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D..«m resulted from an experiment conducted ag the cxperimentat
Farm of the Faculty of Agricalture, Ain-Shams University,at
Shoubra Al-Khaima,were used 1o study some Factors affecting litte
size in rabbits at bjrth and at weaning at four weeks of ager
Records of 499 litters born during three consceutive  production,
SCASOns representing three breeds (Bauscat (BB}, Chinchilla (CC)
and Giza White (GG) and their Crosscs were used, Least squares
method was carried out.

The general means of litter size in 1965/66, 1966/1967 and 1967/
68 seasons studicd were 6,37, 5.89 and 5.89 youngs at birth, and
5.88,4.06 and 4,29 Youngs - at weaning at four weeks of age, res-
pectively. Among the three pure breeding groups, the largest
litters, were recorded by Giza White, Bauscat and Giza White at
birth ; and by Giza White, Bauscat and Chinchilla at weaning in
the three seasons, respectively.  Within the six single crosses ob-
tained, the best performance at birth and at weaning, was shown
by Giza White - Bauscat fitters in 1966/67 season and by Bauscat -
season and by Bauseal - Giza White litters in 1967/68 scason.
However, differences in litter size due 1o breeding group effects
were not statistically significant in any of the three seasons either
at birth, or at waning at four weeks of age,

Generally, crossbreeding of either the litters or the does wasg
associated with the presence of hybrid vigour in litter size at ages
studied,

Maternal and sex-linked effects expressed in the differences bet-
ween reciprocal crosses were neither considerable nor significant
in all cases.

Litters born by does in their first production sCason were signi-
ficantly larger at  birth than litters given by does in their second
production  season, Age-of-doe effects neither showed  defipite
irend nor contributed significantly in litter size at four weeks of age,

Litter size increased with parity at birth, while no consisient
trend could be observed af weaning at four weeks of age being only
significant in 1965/66 at birth,

Regression of liter size either at hirth Or at weaning on doe’s
weight revealed a positive relationship between the two variableg
which tended 1o be significant only at birth.

* Present adress Faculty of Asriculture Scienaces gt Moghiohor,
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Litter size is one the important cconomic traits in the production of polytocus
animals. It alfects individual birth weight, total litter weight, individual live
weight Gll certain ages and growth, survival and mortality rates. While the
size of the litter is mainly controlled by heredity (largely non-additive within
the breed), the environment plays a great role in its determination.  This
investigation was carried out to study, the effect of some factors thought to
alfect litter size at birth and at four weeks of ages (time of weaning) in thres
greeds of rabbits and their crosses,

Material and Methods

The material used in this investigation was obtained [rom an experiment
conducted on the rabbit flock of the Faculty of Agriculture, Ain-Shams
University at Shoubra-Al-Khaima. Records of 499 Titters kindled during three
consecutive production seasons (1965/66, 1966/67, and 1967/68) were used,
In the first season only litters of the three pure breeds :  Bauscat (BB), Chin-
chilla (CC) and Giza White (GG) were produced.  While in both the second
and third seasons, litters of the three pure breeds, as well as of all possible
single crosses and their reciprocals were oltained. Moreover, in the third
season, two double crosshred groups were produced as a result of crossing
Chinchilla - Bauscat bucks by Giza White - Bauscat does and its reciprocal.

More details on design of the experiment (and /or of matings), mana-
gement and feeding practices were described by Afifi et al., (1973).

Least squares method of analysis was performed due to unequality of sub-
class numbers (Harvey, 1960). A linear model comprising the effects of
parity, age of doe ; breeding group and regression on doc’s weight at concep-
tion was assumed to study litter size at birth and at weaning. Due to differe-
nees in the levels of cach factor in different scasons of the study cach year
data were analysed separately.

Reésults and Discussion
Litter size at birth

The overall mean of litter size at birth was 6.37 youngs for 1965/66
season and 5.89 young for each of 1966 /67 and 1967/68 season (Table 1).

The least squares mean of litter size at birth obtained for Giza White
rabbits was 7.08, 5.88 and 6.99 youngs for the three seasons, respectively.
El-Khishin -et al. (1951), Hanafi (1959), Ragab and Wanis (1960), and Darwish
(1969) gave estimates for the same breed ranging between 6.1 and 7.6 youngs
which are in agrecments with those reported here.  For Bauscat rabbits, least
squares means of litter size at birth were found to be 6.04, 6.16, and 5.81
youngs for the data of the three seasons analysed, respectively. These estimates
were close to 6.20 obtained by Nasseir (1970) but less than those reported by
El-Khishin et al. (1951), FEl-Bendary (1961), and Shawer (1963). Estimates
for Chinchilla rabbits were 5.99, and 5.30 youngs for the first, sccond and
third seasons, respectively. These estimates are less than 7.60 youngs reported
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by Shawer (1963) and 6.80 youngs observed by Dascalu (1968), for the same
. breed. All these results may reveal that wanagement, sesson and origin of
breed could be factors responsible for differents between estimates observed
for any breed.

Within pure breeds, the results of 1965/66 and 1967 /68 scasons indicate

o that, with respect to litter size at birth, Giza White rabbits had the largest

litters, while Bauscat recorded larger litters than Chinchilla ones. In 1966 /67

- season, the Bauscat rabbits ranked first, followed by Giza White and Chinchilla

ones. The superiority of Giza White rabbits in this respect may be due to the

continuous selection for large litter size performed for long time during the

breed formation El-Khishin et al,, 1951).  Among the six single crosses obtained.,

. the hest performance was shown by Giza White - Bauscat litters in 1666 /67
season and by Bauscat - Giza White ones in 196768 season.

The effect of breeding groups on litter size at birth was not statistically
significant in any of the three seasons studied (Table 2).

Heteresis percentages of crossbred liters, computed on the basis of their
relative superiority in size over their mid purebred parents, showed that not
all the crossbred groups exhibited positive heterosis (Table 1). Bogart et al.
(1958), Mason et al. (1960) and Franks o «f. [1962) l[ovnd that heterosis in
respect to litter size in mice was not detected in all the crosses obtained. These
results together with those of the present study might indicate that cros-

- sbreeding of either the dam or offapring or both, usually but not always in-
creases litter size. '

The lack of heterosis ohserved in litter size at this stage could possibly
be due tobeing @ trait in which genes call for an intermediate performances
,since it is a fitteness trait. Large deviations [rom optimum will have
adverse results to the breed,

Results of the analysis showed that maternal and sex-linked influences
on litter size at birth as manifested in the differences between reciprocal
crosses were not appreciable and were non-significant (Table 1). This may
probably be due to that the three hreeds crossed did not differ widely in their
performance as it appears from Table 1. Eaton (1953) reported similar find-
mgs on mice.

- Data of 1967/68 scason showed that the average of the least squares
means of litter size at birth for the double cross combinations {6.01-youngs)
exceeded that for single crosses (5.78 youngs). Although the difference is
small, it confirms the superiority of the crosshred dams over the purchred ones
in producing larger litters, a phenomenon obsreved in mice and swine (Butler,
1958 and Smith et al., 1960). The superiority of the crosshred does over the
purcbred ones in delivering erosshrad litters with larger sizes may be a result
of the heterotic effect of crosshreeding of the dam on ovulation rate as well as.
on prenatal environment provided. The maternal offect of the crosshred
female includes an additive portion from each of the parental breeds plus a
non-additive (dominance, epistatic or both) portion.
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The elfect of age of the doe on litter size at birth jllusteated that the
sive of litters procuced by does of the first age group {producing their first
crop of litters) excelled that given by dees of the second age group (produc-
ing their second crop of litters) by 1.70 and 1.60 voungs per litter in 1966 /67
and 1967/68 seasons, respectively (Table ). The differences were statisti-
cally significant in 1966 /67 season and highly significant in 1967 /68 season
(Table 2).  These results may probably be due to higher activity of the overies
at the younger age. The differences between the two ages could mean that
the point of maximum litter size was attained some time within the frst age
group.  This point could have heen more precisely located if classification
of age of doe was put into several classes to show the pattern of curvilinea-
wity, if any does exist.

TABLE 2. Least squares analysis of variance for litter size at birth.

1

Soorce 1956/1966 season J 1966/1967 season 1867/1968 season
_— e
of variation Mean % of [D.F. Mean Yo of DE.  Mean % of
D.F.| Sguare |Variation Square |Variation Square |Variation
PRl (SN | SV SN NI SR | SR (D S
|
Parity . . .| 2 (37.320870 13.7 | 5| soms | 15 | 5| 7.0m0 1.3
Age of doe | — | — — | t|248807] 244 | 1 |38.1430M] 19,0

Breed group! 2 | 9.9432 1.6 8 | 2.3782 4.0 10/ 5.7934 i.2
f

Regression | 1 (2613607 | — | 1] o018 | — | 1 loc.g3e9TF
on doe’s

weight .
Residoal .| 84 | 6.6234 84.7 |145 | 3.6772 4.1 | 230( 4.4286 7.6

| | s
-+ Significant at 5% level.

- Significant at 19 level.

Meek (1947) reached opposite results by reporting a tendency of the older
does to give larger litters. Kheireldin (1950) in Giza White rabbits noted
that the averagac size of litters was 4.70, 5.30, and 4.90 youngs when the
does were one, two and three vears old, respectively, while Wanis (1958)
working on the same breed, found the corresponding figures to be 6.85, 6,62
and 6.63, respectively. The last twe authors reported no significant differe-
nees in litter scize among dams of different age groups.  Tihonova (1953%)
working with Chinchilla rabbits, indicated that no relation was established
between age of parents and litter size.

Results in Table 1 exhibit a general trend dicating that birth litter size
imcreased with parity  (little sequence) in the three scasons of this inve-
stigation. This trend deviates from curvilinearity which had been reported
for different breeds of rabhits by Wanis (1958, THelder {(1963). Darwish (1969
and Nosseir (1970),

Egypt. J. Anim. Prod., 16, No. 2 (1976)
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Differences in litter size at birth due to parity effects were statistically
highly significant in 1965/66 season, but non-significant in either 1966/67
or 1967/68 season (Table 2). These conflicting results may be due to that
in the first season each of the three litters obtained occurred nearly in a
distinet time of the scason, while in both the other two seasons, the time of
pregnancy of each parity overlap on that of the other parities. Rollins e al.
(1963) working with New Zealand White rabbits produced during 1946-1953,
indicated a highly significant effect of litter seguence (parity) on either num-
ber born or number weaned, However, Santoro and Hernandez (1967),
showed that none of the differences in litter size due to parity was significant.
Within the first and second age of dam effect, differcnces obtained in litter
size parities may also be due to differences in the mean age of the doe. Mor
eover, dilferences due to the abundance of green fodder with its nutritive
quality and in weather conditions during the production season may be added
as other possible causes. This almost agrees with what was reported by Wanis
(1958), Drawish (1969) and Nosseir 18970).

"The effect of doe’s weight on litter size at birth indicated that, for each
100 g increase in the doe’s weight there was an increase in litter size at
birth of 0.14, 0.003 and 0.22 youngs for 1965/66, 1966/67 and 1967,/63
scasons, respectively (Table 1) . Table 2 shows that this effect was signif-
cant in the first season and highly significant in the first scason and highly
significant in the third season, while non-significant in the second one. These
results are in agreement with those reported by Wanis (1958) on rabbits and
by Eckstein and McKeown (1935) in guinea  pigs. Heaver doe, tend to
provide their litters with better intra-uterine environment.

Litter size at weaning

The overall mean for the number of youngs weancd per litter, at four
weeks of age, was estimated as 5,88, 4.06 and 4.29 youngs for the 1965/66,
1966/67 and 1967/68 seasons, respectively (Table 3). In the same order, it
accounted for 92.3, 68.9 and 72.8% of the corresponding means of litter size
at birth. This inconsistency among the seasons studied may perhaps be a re-
flection of the differences in mortality percent per litter among seasons of the
study.

Least squares means of litter size at weaning in Bauscat, Chinchilla and
Giza White rabbits obtained in 1965/66, 1966/67 and 1967/68 seasons show
no definite breed trend, and this is thought to be due to breed groups by sca-
son interaction.  Among the single crosses (in agreement with that observed
on birth litter size) Giza White-Bauscat cross combination showed the best per-
formance in 1966 /67 season, while in 1967/68 season Bauscat-Giza White cross
combination ranked first,

Breeding groups were found to have no significant effects on litter size

at weaning (at 4 weaks of age) in any of the three ssapons studied (Table 4).
These observations are inaccordance with those of birth litter size.

Egypt, |. Anim, Prod., 16, No. 2 (1976)



LITTBR SIZE AT BIRTH & WBANING IN BREEDS OF RABBITS

"A0D M) JO By} 2I10Jaq
posyy s1yanqg jo ps g Jo joquds sy, 0 = ATM ¥ZID pup ‘9 = BUIRTITY T = tessnag 1se PosljoquuAs aram Speslq oy
0p Loy ssimaaylo ‘(19401 %5) Apuesijruss

1215p jou op  feyy ey SalJIUES  sjuv)iuooy Hs STailal elies oyl Jo doueipadds 2 "moliworjisseln awes oY1 UIyYAL
(09613 atizor pue 19918 12318 (5S61) 1591 eSunl sjdumuw seu Uepaungy

]
o

I
o

3

| | i
#000°0 F 9000°0/ | _ T%o.?lw N_o,o!i | (8000°0F £100°0 | ﬁ T yBoa
i _ S.00p uo -Soy
FTT ] o9 | o Foero | oz ¥ _ © gy—an
19°¢T q PE0 + SF°0 LE | |7 49—9D
§9°'te-| ® 90 F 0L [—| T [11°F] 7 q 05'0 F wwo— £T | 7 s
969 qe 6F°0 = ¥2°0 vl |£97°0C qu £9°0 + 81°0— § _ S 5 )
w06 qe oF'0 F 7l0 61 |[FE'op e 50 + ¥£° el {
¥ 6l qe L0 F $$°0 <l |8F°6 aqe 950 + T0°0—| I | 5 §
8¢ 0 qe 0 F I1°0—| ST (IT'#1 2qe | 990 F 550 91 _ _ R ]
L6'g—| qe W0 F Tro—| 11 1€T°0 2qe £9°0 + 10°0—| ¢ S - ¢
qe 9670 + L1'0—| OI q 7 09°0 F 21— & B 0 F €D LT " HD
qe 05°0 &+ 90'0 [ e 90 F 2670 6 _ B RE'0 & 80— LE B o
qe 8£°0 F Ze'0—| Tz aqe | SP0 + %P0 81 ® 0 F .Z.a\_ £1 B - - |
_ | | dnosd posig
3
2 LT'0 F T€°0 7 _ e 6E0 =+ 8T'0—| Sy ol puy
® LT°0 -+ Te'0—| zaa L 6E°0 F 920 6¢ ode g
_ | 0p jo ofy
v 0F°0 F €00 9 e _ 880 & 107G LT _ _ B 17 4]
® W0 + 10— 1z e 29°0 & L¥'0 I _ oty
® 160 F 90— og R0 F po—| g1 _ 7 _ S
® 1€°0 &+ 1z°0 9¢ B LPO0 _ ge0—| 81 i I#°0 & 810 €C T vt ot pug
ol 0T 00 | e Pl omoFaae | g 2 %60 F 820 ‘ I _ S
T FEOF b0 | o 'olOSE0 Foro | g v 6670 F 9p°0— 8¢ |-t - sy
_ ] Dy
$0'0 F 6T'F 861 TL0  90'¢ F0T _ 7 §T'0 F R8¢ 8L |* Uwsw [eiouan
7 H [1ana] cwsFoswd | N % H lrawa 'S F jsuon _ N 7 LA 7 'S Fojsuo) _ N
e S, A CIENE L -IJ:IF|!J O ENISSE Y
89/L961 uostag | L961/996] uoseag _ 99/6961 Hostog

|
(38¥ Jo 54334 an0J 1) Suyvay JE 3445 81| Bunasgs $10§9%) J0 s3jeamsa azenbs WO ¢ grdve

Egybt. J. Anim, Prod, 16, No. 2 (1976)



116

TABLE 4. Least squares analysis of vaviance for

X,

A AWIFT ef gl:

of age).

litter size at weaning (at four weeks

Source of

variation D.F.
Parity . . ‘ 2
Age of doe | .

|
Breed group! 2

Regression

on doe’s
weight . . .| 1
Residual . 72

|

1965/1966 season

Mean )
square
tion
4, 1159 0.0
8.5118 2.3
19,9263 —
5.6653 957

varia- | |

1966/1967 season

|

IDF.  Mean

‘ square

b

| ﬁ;__ o
F 5 1.4738

) 1| Lses2
= | 5.6868

| 1 ‘ 13,4101
1 88 | 3.4994

% of

varia
tion

S4.5

1967/1968 season

D.F.‘ Mean

o of
| I soware [ varia-
i tion
Ehboll sl o =iy
! |
| 5] 3.4861 ’ 0.2
5 1! 4.65%7 | 1.9
101 4.2347 | 1.8
[ |
1| 62668 | —
180 | 3.2528 | 96.1

Heterosis percentage estimated
all crossbred combinations obtained
Bauscat - Chinchilla and Giza White
(Table 3). Comparing the
obtained for litter size at bi
pronounced on litter size a
cross combinations.
mortality of the embryo,
tality. This would be du

sbred youngs

The difference between the estimate of
cprocal was found to be non-significant in a
seasons (DMRT in Table 3)
tained in this study on litter s

The average of the least squares rneans of litte

for litter sizes at weaning, indicate that
exhibited positive
~ Chinchilla ones in 1967/68
percentages of heterosis for this trait with those
rth, it can be stated that heterotic effect was more
t weaning than on litter size at birth in almost all
Heterosis mi

heterosis except for .

season

ght not be an important element in prenatal

double crosses (4.88 youngs) exceeded that of the single
This trend coupled with the same trend at birth might
of the crossbred dams over .the

and rearing thier crosshred litter

but it could assume a greater role in postnatal mor-
e to the increased vigour and the ability of the cros-
to suckle the dam more than purebred youngs,

any cross combinaton and its re-
Il cases in 1966/67 and 1967 /68
, and this agrees well with previous results ab-
ze at birth. i

v size at weaning for the

crosses (4,17 voungs).
suggest the superiority

purcbred ones in the ability for developing

8.

in the corssbred does in their mothering ability.

This may be a result of heterotic effects

Does of the first age group showed larger litter sizes than those of the

second age group in 1966/67 season, whil
ded in 1967 /68 season.
of age doe were not st

Ligybt, J. Anim. Prod., 16, No, 2 (1575}

e opposite observations were recor-
Differences in litter size at weaning due to the effect
atistically significant (Tahle 4). Differences hetween



LITTER 81z A BIRTH & WBANING 1IN BREEDS O RABBITS 117

ing, may be due to that mortality percent v
litter to four weeks of age in ltters of does of the first age group was
higher than that litters of the second age group (Afifi, 1971). Ca-
sdy e al. (1962) noted that the number weaned in a litter ol hutch-
raised domestic rabbits was not affected hy age dam,

(Table 4). The conflict between the effect of parity on litter size at birth and
that on litter size at weaning exhibited in 1965 /66 season, may be ascribed
to differential mortality among rahbits of the three parities.

Constants of regression of 4-week weaning  litter size on doe’s  weioin
shiowed that for each 100 g increase in the weight of the doe, the mean
of d-week litter size increased by 0.15 and 0.05 youngs in 1965/66 and 1967/
68 seasons, while jt decreased by 0.12 youngs in 1966/67 season (Table 3)
being not significant in all seasons (Table 4). The discripancy of the results
of 1966/67 scason in the trend from the other two seasons may be due to the
high mortality pereent per litter till four weeks of age exhibited by the data

of that season,
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