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Inter-Rela tionships Among Deoe’s Weight, Litter
Size, Litter Weight and Bedy Weight at
Different Ages in Rabbits

E.A. Afifi, E.S.E. Galal, HA. El-Oksh and A.E. Kadry
Universities of Zaga:ig, Ain-Shams and Al-Azhar, EZ)pt.

DA’I‘A on 2765 rabbits born in 464 litters during 3 consecutive
production seasons at the Experimental Farm of the Faculty of
Agriculture, Ain-Shams University, Shoubra Ai-Khaima, Cairo,
were used in this study. Records were taken at different ages [rom
birth till 24 weeks of age. The within subclass phenotypic correla-
sion cocflicients among iraits expressing prenatal and postnatal
maternal performance of the doe and those showing post-weaning
growth were calculated.

Doe’s weight was generally positively phenotypically correlated
with all traits measuring prenatal and posinatal maternal perfors
mance, namely ; litter size and weight ol cath, Hiler size and weight
at wenning and pre-weaning htter weignt gain,  The coefleienis
of correlations were generally low in their magnitudes.  However,
the phenotypic relationships between doe’s weight and post wean-
irg individual body weights at different ages were gencrally positive
and of moderale magnitude. Sipnificance was attained in mwost
cases;

Correlation coefficieris among litter size, luer weight and pic-
weaning gain were positive, highly significant, and gencrally high
in magnitude,

[itter size and litter weight were negatively phenotypically cor-
related with post-weaning body weights and gain, The degree
of association decreased with advance in age.

Post-weaning body weights and gain were generally positively
and strongly associated with each other and relationships were
highly significant.

Traits measuring the maternal performance are of major importance in the
efficiency of livestcck preducticn.  The astceoiaticn tetween these traits
and characters commonly selected for, n animal breeding progrems, should
be considered in the design of thes progrems.

Litter size at birth is often uscd as a convenient criterion of fecundity
in the polytocus species, while litter weight at birth can te, and is, viewed ag
an index, of the prenatal stage of life. On the other hard. litter size and weight
.at weaning as well as pre-weaning litter weight gain are usually used as & measure
of postpatal maternal performance. This includes the quantity and quality
of the mother’s milk (Butler and Metrakes, 1950), materral contact (Rosenberg
et al., 1970) and others. '
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The objective of this investigation was to estimate the phenotypic correla-
tions between some production traits usually used as measures of prenatal and
postnatal maternal performance in three different breeds of rabbits and their
crosses. The relationships between these traits and individual post-weaning
growth traits were also examined.

Material and Methogs

Puarebred rabbits of Bauscat, Chinchilla, Giza White and some of their
crosses ware producad during three consecutive production seasons from 1965/
66 to 1957/68 at ths Expzrimental Farm, Faculty of Agriculture, Ain-Shawms
University at Shyabra Al-Khiima, Ciiro.

Data us2d in ths present study consisted of the mzasurements taken on
a total numbzr of 2765 rabbiis born in 464 litters during the three seasons,
inclusive. Traits considered were doe’s weight, litter size and weight (wt)
at birth as mzasures of the prenatal maternal performance; Iitter sjze and
weight at 4 weeks of age (weaning) and pre-weaning litter weight gain (birth-
4 weeks) as maasures of postnatal maternal performance: as well as individual
body weights at 4-,12-,16-,20-,24 weeks and post-weaning gain (4-24 weeks)
as mszasures of tha post-weaning growth performance,
e
Sinze all the bread sroups were not equally represented in the 3 seasons
studied, thz data were analysed on a within season basis. The data of each
Season were arranged into subclasses according to parity, age of doe and breed
group waen dealing with maternal parformance traits, and according to parity,
age of doz, bresd group and sex when dealing with post-weaning growth traits,
In order to avoid the correction for ths aforemantioned main effects, the within
subclass phenotypic correlation cosfficients were caleulated among the traits

considered.

Animals were fed ad libitum on a dry mash of about 167, total protein and
669 starch equivalent throughout the ysar. Egyptian clover was offered,
when available, During sumn:r, grezn corn plants and clover hay were supplie

Results and Discyssior

Pre-weaning maternal traits

The phenotypic within subclass correlations batween the vacious traits
measuring the pre-weaning maternal parformance are shown in Table I,

Egypt. J. dnim. Prod. 20, No. 2 (1980)
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TABLE 1. Within subclass phenotypic correlation coefficient among traits measuring maternal

ability.

‘Fraits Season Litter size | Litter wt. | Litter size | Litter wt. | week gain
at birth at hirth |af weaning |at weaning |in litter wt.

%

Doe’s wi. 1965/66 0.180 0.269* 0.230 0.432%% 0.418

196667 0.026 0.096 0.048 0.004 0.012

1967/68 0.350%=* 0. 380%* 0.087 0.136 0.057
Litter Size 1965/66 G.907 %% 0.874%= 0.623%* 0.509%#

at hirtht 1966/67 0.809%* 0.450%* 0.223 0.085

1967/68 Q.850%* 0.568%* 0.299%% 0.133
Litter wt at 1965/66 O B26%* 0.728,* O .E603%*%

birth 1966/67 0.645%% 0.455%* 0.298%
1967/68 0.592%% 0.457%% | 0,274%%
Litter Size at 1965/66 0.806%* 0.736%*
weaning 1966/67 0.842%* 0.779.*
196768 0.816%* 0.752%*
Litter wi ati 1965/66 0.986%*
weaning 1966/67 0.686**
196768 0.980%*

1
P <L 0.05 3% P o 0.01

Doe’s weight was found to be generally positively pherotypically correlated
with all traits measuring prenatal and pestnatal maternal performance. The
coefficients of correlation were generally moderate cr low in magnituds (Table 1).
Results reported by Wanis (1958) and Afifi et ¢l. ( 1976 a and b ) showed

similar trends.
=B

Litter size is a “complex’ trait in the sense that several ccmponent traits
contribute to its variation (Land and Falconer, 1969). The two principal
components are the number of eggs shed at ovulation (ovulation ratc ) and the
yroportion of the surviving fertilized eggs represented by the live young at birth
{intra-uterine survival). The positive ceeflicient of correlation obtained in the
present study between doe’s weight and litter size at birth may indicate that
both of these components are positively influerced by doe’s weight.Doe’s
weight in turn is determined by several factors affecting the prepatal stage of her
young such as: the dam’s gene complement, the expositicn to reasonable plane
of nutrition before and during pregnancy besides any enviremmental factors
influencing the condition of the dam during pregpancy and parturition. On
the other hand, litter size at weaning was considered as a measure of the pre-
weaning maternal care. This would contain any ccmmon enviropment or cage
effects associated with behaviour (Hafez, 1963; Rosenterg et al., 1970). There-
fore, the positive phenotypic correlations obtained btetween dce’s weight and
litter size at weaning should be considered in the design of breeding plans

Egypt. J. Anim. Prod. 20, No. 2 (1980)
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‘aiming at the improvement of body weight in mammals, assuming that genetic
and environmental corrclations between the 2 traits were also positively
correlatad.

The positive correlation betwesn doe’s weight and litter weight at  birth
(Table 1) was expacted since litter weight at birth is the end product of many
factors most of which are classified as environmental from the point of view
of the young whare thay are geastically determined from the point of view of
the mother (Rut ledze er of., 1972: Hanrahan and Eisen, 1974). Uterine
environment, size of dam, litter size, ambiant temperature and physiological
performance of th: mosther to nurse her young during pregnancy are
examples for such factors ( Hafez, 1963).  Litter weight at weaning and
pre-weaning litter waight gain were usually used as a convenient measure for
the mother milking ability in most mammals (Rutledge et af, 1972; Nagai
et af, 1975 in mice; Cox and Willham , 1952 and Ahlschwede and Robison,
1971 in SwineY. This includes both quaniity and guality of the milk
(Butler and Metrakos, 1950). Therefors, the positive correlation obtained
in the present study between doe’s weight and each of litter weight at weaning
and pre-weaning litter weight gain indicate that selection directed towards
increasing doe's weaight might influsncz the postnatal maternal performance
measured as the weight of a litter at weaning or the pre-waaning weight gain
of a litter in the sams direction. This result must bs coasidered with caution
in the absence of similar genstic and eaviroamantal relationships.

Highly significant positive phenotypic correlation coofficients of 0.907,
0.809 and 0.850 (Table 1) were found between litter size at birth and litter
weight at birth. The dirsction and mazaituds of this correlation is in good agrae-
ment with most of those reporied in the literature. El-khishin er al. (1951)
obtained a sigaificant positive corrclation cosfficient of 0.939 and 0.972
between litter size and litter weight at birth in Giza white and Bauscat rab-
bits, resp:ctively. Kawinska and Niedzuradek (19587) reported a corrciation
<officient betwezn size and weight of the new born litters of 0.823. Morcover,
Afifi ef ql. (1976a) found that litter weight at birth increased significantly with
the increase of litter size at birth.

Litter size at birth was found to bz ph2notypically highly significant and
positively correlated with litter size at weaning (Table 1). Sovljanski (1955),
Fraser (1966), Omtvedt et al. (1966) and others, reported significant corre-
lation of high magnituds batween litter size of pigs at birth and numbsr of
piglets survived till weaning. However, litter size at weaning is largely depen-
dent upon the maternal care provided by the mother to her young during the
pre-weaning growth period.

The phenotypic correlation cozfficients obtained in this study between litter
size at birth and litter weight at weining and pre-weaning litter weight gain
were positive and ranged between 0.223 and 0.624 for litter size at birth and
litter weight at weaning: and between 0.133 and 0.509 for litter size at birth
and pre-weaning litter weight gain (Table 1). These ostimates are in
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agreement with those reported on pigs by Mazaraki (1962) who found that
litter size at birth was positively and significantly correlated (P < 0.00)
with litter weight at weaning (ranged from 0.531 1o 0.614).

Highly significant positive phenotypie correlation coefficients (Table 1)
were found o exist between litter weight at birth and litter size at weaning,
litter weight at weaning and pre-weaning litter weight gain. The coofficients
of correlation were generally large in magnitude. In consistent with these
results, Omtvedt ef af. (1966) observed that as the litter weight of pigs at birth
increased, the number of pigs weaned and litter weaning weight and consequen-
tly pre-weaning litter weight gain increased.,

The large phenotypic correlation ceefiicients obtained between litter size
at weaning and litter weight ai weaning and pre-weaning litter weight gain
(Table 1) indicate that as the number of individuals survived till weaning increa-
scs, the amount of meat weaned tends te be higher. Similarly, Afifi et of.
(1976a) found a significant positive relationship tetween litter size and litter
weight at weaning time.

The phenotypic correfation of 0.986, found to exist between litter weight at
weaning and pre-weaning litter weight gain in the present study. agrees in
direction and magnitude with most of those reviewed in the literature. Howe-
ver, it should be noticed that both traits are directly influenced and positively
correlated with the post-natal maternal ability (Legates, 1972).

Post-weaning growtit frails

The phenotypic correlations of the presert study between doe’s weight
and post-weaning individual body weights at different 2zes studied were genera-
1ly positive and moderate in magnitude (Table 2). The rame trend was detected
in the literature consulted. Wanis (1958) found that the correlation coefficient
between doe’s weight and average weight of its bunaies at weaning was positive
and highly significant in 2 seasons. Ghany et a/. (1961) observed a positive
phenotypic relationship between body weights of the dams and growth of
their offspring.

Highly significant negative phenotypic correlation coefficients (Table 2)
were found between litter size at birth and bi-weekly post-weaning body weights
from 4 to 24 wecks ol age .The estimates of the present study were generally
moderate in magnitude and agree closely in direction with most the estimates
reported earlier.  Ghany ef al. (1961) indicated that individuals from small
litters had higher post - weaning body weights than those from large
litters.  Darwish (1969) found a highly significant coefficient of -0.754
for the corrclation between litter size at birth and body weight at weaning.
Similar findings were also reported by kobozieff er al. (1950) in mice, Bently
and Taylor (1963) in rats and Omtvedt ef al. (1966) in pigs.

Egyps. J. i Anim. Prod. 20, No. 2 (1980).
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TABLE 2, Within subelass phenotypic correlation cosfTicient
Weaning 6-wik, 8wk,
Traits Season (4~wk.) body body
body wt, wt, Wi,
_— S
Deo’s wt, . . . . ’ 1965/66 0.131%= 0.148* 0.139%
| 1u66/67 0.087 0.450%% 0.401 %%
/ 1967/68 —0.004 0.127% 0.144%
Litter . . 1965/66 —0.626%% —0.479%# —0.395%#
Sizeat ., ., . | 1966/67 —0.335%s —0.406%* —0.342%»
Bath , . | | ] 1967/68 —0,563%* —0.566% —0.50]**
Litter , . _ _ . | 1965/66 —0.440%% —0.317%* —0.269%%
wt.oat o, ] 1966/67 —0.235%% —0.362%* —0.3004%
Bith , , ., ] 1967/68 —0,396%* —0.436%* —0.372%%
Litter . . . _ . 1965/66 —0.640%* —0.502%= —0.417%x
Size at ., | ] 1966/67 —0.205%% —0.390%* —0.403%*
Weaning ! 1967/68 —0.562+* —0.642%= —0.596%»
Litter b 1965/66 —0.113% —0.028 —0.019
wtoat , | ] 1966/67 —0.240%* —0.017 —0.088
Weaning 1967/68 —0.051 —0.249%s —0.264%%
Weaning 1965/66 0.858%* 0.748*%
tdwiy . . 1966/67 | 0763 0.660%*
Body wi,. , . | | 1967/68 IF 0.859%+ 0.75] #*
6wk . . . .| / 1965/66 { 0.909+#
Body wt " 1966/67 I . 835 %%
| 196768 | 0.879%%
|
Bwk. . ., . 1855/65 /
Bedy wt,. , . |’ 1966/67 f '
| 1967/68 |
Wwk . ., . .. 1965/66 I
Eody wt 1966/67 |
1967/68 ! r
12-wk | 1965/66 |i ;
Body wi, .| 1966/67 i
1967/68 | ’
1650k, 1.7 .- 1965/66 ) [
Body wt & 1966/67 { i
rJ 1967/68 ; {
20wk | 1965/66
Fody wi., . , | | 1966/67
1967/68
b 1695/66 !
Body wi.. . , |’ 1966/67 |
3 1967/68 ’
*P < 0.05 P < 0.0
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among. doe’s wt., [itter trails, weaning and post-weaning hody weights.

10-wk, 12-wk. 16-wk, 20-wk, 24-wk. 4-24 wk,
bod, body hody body body cain in
wt, wt. wt, wt, wt. wi.

0.125 0.172 0.131 0.144 0.205%+ 0.178%

0.252%* 0.237%% 0.335%* 0.331%* 0.360%* 0.263%=

0.111 0.119* 0.081 0.183* 0.196* 0.200%*
—0.409%* [ __0 399%s | 0. 447+ | _0 270%+ | —0.204%+ | 0. 034
--0.268%* | _0.280%% | _0256%* | _0.246%% | _0. 03]+ —0.129
—0.454*% | —0.406%* | —0.272%* | _0.338%% | —0.307%* | —0 151 .
—0.302** | —0.340%* | —0.340** | —0.186* | —0.194% 0.00%
—0.301** | _0 300%% | _0 230% —0.167 —0.111 —0.010
—0.346** | —0.301**% | —0.201** | —0.246%% | —0 172% 0.050
| —0.440%% | 0 468%* | —0.458++ | _0.206%¢ | _0.312%*% | —0.042
—0.379%% | __0.304%+ | 02375 | ._0.189% | _0.180 —0.105
—0.531%* | —0.474%% | _0.283%* |_._0.333%* | —0.279%* | —0 133
—0.115 —0.214%* | 0. 200%% | —0.113 | —0.096 0.008
—0.011 0.024 0.076 0.094 | 0.062 0.509
—0.244%+ | _0.218%* | _0 08 —0.115 | —0.052 —0.007
0.689%% 0.601* 0.607%% 0.468%% | 0,511%% 0.150%

0.687%* 0.651%% 0,588 %% 0.546%% 0.480%+ 0.248 %+

0.665%+ 0.597% 0. 382%% 0.466%* | 0.482%* 0.233 %=

0,781+ 0.611%* 0.640%* 0.490%+ | 0.571% 0.282%+

0.746%% 0.676%* 0.587%# 0.549%* 0.516%* 0.363%%

0.774*% 0.718%* 0.517#% | (.553%% 0.546%* 0.355%%

0.894%% 0.660%% 0.727%% 0.546%% 0.638%+ 0.408%*

0.861 % 0.801%# 0.716%% 0.624%% 0.550%% 0.429%=

0.906%* 0.824%* 0.563%% 0.622%+ 0.628%+ 0.480%*

0.791 %+ 0.836%* 0.641%* 0.728 %% 0.536%*

0.923%+ 0.827%% 0.716%% 0.613%% 0.490% %

0.910%* 0.626%% 0.664%% 0.676%% 0.556%*%

0.821*= 0.576%* 0.696%+ 0.544%¢

0.884 %% 0.788%+ 0.663%+ 0.548%*

0.684*% 0.783%* 0.799%* 0.721%*

0.742%* 0.865%+ 0.728%%

0.902%* 0.827%= 0.747%%

0.857%% 0.748%% 0.716%%

0.751%+ 0.659%*

0.930%* 0.873™*

0.705%% 0.353%

0.926%*=

0.969% &

0.964%>
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Significant (P<< 0.0n negative rhenotypic correlation coefiicients were
detected ketween litter weight at Bitth  ang individual rest-weaning bagdy
weights, The magnitude of the cocflcients decreased gradually from Nearly
maoderate (-0.440) Eetween litter weight at birth and weaning weight to smail
(-0.111) between litter weight at birth and weight at 24 weeks of age (Table Zh

related with POSt-weaning indiyidyal body weights i general  (Table 2).
Similarly, Wanis (1958) and Darwish (1969) found tha Wweaning weight of
the rabbit decreased signiﬁcanﬂy (P< 0.01) as litter size at WeAnIng increased,
The same picture ways shown by Mckeown ang MacMahen (1956) ip Guinea
pigs (weights at 28 days of age were inversely related to litter size},

It is worth nothing that estimates obtained for the
tion coefficients ketween both fiter size and litter weight
at weaning at one kand, ang post-weaning weights on ¢
that the efiects of both litter size ang litter wesght op g
advance jp age.

either at Birth or
he other hand show
rowth diminish with

Body weight ar Weaning was foynd to be phenolypjcaliy ngﬂiﬁcantfy
positively correlated With  subscquent body weights meastreg bi-weekly ¢l
24 weeks of age (Table 2). The estimates of the cocflicients gre generally large in
magnitude apd agree closely with most of thege reported in the literatyre,
Ghany er g/ (1961) obtained ap estimate of 0.921 for coefficient of correlg-
tion between body weight at 30 days and at 180 days of age.
Medvedey (1959) reported that the greater the body weight of ¢
the greater the Subsequent body weights wils be,

In addjtioﬂ,
he pig at weaning,

The pPhenotypic Correlation cocfficients obtained between biy
weight measured frem 6 to 24 weeks of age,were positive angd highly significa-
nt (Table 2). The coceflicients were generally large iy, magnitude angd agree
Tairly well with those shown in the bterature cited. El-Bengdary (1961, Ghany
€r al. (1961) and Venge (1963) found Positive and highly significant correlationg
between body weights of rabbits measured a different ages,

cekly body

However, the positive phenotypic correlaticn between 2 traits does not neces-
sarily indicate thar selecting  one of these traits will lead 1o improvement
in the other correlated one, kecapce phﬁ'not}-pfc Correlation jg not always 4
Teliable estimate of the genetic relatiooship existing between traits,  For jnsta.
nece sometimes  the cnvironmental effects Uron 2 ftraits coyld be so sirong
and positively correlated that 4 negative genetic correlation g masked and
a positive pPhenotypic correlation resylts, Therefore, working out the genetic
correlation between any 2 ftraits ig necessary  befare deriving a conclusjye
idea about their relationship. However, the present results conlg be wvalyed

In planning a preliminary selection program for (e improvemeny of meat
production  from rabbits.

Eeypt. ). dnim. Prog. 20, N, 2 (1980;



INTER-RELATIOSHIPS IN RABBITS 135

References

Afifi, E.A., Gakal, ES.E., El-Tawil, and Khishin, 8.5, [1576a) Litter weight in three breeds of
rabbits and their crosses, Egypi. J. Anim. Prod. 16, 99

Afifi, B.A., Galal, E.S.F., E)-Tawil and Khishin, 8.8, ( 1976b) Litter size at birth and at weaning
in three bresds of rabbits und their crosses. Egypt. J. Anim, Prod, Is, 109,

Ablschwede, W.T. and Robinson, O.W, (1971) Prenatal and Postnatal influences on growth
and backfat in swine, J. Anim. Sei. 32, 10,

Bentley, E.W. and Taylor, E.I. {1965) Growth of laboratory reared ship rats [ Rattus ratiug .
L.). Amn. Appl. Biol. 58, 193-205. A.B.A. 33 : No. 3601,

Butler, L. ang Metrakos, J.D. ( 1950) A study of size inheritance in the hous mouse. 7. The
effect of milk source, Carad, J, Res., 28 D 16

Cox, D.F. and Willham, R.L. ( 1962} Systematic foster'ng experiments in swine. J. Anim.
Serf. 21, 366,

Darwish, H.I. (1969) Genetic parameters for sclection in Giza rabbis. M. Sc.  Thesis, Fac.
Agric., Cairo Univ., Egvpt.

El-Baundary, S.E, (1961} Studies on ke Palestinian rabbits in the Gaza strip.  Agric. Res.
Review, Ministry of Agric.  Cairo, Egyp:, 39, 315,

El-Khishin, AF., Badreldin, A L., Oloufa, MM and Kheireldin, M.A. (1951) Growth devel
epment and litter size in 2 breeds of rabbits, Bull. Fac. Cairo Univ,, No. 2: 29 pp:

Fraser, A.F. (1066 Studies of piglet husbandary in Jamica, l. The refationship of litter size
to survival till weaning,  Br, per. f.. 127 288-295. A.B.A., 35: No, 517,

Ghany, M.A. Badreldin, A1, Shafie, M.M. and Hansfi, M. (1961)fSome factors affecting body
weight in Giza rabbits, /. Anim, Frod. U} 4_R. 1, 121

Hafez, E.S.E. (1963) Symposivm on srowth: Physiogenetics of prenatal and postnatal®
egrowth.  J. Anim, Sci. 22, 779,

Hanrakan, J.p, and Eisen, E.J. (1974) Genetic variation in litter size and 12-day weight in
mice and their relationships with post-weaning gsowth.  Anim. Pred. 19, 13,

Kawinska, J. and Niedmradek, S. (1967) Investigations on the commercial value of rabbits
of the Blue Vienna breed- Recza-Naukroia, Ser, B., 90, 203-223. A.B.A. 26- No. 3014,

Koboziefy, N., Pomriaskinsky, K.N. and Schutzenberger, ML.P.(1950) An adult weight difference

between two related lines of M. musenlus, C.R. Acad, Sci. 230, 413-414. A.B.A. 20:
No. 787,

Land, R.B. and Falconer, D.S, (i 969} Genetic studies of ovulation rate in mouse. Genes,
Res. Canb,, 13, 25,

Legates, J.E. (1972) The role of maternal effects in animal breeding. 1v, Maternal effects
m laboratory species, J. Anim. Sci. 35, 1294,

Moazaraki, J, (1962) Relationship between litter Weight at g weeks and number of pigiiﬁgs
in the litter at birth, Arch. Tierz. §: 299304, A B A. 32: No. 2189,

Mckeown, T. and MacMahon, B, (1956) The inﬂucnc_e oflitter size and litier ordec on lméth
of gestation and early- postnatal growth in' Guinea pigs. J. Endocrin. 13, 195, -

Medvedev, V.A, (1959) Relation between pigling weight and subsequent development,  Sying.
vodstye, 13, 35.36. A.B.A., 27: No, 1938

Nagai, J., Hickman, C.G. and Barr, G.R. (1975, Se-ccion index based on the nursing ability
of the mother and the mature weight of the offspring in mice; ., Amm. Sci, 40, 590,

Egype. J. nim. Prog, 20, No. 2 (1980}



136 E.A. AFIFY ¢; gof

Omtvedt, [ T., Wahtley, Jr., LA and Willham (1966) Soms productisn Fictors associatep
with weaning records in swine, J.  duim. Sei 25, 372,

Rosenberg, K.M , Deneaberg, V.H. aad Zarcow, MLK. (1970) Mics (Mus muscilus ) rearsd
with rat aunts, The role of rat mous: contact in mediating behaviouring and p hysiolas
gical chanees in (hs mousz.  Awim, B:hay, 18, 138.

-Rutlerlg_', J.1., Robison, O.W., Eisen, E J, and Laezates, J.E, (1972) Dynamics of genetiz
anl maternal effzcts, J. Anim_ Sei, 35, 91].

Sovljafﬁski, B.T. (1965) The offect of litter sizz and piglings weight at birth on the number aad
weight of piglings weaned. Acta. Vet, Beogr., 15, 141155, 4.B.4. 35: No. 339,

:Gé:;e, 0. (1963) Rclatib 131ip3 batwzen litter sizz, birth waight and growth ia rabbits, Lanisr
Hogskol, Ann. (U posala), 29, 221,

'Wanis, AA. (1953) Goenetical and environmental fastors affectinz fertility in Baladi rabbits,
M, Sc. Thesis, Fag, Agric.,, Cairo Univ., Egypt,

ezl 5 3a9 Rl BY3 (599 saz L LEVETRRTRET (Y
el § dele Llosi e

J;A!A;o:dl-u:s_g,‘:ﬁdlw“;xg-cxm:d@is&sajn
i:_lr_,u....:.d_ai.uh,-m;_-,n Lo s T E RS N e Ty
o5V :'--AL.--..;S‘J“JI

Ly i1 5 ol Wt yvie eble L) Jis PO REE I |
Lale ¢ e, LS Cobal) s ot e Aty bas B30 s
N 1 7 001 s R s saldlly dia ) gt (e

Tt VE e o sty XIS | I N I EEN

e o Ml o e B e Y1035 o ke Ly
ol sy [ERETRERE A e iy pladll way Job bt a7 o oy
Dl ady e phdl a0, o Bb Sl _ albi)) we, S s
(PSEEN & @ LY oMl ol oy e enled & e awe eladll e
* il S pace

A el wie Wlas O135%5 W1 a5y G e Blis) sy B
L pieny Uny sze B sV el R L EIR A Vo o £ e g ey
* JisY i s

039 o BLMs gl 3y Gy sie olie G Bl otales cals”
s cdW iy ¢ Gl Y Lol P50 & pan L Lo ge Sl ) uda
4 BNy ) 035 Gy Wl ga o) 3y O3as sae e wdlalel]
Cindy L) LU e Gl SSH s Do piany Yo &1 ile ga
¢ el iz

ceda g asb o)) ke s Ly Ulaaly et 3 poendt Gi3sl cdeg i
* U Ly pn 15 by Lege WALl 51550

Egypt. ] \Mnim. Prod. 20, No. 2 (1980)



