd and GiN parities on the Ond season). In the 3rd
spason, litter weight at birth did not show similar trends except for those of
the Lt three parities. These observations showed a general tendency for litter
weight at hirth to increase as the production season advanced and to decrease
sligithy at the end of the season. Tt seems that the factors which played a role

e this trend were more or less of nutritional and climatic origins.
Az the e ing of the production seaso, the gicen fodder (Hgyptian clover)
fov the pregnant does Is not available in enough guantities and of lesser

nutritive value, while as the season advances it becomes mwore abundanti and
At

ity EXpres:

b

of higher nutritive valie. Also, the weather conditions hecome milder.
the end of the season, there is a lack in the green fodder and the weather be-
cOmes warmner.

The analysis of variance showed that diffcrences in birth litter weight
due to the effect of parity were statistically highly significant in the lst scason
but they proved non-significant in either the 2nd or the 3rd season (Table 2).
These findings are similar to those ahserved on the same data for the effect
of parity on litter size at birth (Afifi o2 al. 1976).  This may probably e
due to that in the 1st season pregnancies in each parity occurred nearly during
4 distinet time of the season, while in the other two seasons, the time of
the pregnancy of each parity overlaped with that of the other parities.

_':l']wu regression cocflicient of litter weight at hirth on doe’s weight was
_ 99, 0,016, and 0.9 g for the 1s, 2nd and Ard seasons, respectively, only
ti -_l\sf and the %rd coeflicients being significant (Table 1 and 2). W 5
1958) ::h_m-vod that litter weight at birth was affeeted si;gniﬁ(:ax.mh- by the
dam’s weight. ‘ o

0
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TABLE 2. Least squares analysis of variance for litter weight at hirth

e e

e

| Geason 1965/66 Season 1966/67 Geason 1967/68
[ i - _ OO ENE v =il
Source of |7 I*_ i | | " T |
variation |y, Mean | o of DF.| Mean| % of DI Mean | % of
‘ | square |variatién | square |variation square  variation
_feem il ‘___.ii__‘,,__i_ il s
! '| ? I I | | ! |
Pasity . . | 2 (803%B.ET) 144 | 3 |167E}9.66 51| 3 2382.68 0.0
Age of dos Lt ‘ | 1= 1 |11626.3]‘ 29 | 1 $1787.12 1.6
' oo
Bresd group| 2 | 5864.45 0.0 | 8 g107.14] 0.4 | 10 | 12094.7) ‘I 2.6
1
Rep.0on I : ‘ | | |
doe's weight! 1 12734354 Y 3559.93‘ o |133595.sz*h
Residual .| 84 |15378.15 | gs.6 145 | 7572.03 01.6 (230 | 7829.08 | 93,%
| ! |

~ T Significant at 1 v tevel.

Data of litter weight at hirth was reanalysed using another model
including the effects of breeding group, age of doe, and parity, ie. after
ommiting the regression on the doe’s wetght. The aim being to study the
merits of the breeding groups as such without excluding the cifect! of doe’s
weight which was taken as & breed characteristic. Findings showed that the
means of breeding groups differed but had the same general trends. As a
result, the mean litter weight at birth obtaimed from BB and CC females
hecome higher, while those produced by GO females were decreased. Also,
a wider difference was oberrved between the GB-CB group and its reciprocal.
These changes may prebably be a reflection of the effects of doe’s weight
heing positively corvelated with litter weight at birth.

In order to examine to what extent Litter weight at birth was afiected by
the number of youngs born per litter, the data were submitted to a 3rd
model of analysis including the effects of litter size at birth in addition to
those {actors included in the lst model, . Pertinent observations, showed thatl
{actors which are related to litter size, e.z. doc’s weight, dee’s age, and parity
exhibited less pronounced effects. Also, they demonstrated that litter weight
at birth inereased significantly with the increase of birth was the most important
Sactor contributing to the variation of litter weight at birth. In this concern
El-Khisin et al. (1951) stated that litter weight at birth increased signilicanthy ’
with the increase of litter size at birth in both Giza White and Bauscat
rabbits. These results coupled with those of this analysis confirm the impor-
tance of litter size at birth on the variation of litter weight at birth,

Litter weight at weaning

The mean ‘weight of litter at weaning at four weeks of age was 1891.3,
1105.6, and 1262.8 g for the 1st, 2nd and 3rd seasons, respecti'v\ely (Table 3).
Towever, litter weight at weaning in the 1sf season was markedly the heavi-
est relafive to the other two seasons. ,

Eoypt. J. Anim. Prod., 16, No. 2 (1976)
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Results obtained on the same data, showed that there were no consider.
able differences in litter size at birth among the three seasous (6,37, 5..89, and
-2.89 youngs, respectively), but indicated marked differcnc,f:s m mortality perc-
ent per littey from birth to weaning between the It (12.3%,) a.nd‘thf: pt.her.
two seasons (60.0 and 35.59%, _respectively), Also, the average llldlvldl‘.la!
" weight per litter at birth in the lg season (58.89) was the heaviest relative
to the other two seasons (49.0 and 49.6 g, respectively). These results together
with those of the overall mean of litter weight at weaning show that the
average individual weight per litter at birth and mortality percent per litter
during the suckling period were important factors in determinging litter weight
at weaning,

Figures illustrated in Table 3 reveal that each of the pure breeding groups
and most of the crossbred groups exhibited different weights for the litters
at weaning in the three seasons, This may mainly be due to differences in
litter losses which will be discussed in details in another paper.  Means of
weaning litter weight of the purebred groups showed a tendency to be lower
in the 2nd season than in cither the 1st or 3rd season, and that the (3 group
was the most affected. Meanwhile, these obserbations  could indicate some
sort of breed by season interaction,

Among the pure breeds, the highest ranking litters, were those of GG
rabbits in the Ly and 3rd seasons and those of BB rabbits in the 2nd season,
Constants representing the effects of breeding groups of this stud 7, indicated
that the ranking of these groups for litter weight at weaning differed from
one season to another, more so than did litter weight at birth {Tables 1 and 3 ).

This may probably be due to differences in total litter weight gain attained
during  suckling period, :

The analysis of variance demonstrated that breeding group effects on
litter weight at weaning were significant in the 2nd season, highly significant
iz the 8rd season, but lacked significance in the Lst season (Table 4).

Data presented in Table 3 revealed that of the gix single crosses produced
four or more crosses showed evidence of heterotic effects un litter weight at
weaning in both the 254 and 3rd seasons. There was also heterotic effects
exhibited by the double crose litters obtained in the 3rd season.

These resnlts
stuggest the presence of heterosis in weaning

weight of the cross bred litrers.

The weaning weight of the double crosshred litters, produced only in
the 374 season, exceeded  that of the smgle . crosshred litters  obtained
in the same season. T he average of the means of the litter weight at weaning
was estitated to be 14200 g Tor the double cross litters and 1237.2 g for
the single crossbreds. The superiority of the weaning  weight  exhibited
the crossbred litters produced by the crosshred does relative to that of the
crossbred litters produced by purebred does may have resulted from superio-

rity in their wieight at birth as shown before, and probably to the more milk
produced and the better care provided by the crosshred does,

Egypt. . Anim, Prod., 16, No. 2 (1976,
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TABLE 4.Least squares analysis of variance for litter weight at weaning at 4 wecks of age

Season 1965/66 ’ Season 1966/67 |  Season 1967/68

Mean %of -| Mean % of [ Mean % of
DiF. square |variation D‘P'I Square |variation o square yariation

Parity . . .| 2 907433.10* 8.6 5 ‘]33391.60 0.0 5 /318409.19, 2.6

Age of doe | — ) 1'15578?.99 0.0 1 (539119.18] 8.0

* *k
Biced group| 2 [287078.08 | 0.2 | 8 [529663.43" 9.9 |10 43637333 s
Reg. on "
doe's weight| 1 |4138278. 5 1 | 98946.27 1 671279.3%

Residual .| 72 | 273687.34] 91.2 88 1243065.41 | 90.1 [180 [169070.36 81.3

* Significant at 5 % level.
*#* Significant at 1 9% level.

Results listed in Table 3 indicated that in both the 2nd and 3rd seasons,
the difference between any two reciprocal crosses in. the weaning weight of
litter was statistically non-significant, except between GG and GG crosshred®
litters of the 3rd season. Therefore, maternal and sexlinked effects on litter
weight at weaning seemed to be negligable.

Tindings obtained illustrated that litter weights at weaning age for litters
produced by does of the first age group (does in their Ist production season)
were heavier than those produced by does of the second age group (does in
their 2nd production season) in 1966/67 season, but the reverse was found
in 1967/1968 season (Table 3). Differences in both seasons had not reached
significance (Table 4). Therefore, age of dam seemed to be of minor impor-
tance in affecting the variation of the litter weight at weaning. This conclu-
sion is in accordance with that of Casady et al. (1962) who found that litter
weight was not affected by age of the doe,

" Results on the effect of parity on litter weight at weaning age
did not show any consistent trend (Table 3). The analysis of variance presented’
in Table 4, showed that parity effects on litter weight at weaning were

significant (P < 0.5) in the 1y season, but did not prove signficant in both
the 2nd’ and 3rd seasons.

weight at weaning increased by 69.7 and 20.8 g in the 1st and 3rd seasons,
respectively, while decreased by 10.5g in the 2nd season (Table 3). The
conflicting results obtained in the 2nd season, probably be due to the great
losses in Iitte::s that occurred shortly before weaning in that season as a result
of a case diagnosed as vitamin and mineral deficiency.  The analysis of
‘ariar i i ig weaning was affected
significantly by dam’s weight in the 15 season (P <.01) and 3rd. season
(P <.05), but not significantly in the 2nd season (Table 4). Wanis (1958)
reported a positive but not signifiant  correlation between litter weight ay
weaning and the weight of the doe (r = 0.0549) with Giza White rabbits,

Egypt, T. Anim, Prod,, 16, No, 2 (1976)
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Data cf litter weight at weaning were analysed once more for the effect
of the same factors included in the analysis discussed above except for those
-of the doe’s weight which was considered as a breed characteristic. For reasons
similar to those of the analysis of litter weight at birth, a model excluding
. the regression on doe’s weight was used. Pertinent results showed that different
constants changed in value but more or less had the same trends as the 1s
analysis. The only distinet difference was that the age of dam proved highly
signifcant effects in the 3rd season.

A 3rd analysis for the data was undertaken to study the effects of litter
-size at birth and at weaning in addition to the effecis of all the factors
included in the lst model. Estimats of the effects of breeding groups, age
of doe, parity, and regression on doe’s weight of this analysis, showed some
.changes in their values when compared with their correspondings in the 1st
-analysis. Differences between breeding groups lacked significance as compared
with the 15 analysis. This could indicate that the breeding groups manifested
their effects on litter weight at weaning wvia their offects on litter size. The
same was also observed for the effect of age of doe in the 3rd season. Results
‘with respect to the effect of parity and the weight of the doe, were generally
the same in both the two analyses. The effect of litter size at birth on
litter weigh at weaning was found to be insignificant in the 1st and 2nd
seasons, but highly significant in the 3rd seasom. Litter weight at weaning
was evidenced to increase with the increase of litter size at weaning. ' It
-appeared that this factor was the most important single factor affecting
litter weight at weaning since its effect was highly significant in the three
'seasons, accounting for 85.9, 704, and 62.5% of the total variation respe-
ctively, From these results, it could correctly be assumed that litter weight
at weaning is more or less a monotonic function of litter size at weaning.
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