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Abstract

Hecords on 873 ditiers of Bauscat and Giza White rabbits
were colleeted for eight consccutive years beginning in
Octaber, 1975, Heritability for agejof doe at first kindling
{AFK) and heritabilitics and repeatabilities for: number of
services per conception (NSC) and gestation length (GL) were
estimzted. Fifly two sires and 211 daughters (paternal half-
sisters) were used for the analysis of these traits. Year of
preduction had highly significant (P<0.01 or P<0.001)
influence on reproductive traits studied with the excepiion of
I Bauscat and GL in Giza White rabbits. Does that had
their first serviee in autumn months required (P<0.0! or
P<.001) less NSC and AFK than those that had their first
service In winler months. NSC and GL increased with
vance of parity. Sire of doc was found to be an important
source of vanation for AFK, while having little or no effect
on NSC and GL. Heritability estimates in Bauscat 'zlmd Giza
White rabbits, respectively, were 0.62 and 0.91 for AFK, 0.0
and 0.17 for NSC and 0.05 and G.0 for GL. Eslimates of
repeatability for NSC and GL were low in the two Dreeds
studs
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Introduction

Age of doc al first kindling and number ¢ services per
conception are important trails in determising the breeding
clficieney ol commerciul herds of rabbits. Also, pregnancy
e mostimpertant stoge in rabbit meat production, In spite
of the economic importance of these reproductive traits forthe
rabbit industry, few studies have been published to evaluate
genetically and phenotypically such reproductive traits (Lahin
and Mahajan, 1982; ARGl and Kadry 1985; Khalil and
Mansour, 1987), In lhis respeet, Lahiri and Mahajan (1982)
reported a Jow heritability estimate of 0.187 for age of doe at
first breedinz in New Zealand White rabbits.  However,

cstimates of heritability and repeatability for number of
services per conception and gestation length in rabbits are not
able. §
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chizctives of the presen: study were (1) to investigate
of non-penctie factars on age of doe at first
i :, rumber of services per conception and gestation
lenztly, (2) to quantifly varialion in such traits due to sire of
doe and doe within sire, and (3) to estirate the heritabilities
and repeatabiiitics for such doe reproductive teaits.

I
Materials and Mcthods
|
Data on 873 liters were colleeted for 8 consecutive
oroduction years starting from October, 1975, to September,
1983. Rabbits of 2 foreign breed (Bauseat) and native breed
(Giza White) were used. Young does ware first maied at the
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age of 8 months. At the beginning of each breeding scason
{October), does withini each breed were grouped at random
inlo groups ranging frém 3 1o 5 does. For each group of does
a buck from the same breed was assigned al random exgept
with the restriction that mated pairs should not have a grand-
pare:;l in common. Each doe was mated to only one buck.
The doe was transferred- to the buck's hutch to be mated.
Hand; mating was excrcised by restra‘ning the doe to assure
copulption. Does were palpated 10 days thereafter o deter-
mine pregnancy. Does that failed to conceive were réturned to
the same mating buck to be remated, and were returned to the
samejbuck every other day thereafter until a cenceplion was
obsenved. TFollowing the kindling of the first ond all subse-
qucngliftcrs all does were mated 7 days atter cach parturition,
Other details on management and feeding practices and
breeding plan were reported by Khalil ¢ al. (1987).

Each breed was ana!ylzcd sparately forthree measp rements
of reproductive efficiency. These measuremunts were age of
doe at first kindling (AFK), number of services per donception
(NSC) and gestation length (GL). Records ol the [irst parity
(154 daughters from 41 sires) were used’ tp 2stimate the
variance components of AFK. Data of NSC'and GL were
available on 24! daughters produced by 52 sires. The
Harvey's (177) mixed Model Computer Program was wtilized
in adalyzing the data. A mixed model including the fixed

effedts of year and month of conception and the random effect
of sire of doc was bsed to analyze the aata of AFK. Dat of
NSQ and GL were analyzed using the same previous effeets
in addition to parity as fixed cffec and doe within sirc as
rémdpm effect. Esnmaics of sire (T778), doc within sire (C
2D)iand remainder (O™°¢) variance components were calcu-
la!m} using Method 3 of Henderson (1953). Paternal half-sib
herilability estimates were ealeulated as four times the ratio
of 07S 1o the syn of the components of variaace of cach
rcproducuvc lrml.sludlcd The ratio (0738 + 0O7D) /(0778
+ Q_ D + O ¢f was uscd as an estimator of repeatability,
Standard errors for herilability and repeatabliity estimates
WEre calcuialcd usIng an approximuum{ formula as described
by Swiger ct al of al. (1964).
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Results and Discus<ion

]

Non-genetic effects |

There was 2 general tendency I_O:' AFK o bejlow when
conception tock ylace in the carly months of the year of
production and Lo increase as month of canception advanced
(Table 1). However, during the carly months of the year of
produetion, green fadder for breeding dozs is not available in
enough gpantities and is of Jess niiritive value. As the month
of copception advahecs, fodder becomes more undant and
of high nutritive value and, consequently, young dees become
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more fat and their reproductive efficiency for conception is
al lowest levels. In other words, age of doe at first kindling
increases wilh advance in month of conception. Effect of
month of conception on AFK was highly significant (Table 1).
AFK varied with respect to the significance of the effect of
year of production (Table 1). AFK varied with respect to the
significance of the effect of year of production (Table 1). In
Bauscat rabbits, it was nonsignificant, while it was significant
{(P<0.01) in Giza White rabbits.

Year of production, month of conception and parity had
highly significant P <0.001) influence on NSC (Table 1) with
the exception of parity effect on NSC in Bauscat rabbits
(P<0.05). Docs that had their first service at the beginning
of the breeding season (October and November) and at the end
of the breeding scason (March, April and May) required less
INSC than those which had their first service during the winter
months (December, January and February). On the contrary,
Afifi and Kadry (1985) found that does that had their first
service during the spring months (March, April and May)
required more services than those that had their first service
during autumn months (September to November) and winler
meonths (December o February). However, Afifi and Kadry
(1985) reported that the environmental conditions (e.g.
ambient lemperature, day light to dark ratio and availability of
green fodder) during the autumn and winter months in Egypt
were more suitable for reproduction in rabbits than during the
spring monthis. Enos et al. (1979) reported that moderate
ambient temperature and short days improved conception rates
markedly in rabbits. NSC increased from the 1st panty to the
4th and decreased thereafter in the 5th and 6th (Table 1).
Similar results were obtained by Afili and Kadry (1985) who
attributed the observed increase in NSC with advance of parity
to decreased activily of the ovaries.

Year-of-production effects constituted (P<0.001) an
important factor influencing GL in Bauscat rabbits (Table 1).
No clear trend could be detected for the effect of month of
conception and year of production on GL in Bauscat and Giza
White rabbits (Table 1). On the contrary, Afifi and Kadry
(1985) reported that does conceiving during September
through February had shorter gestation lengths than those
conceiving during March and April. However, Occlkiewiez
ct al. (1961) and Ponce (1978) reported seasonal fluctuation
in gestation length in rabbits.  Generally, GL incrcased
nsignificantly with advance of parity (Table 1). Similarly,
Santoro and Hemandez (1967) and El-Tawil et al. (1971)
reported that length of gestation was positively associated with
advance of parity.

Random Ellects

The estimate of the sire, doe within sire and remaining
components of variance for reproductive traits studied are
shown in Table 2. These results showed that sire of doe
contributed significantly (P<0.05) to the total variance of
AFK (proportion of variation = 15.6 and 22.9 in Bauscal and
Giza White rabbits, respectively), while little or no effect of
sirec on NSC and GL (proportion of variation = 1.2 and 4.1)
was observed. It therefore cautions against neglect of the
malting buck and concentrating only on the sire of doe when
undertaking studies on NSC i rabbits. In this respect, Khalil
and Mansour (1987) reported a highly significant effect of
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mating buck on NSC, indicating the importance of evaluating
buck semen quality before the mating scason.

Differences in NSC and GL due to doe effects {Tablc 2
were nonsignificant with the exception of GL in Bauscst
rabbits (V% = 14.7), suggesting the existence of a negative
covariance between adjacent litters (Khalil and Mansour,

1987).
Heritabilities and rcpgt.abililiés

Heritabilities and repeatabilities of doe reproductive trags
studied are presented in Table 2. Estimates of heritability and
repeatability for doe reproductive traits studied in the Bauscar
are generally lower than the corresponding estimates in Giza
White rabbits. This may be due to reduction in genene
variation of reproductive traits through previous sclection in
the Bauscat breed (French) in its own country, in comparisan
to little intensive selection for the Giza White (native) brecd

in Egypt.

The magnitude of heritability for AFK (0.62 and 0 91 4
Bauscat and Giza White rabbits, respectively) indicated 1o
improvement in AFK can be made throogh sclecii
However, the hertability estimates for AFK in both brecs
are much higher (with higher standard errors) than 1l
corresponding estimates of 0.187 obtained by Lalus !
Mahajan (1982) for New Zealand White rabbits

Estimates of heritability {or NSC and Gl wen
magnitude (Table 2). The observed trend of low and 5
similar cstumates of heritability and repeatability of NS¢
GL (Table 2) indicated that there is little penmancit cnv
mental vanance influencing the traits and that more e
should be considered before selecting a doe for these trans
Similarly, the low repecatability estimates for these trags
indicated again that assessment of several records is required
before selecting does for these traits.

Negative heritability estimates obtained for trants studicd
(NSC in Bauscat and GL in Giza White) are the result of
negative variance components of sires in the analysis of
variance (Table 2). Negalive variance components
regarded as an indication of negligible contribution to viaciation
of the traits (S) under study.  Sampling etfect and non
randomness in the distribution of daughters within sire prosps
could be added as other causes i this respect.
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affecting prekindling reproductive

: Bauscat Giza White
Independen:
¥ \-soatn ) = & (eay) AR ( monts ) =T & { day )
Variable ;
N Xs+£SE. 4 = &EE; ‘ X & S.E. B “zS.KL N XzS5.E \ & S.E
T . year of Prcnd;.t:tim ! f
; 19712761 i3 il.3204 ) 1.8 0.2 31.5 2 0.1 6 3.0 £ 0.6 66 © 2.8 =~ 0. 3l.a = 0.2
L 19759=1977 Rz 16.¢ 2 C.w 18 2.2 £ 0.2 31.2 = 0.1 25 10.5 £ G.3 70 .b=a. 31.0 = 0.2
1377=1978 ' & 3.8x0.3 3.1 = 0.2 59 3.9 = . 31.2 =0.2
. 1978-1979 10 4.3 2 0.7 B 2.7 +04 31.3 2 0.2 32 0.0 & }.2 25 2,32 0.4 31.2 £ 0.3.
h 1979= 980 253 1.7 +04 3h3 = 0.3 20 2.3 2 6.4 Iidox 0.3
b 1980~ 138! 15 0.8 = 0.4 35 4.1 20.3 3.1« 0.2 10 11.2 £ 0.5 39 3.2 23,3 3.2 = 0.3
[ 1981~ 1980 £ 11 %2 2 0.5 25 1.7 £0.2 0.5 2 0.1 0 9.53+05 2 3.0 = 0.4 3.0« 0.3
[, . 1982-1963 il 1207 2 €9 58 23=03 31.3 £ 0.2 5 12.3 £ 0.8 4l 1.4 203 JILh = 0.2
[ . . . |
g Eepen El_f_:queptlm ek bt i Y ot s
i Octoner=-Neweotor ] 8.9 = 0.5 - S 0 54 4 P 4 %.3:0.1 ady .3+ 0.3 31.5 = 0.2
. Decesper X 9.1z 0.4 35 12.2=0.3 .9 £ 0.2 42 3.5+£0.3 312 2 0.2
X Jaruary a5 1.8 = G332 £3 At = 0.2 36 o2 0.1 6 8.9 + 0.6 51 L.3 «0.3 31.3 = 0.2
Feoruary ! i 13.4 = 0.4 £ Al=0.3 0.9 £ 0.1 43 9.8 £C.2 9 3.6 =02 31.0 = 0.2
March' - 8 2.7 2 0.6 &1 2.320.3 3.1 £ 0.2 e 12.5 £ Gs 50 2.3 20.3 ¥.8 £ .2
vy April and 'y | 133 1.5620.2, 31.3 £ 0.1 92 2.8 =0.2 31.3 = 0.1
Par:itv
' ' = NS by i e
. 1 52 9 2502 3.1 = G.1 S 2.4 = 0.] 1.1 2 0.2
2 d | i Ef 2.8 «0.2 31.0 £ 0.1 al 2.4 2 0.3 1.2 2 0.2
Jrd 9% 3.0=0.2 31.1 = 0.1 67 3.2 = 0.2 3.1 2 0.2
' L th | 89 2.z =20.2 31.2 2 0.1 =] 3.7 = 0.2 31.2 2 0.2
5 tn . §5 :';9:0.2 3.6 2 0.2 5 3.6 0.3 3L 2 Q.2
>6 th : ; L =03 X.% £ 0.2 ' 60 2.7 Q0.3 31.2 2 0.2
1
1
t A X
nonsignificant , = £ P<0.05 , # = P<O0l ad & = P ¢ 0.001 .
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