CIHEAM

Qplions Méditerranéennes

Non-genetic factors affecting rabbit production in Egypt
Yamani K.A.O., Daader A.H., Askar A.A.
in

Rouvier R. (ed.), Baselga M. (ed.).
Rabbit production and genetics in the Mediterranean area

Zaragoza : CIHEAM
Options Méditerranéennes : Série A. Séminaires Méditerranéens; n. 17

1991
pages 159-172

Article available on line | Article disponible en ligne a I’adresse :

http://om.ciheam.org/article.php?IDPDF=93605172

To cite this article /| Pour citer cetarticle

Yamani K.A.O., Daader A.H., Askar A.A. Non-genetic factors affecting rabbit production in Egypt.
In : Rouvier R. (ed.), Baselga M. (ed.). Rabbit production and genetics in the Mediterranean area .
Zaragoza : CIHEAM, 1991. p. 159-172 (Options Méditerranéennes : Série A. Séminaires
Méditerranéens; n. 17)

CIHEAM

e e
e ot borap 2 0 B g

http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM



http://om.ciheam.org/article.php?IDPDF=93605172
http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM - Options Mediterraneennes

Non-genetic factors affecting rabbit
production in Egypt

K.A.O. YAMANI
A.H. DAADER
A. A. ASKAR

NATIONAL RABBIT PROJECT, ACADEMY OF SCIENTIFIC
RESEARCH & TECHNOLOGY, FACULTY OF AGRICULTURE,
ZAGAZIG UNIVERSITY, ZAGAZIG, EGYPT.

SUMMARY - The present study was carried out on the New Zealand White (NZW) rabbit breed. The effect of
season, remating interval, weight of doe, parity and litter size at birth on some productive and reproductive traits
were determined. Average of gestation length, stillbirths and preweaning mortality percentages were significantly
higher in"Spring and Summer than in Autumn and Winter while litter size at weaning, total milk yield, and litter
weight increased significantly during Autumn and Winter with respect to Spring and Summer. Moreover, season
showed a significant effect on milk conversion at second week of lactation. Season did not show any definite trend on
milk conversion during the recorded lactation period which extended over the first two weeks. The lowest mean
bunny weight was recorded during Summer while Spring season showed the highest bunny weight throughout the
whole preweaning period (0 - 25 days) except at birth. The Winter season showed the highest bunny weight at birth
only. The differences in mean bunny weight due to season were significant. Although the effect of season on
conception rate and litter size at birth was not significant, the highest values for the two characters were observed
during Winter. Remating interval showed a significant effect on conception rate, milk conversion during first week
and litter daily gain in the period from 22 - 25 days and a highly significant effect on milk yield during the third week
of age only. In general, the does mated 5 days postpartum recorded slightly higher litter size at birth or at weaning,
higher milk yield and heavier litter weight than does mated 1 or 10 days. The does mated 5 days postpartum showed
slightly lower stillbirths, preweaning mortality and mean bunny weight than the other two experimental groups. In
contrast, does mated 10 days after parturition showed the highest percent of conception. Does weighing > 4.0 kg
showed higher conception rate, total milk yield, litter weight at weaning and mean bunny weight, while they recorded
lower percentages of stillbirths and preweaning mortality in comparison with the does weighing < 4.0 kg live weight.
Gestation period, litter size at birth and milk conversion did not differ significantly due to parity. Litter size at
weaning increased (P<0.05) when parity increased. Parity showed a significant effect on milk yield and litter weight.
Total milk yield and litter weight were lower in the 2nd parity than in the 1st one and increased gradually with the
advancement of parity up to the 5th one. In contrast, bunny weight, stillbirths and preweaning mortality were
significantly higher in first, second and third parities, than those produced in fourth and fifth ones. Litter size at
weaning, litter weight at birth and mean bunny weight were increased significantly with increasing litter size at birth.
Moreover, litters comprising 5 or 7 youngs had the lower preweaning mortality, while litters of > 10 youngs recorded
the highest values. Postnatal litter weight was higher in litters of 7, 9 or > 10 young, while litters comprising < 4 young
had the smallest values. The effect of litter size was significant on preweaning mortality, milk yield, and postnatal
litter weight, but not significant on gestation period, stillbirths, milk conversion, and litter weight at third week of age.

Key words: Rabbits, nongenetic, Egypt, production, reproduction.

RESUME - “L’influence de certains facteurs non génétiques sur la production du lapin en Egypte”. La présente étude a
é1é menée sur des lapins de race Néo-Zélandaise Blanche (NZW). Les effets de la saison, intervalle mise bas-saillie,
poids de la lapine, numéro de mise bas et taille de la portée a la naissance, sur certaines caractéristiques de production et
de reproduction, furent déterminés. La durée moyenne de gestation, le pourcentage de mortinatalité et de mortalité pré-
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sevrage ont été sensiblement plus élevés au printemps et en été par rapport d lautomne et lhiver, tandis que la taille de la
portée au sevrage, la production totale de lait, et le poids de la poriée, étaient significativement plus hauts en automne et
en hiver par rapport au printemps et a 'été. De plus, la saison a eu une influence significative sur lindice de
transformation laitiéve durant la deuxiéme semaine de lactation. Nous n’avons remarqué aucune tendance en ce qui
concerne lindice de transformation laitiére pendant la période de la lactation ot des données ont été enregistrées, c’est-a-
dire les deux premieres semaines. La moyenne de poids des lapereaux la plus faible fut enregistrée en été cependant
qu’au printemps le poids des lapereaux fut le plus élevé pour toute la période pré-sevrage (0 - 25 jours), sauf pour la
naissance. L’hiver fut la saison o1l les lapereaux, uniquement au moment de la naissance, avaient le poids le plus élevé.
Les différences de poids chez les lapereaux dues a la saison ont donc été significatives. Cependant, leffet de la saison sur
le taux de conception et la taille de la portée a la naissance n’a pas été significatif, car les valeurs les plus élevées pour ces
deux caractéres ont été observées en hiver. L'intervalle mise bas-saillie a ex un effet significatif sur le taux de conception,
Uindice de transformation laitiére pendant la premiére semaine, le GMQ de la portée pendant la période allant du 22éme
au 25éme jour, et a en un effet trés significatif sur la production de lait pendant la troisiéme semaine d’dge uniquement.
En général, les lapines qui étaient saillies 5 jours apreés la mise bas avaient des tailles de portée légérement supérieures d
la naissance ou au sevrage, une meilleure production de lait et un poids de la portée plus élevé que celles qui éraient
mises d la reproduction 1 ou 10 jours aprés. Les lapines saillies 5 jours aprés la mise bas montraient un taux légérement
plus bas de mortinatalité, de mortalité pré-sevrage, et un poids des lapereaux un peu plus faible que chez les deux autres
groupes expérimentaux. Par contre, les lapines saillies 10 jours aprés la mise bas avaient le taux de conception le plus
élevé. Les lapines pesant > 4,0 kg avaient un taux de conception, un rendement total laitier, un poids de la portée au
sevrage et un poids des lapereaux moyen, plus élevés, tandis que les pourcentages de mortinatalité et de mortalité pré-
sevrage étaient inférieurs par rapport aux lapines pesant < 4,0 kg de poids vif. La période de gestation, la taille de la
portée et 'indice de transformation laitiére n’ont pas varié de facon significative selon la parité. La taille de la portée au
sevrage a augmenté (P < 0,05) en méme temps que la parité. La parité a montré un effet significatif sur le rendement en
lait et le poids de la portée. Le rendement total laitier et le poids de la portée étaient plus faibles lors de la 2éme parité
que lors de la 1ére, et augmentaient de fagon progressive avec I'avancement de la parité jusqu’a arriver d la Séme. Par
contre, le poids des lapereaux, la mortinatalité et la mortalité pré-sevrage étaient significativement supérieurs lors des
lére, 2éme et 3éme parités, par rapport d ceux des 4éme et S5éme parités. La taille de la portée au sevrage, le poids de la
portée ad la naissance, et le poids moyen des lapereaux augmentaient de facon significative lorsque la taille de la-portée 4
la naissance était plus élevée. De plus, les portées de 5 ou 7 lapereaux présentaient la mortalité pré-sevrage la plus faible,
cependant que les portées > 10 jeunes montraient les valeurs les plus élevées. Le poids de la portée post-naissance était
supérieur chez celles de 7, 9 ou > 10 lapereaux, tandis que les portées < 4 jeunes présentaient les valeurs les plus faibles.
Leffet de la taille de la portée était significatif sur la mortalité pré-sevrage, le rendement laitier, et le poids de la portée
post-natal, mais ne I'était pas en ce qui concerne la période de gestation, la mortinatalité, I'indice de transformation
laitiére, le poids de la portée a la troisiéme semaine d’'dge.

Mots-clés : Lapins, non-génétique, Egypte, production, reproduction.

Introduction

The New Zealand White (NZW) as a commercial
meat rabbit breed was recently introduced in Egypt in
order to participate in increasing meat production since
it is a prolific animal, fast growing and of high
fecundity. Under the Egyptian conditions, these
advantages are affected to a great extent by several
factors such as the environmental and management
conditions. Moreover, the suitable time of mating after
parturition is considered as one of the most interesting
principles in the farm management of rabbits. If the
remating interval (the period from kindling to
remating) is reduced, it may offer the greatest
opportunity for increasing the output of weaned rabbits
per doe in comparison with genetic improvement to

identify prolific strains. (Partridge et al., 1984). The
information about the effect of these factors on
productive and reproductive performance of such high
prolific breed are not completely available. Therefore,
effect of season of kindling, remating interval, weight of
doe, parity and litter size at birth on some productive
and reproductive traits of NZW rabbits raised under
the Egyptian environmental conditions were studied.

Materials and methods

The present study was carried out on the foundation
stock of NZW rabbit breed in the National Rabbit
Project, Faculty of Agriculture, Zagazig University,
Zagazig, Egypt. The does were first mated when they
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reached a mean body weight of 3.5 kg at 20 to 22 weeks
of age. The animals were ranked according to body
weight and then allocated evenly to three treatment
groups to be remated either 1, 5 or 10 days postpartum
over a one year of production, started in March 1987.

The does were housed in individual cages of a
commercial type (59 x 55 x 39 cm) provided with
feeders, automatic drinkers and nest-boxes (40 x 32 x 29
cm). The cages were stabilized into a conventional
unheated windowed building. The building was
naturally ventilated but provided with sided electric
fans. The animal were lighted 14 - 16 hours per day
throughout the experimental year. The prevailing
climatic conditions throughout the period of the study
are presented in Table 1. The animals were reared
under similar environmental conditions. They were fed
on a pelleted diet containing approximately 16.3 %
crude protein, 2.5 % crude fat and 14.0 % crude fiber.
The pelleted ration was provided with a premix
composed of minerals and vitamins to provide rabbits
with balanced nutrient requirements. Rabbits drank
clean fresh water by nipple drinkers all the time.

The does were mated with NZW bucks of proven
fertility. The doe was transferred to the buck’s hutch at
the time of service for a short period. Forced mating
was performed if the doe refused to accept the buck
without restraint. All does were mated twice whenever
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it was possible. Nest-boxes were checked every morning
and the dead pups were removed.

The does were weighed at mating and postparturm.
Litter weight was measured at birth and weekly up to
weaning. The young rabbits were weaned after twenty
five days. Milk yield of does after kindling was
estimated weekly in grams up to weaning. Estimation of
this trait began from birth until weaning. The youngs
were deprived of suckling their mothers for 24 hours.
Thereafter, the pups were weighed before and after
suckling. The increase in pups weight was indicated as
milk yield of doe.

Studied traits affected by the forementioned factors
were conception rate, gestation period, litter size at
birth and at weaning, stillbirths %, preweaning
mortality %, milk yield, milk conversion, litter weight
and mean bunny weights.

Statistical analysis was performed according to
Snedecor and Cochran (1982). The unweighted mean
procedure was followed in case of the presence of
unequal subclass numbers. Tests of significance
between levels of each factor were carried out using t-
test. Two models of statistical analysis were used. The
first model included effects of seasons, remating
interval and weight of doe and all possible interactions,
while the second model included effects of parity, litter
size at birth and the interaction between them.

Table 1. Atmospheric temperature (C) and relative humidity % in Zagazig during the different seasons of the year.

Atmospheric temperature(C) Relative humidity %
Season
Maximum Minimum Medium Maximum Minimum

March 20.7 9.5 15.1 84.3 42.5

Spring April 26.2 122 192 74.6 30.9
May 322 25.4 23.8 70.5 26.2

June 34.7 19.6 27.2 76.5 31.9

Summer July 35.8 21.6 28.7 82.6 38.6
August 34.8 22.1 28.5 86.1 449

September 334 19.9 26.7 87.4 45.5

Autumn October 29.1 16.6 22.9 83.4 353
November 25.5 12.7 19.1 84.1 474

December 20.7 11.3 16.0 84.0 54.7

Winter January 21.0 9.4 15.2 83.9 50.0
February 234 10.3 16.9 81.9 454

March 21.3 9.8 15.6 83.0 46.5

April 26.3 11.9 19.1 87.8 35.7

Source: General Organization of Meteorology (Abbasia, Cairo).
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Results and Discussion
SEASON OF KINDLING EFFECT

The results concerning the effect of season on
conception rate (CR), gestation period (GP), litter size
at birth (LSB) and at weaning (LSW), stillbirths (SB)
and preweaning mortality (PM) percentages are
presented in Table 2. It is noticeable that conception
rate during Winter and Spring is greater than that of
Autumn and Summer, but statistical analysis of data
revealed that the differences among seasons were not
significant. These results agreed with the findings
reported by Sittman e al. (1977), Masoero and Auxilia
(1977) and Torres et al. (1977).

Averages of gestation length in both Spring and
Summer differ significantly from gestation length in
Autumn and Winter (Table 2). Conflicting results were
found in the literature; while some authors found a
significant effect of season on gestation length
(Rodriguez et al., 1985), other authors failed to find any
significant effects (Kliment, 1974; Such et al., 1978 and
Ibrahim, 1985).

Means of litter size at birth in different seasons
(Table 2) indicated that the highest litter size at birth
was noticed during Winter. However, the effect of
season on this trait was not significant. These findings
are similar to those obtained by Such et al., (1978) and
Ibrahim (1985). On the contrary, Randi (1982) reported
significant effect for season on litter size.

Means of litter size at weaning in different season
varied significantly (P < 0.01) from 4.3 young at Spring
to 6.4 at Winter (Table 2). This low figure at Spring
could be attributed to high litter losses during the
suckling period, which occurred in litters born during
this season. It could be seen from these results that the
highest litter size at weaning was recorded at winter.
This might be due to the favourable conditions
especially ambient temperature in that season. These
results did not agree with Casady et al., (1962) and
Ibrahim (1985) who found that the litter size at weaning
was not affected by season.

Data of stillbirths and preweaning mortality
percentages as affected by season are presented in
Table 2. The highest percentages of stillbirths and
preweaning mortality were found in Spring (10.2 and
36.2, respectivily) then followed by that in Summer but
the lowest percentages occurred during Autumn and
Winter. The differences among seasons were significant
for both stillbirth (P < 0.05) and preweaning mortality
(P < 0.01). This may be attributed to a high variation in
the ambient temperature among different seasons of
the year, where it increased to a high level in Spring and
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Summer and decreased to a favourable level in Autumn
and Winter. Similar findings were previously
demonstrated by Rafai and Papp (1984) and Gualterio
et al. (1988) who showed that the mortality of pups was
increased with increasing ambient temperature. The
present results were fairly in agreement with the
findings reported by Ibrahim (1985) who stated that
preweaning mortality increased in Spring with
significant differences among seasons in this respect.

Means of milk yield and milk conversion in different
seasons (Table 4) showed that the highest milk yield
was produced during Winter in all stages of lactation
except those of first week where the highest production
was recorded during Autumn. Does kindling during
Spring recorded the lowest milk yield. The effect of
season was significant over the period of lactation.
Results given in Table 3 showed no definite trend for
season effect on milk conversion. However, differences
in milk conversion due to season reached a significant
level at the second week only. The results were in
agreement with those achieved by Rafai and Papp
(1984) who reported that the highest milk yield was
recorded at 15 °C; an average temperature recorded
during Winter season under the Egyptian environment.

The overall means of litter weight and mean bunny
weight as affected by season are shown in Table 6.
These results revealed that litter weight was nearly
similar in Spring and Summer as well as in Autumn and
Winter. Litter weight in Autumn and Winter was
significantly (P < 0.01) higher than in Spring and
Summer, this occurred over the period of growth from
birth up to weaning (25 days of age). The differences in
this character among different seasons may be
attributed to the variation in the climatic conditions of
these seasons. The results agreed with the findings
reported by Rafai and Papp (1984) who found that daily
gain of litter was higher at 15 °C than at 25, 30 or 35 °C.
Moreover, Lui et al. (1980) stated that dry season (April
- September) recorded higher litter weight either at
birth or at 21 days of age than rainy season (October -
March). .

The average bunny weight of individuals born in
Autumn excelled those born in Winter. The lowest
mean bunny weight was recorded in Summer, while
Spring had the highest mean at 21 days and at weaning
age. Mean bunny weight at birth in Winter season
recorded the highest weight. This may be attributed to
the difference among seasons in mortality rate, whereas
the amount of milk suckled by each young will increase
with the increase of mortality rate or decreasing pups
number per doe. Differences among seasons in that
respect were highly significant. Tbrahim (1985) reported
that mean bunny weight in Winter and Spring at 6, 12,
18 and 24 days of age was similar.
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Table 2. Means (X), standard errors (SE) and coefficients of variability (CV) for the effect of season of kindling,
remating interval, and doe weight on conception rate, gestation length, litter size at birth, litter size at weaning,
stillbirths % and preweaning mortality %.

Season of kindling Remating interval Doe Weight
Traits
Spring | Summer| Autumn | Winter | 1-Day | 5-Day | 10-Day | <4,0 >4,0
(56)* (38) (39) (41) (58) (55) (61) (91) (83)
Conception rate% X 763 633 68.9 89.0 709 b 684 b 879 a 73.6 783
X 328 a 327 a 311 b 20D 324 322 321 325 324
Gestation period SE 0.1 02 02 01 01 01 02 0.1 0.1
(days) CV% 33 39 40 26 30 32 43 36 37
X 73 74 73 8.0 7.0 78 7.7 75 75
Litter size at birth SE 04 04 03 03 02 03 04 02 03
CV% 36.7 319 29.0 253 24.0 308 358 30.7 321
X 43 ¢ 52 b 52 ab 64 a 5.1 5.6 53 52 55
Litter size at weaning  SE 03 03 02 02 02 03 03 02 0.2
CV% 47.7 382 20.1 215 345 339 385 377 336
Stillbirth % X 10.2 41 13 1.0 51 28 4.1 6.7 2.0
Preweaning
mortality % X 362 a 224 b 113 ¢ 129 ¢ 206 192 223 245 179

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.

REMATING INTERVAL EFFECT

The results of the effects of remating interval on
conception rate, gestation period, litter size at birth, and
at weaning, stillbirths and preweaning mortality are
presented in Table 2. It could be observed that the
group of does which were mated 10 days after
parturition showed the highest percent of conception,
while 5 days remating interval gave the least conception
rate. The differences in conception rate due to remating
interval were significant. Similar results were obtained
by Perry (1983) and Mendez et al. (1986). The average
length of gestation period was found to be unaffected
by the mating system. However, slight differences were
noticed.

The present results showed that the average litter
size at birth was 7.0, 7.8 and 7.7 for does which were
mated 1, 5 or 10 days after kindling, respectively. The
differences among groups were not significant. Also,
non-significant effects for remating intervals on litter
size at birth were reported by Partridge et al. (1984) and
Szendro. (1988). On the contrary, Perry (1983) reported
significant differences in litter size at birth due to
remating interval.

The present results revealed that the effect of
remating interval on litter size at weaning was found to

be non-significant. However, does which were mated 5
days postpartum had slight increase in litter size at
weaning, this might be attributable to the highest litter
size at birth and to the lowest preweaning mortality rate
in this group of does in relation to what was occurring
in the other groups. In agreement with the present
findings, previous studies elsewhere, (Martin and
Donal, 1976 and Mendez et al., 1986) reached the same
conclusion.

Resuits of Table 2 showed that stillbirths and
preweaning mortality were not significantly affected by
remating interval. Does that were mated 5 days after
kindling showed the least mortality at birth and
weaning as compared to does mated 1 or 10 days after
kindling. The results were fairly in agreement with
those obtained by Martin and Donal (1976).

Regarding the effects of remating intervals on milk
yield, it was noticed that does mated 5 days postpartum
recorded higher milk yield than does mated 1 or 10 days
postpartum. This result was noticed in the whole period
(0 - 25 days) except in the last three days (22 - 25)
where milk yield was higher in does mated 10 days
postpartum. Statistical analysis of data showed that the
differences in milk yield among different groups were
not significant except at the third week where the
differences were highly significant. However, the
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elevated milk yield in the 5 days remating interval may
be attributed to the low kindling frequency associated
with the low conception rate in this group of does.

Milk conversion of does during the first week of
lactation was significant (P < 0.05), decreased for does
mated 10 days postpartum as compared to does mated 5
days postpartum. Research work concerning effects of
remating interval on milk yield and milk conversion is
very scanty in the literature except that of Lammers et
al. (1988) who reported that does mated 42 days after
parturition recorded higher milk yield than does mated
33 days postpartum.

The results of the remating interval effects on litter
weight and mean bunny weight are presented in Table
6. It could be noticed that does mated 5 days after
kindling recorded higher litter weight than those mated
1 or 10 days after kindling, but the differences were not
significant for all intervals except at weaning (25 days of
age). This may be due to the good health and efficiency
resulting from the low rate of kindling in does mated 5
days after parturition. Similar findings were reported by
Kawinska and Niedzwiadek (1975). At the same time,
Mendez et al. (1986) found that litter weight at 21 days
of age averaged 2000 g in does mated immediately after
kindling, corresponding to 1635 g obtained in the
present study.

Values of mean body weight in does mated 1 and 10
days postpartum were similar in all stages of the
suckling period, and each of these higher than that of 5
days remating interval. The differences were not
statistically significant. These results agreed with
Kawinska and Niedzwiadek (1975) who reported that
mean offspring weight at birth for does mated 10 - 20
days after kindling was greater than that produced by
does mated 4 - 7 days after kindling.

WEIGHT OF DOE EFFECT

The overall means of CR, GP, LSB, LSW, SB and
PM as affected by weight of doe are presented in Table
2.

Conception rate was slightly greater for the heavier
does, but the differences were statistically not
significant. Gestation length was not affected by
mother’s weight at parturition. Litter size at birth was
not significantly affected by live doe weight. Similar
results are obtained by Niedzwiadek et al. (1983).
However, Afifi et al. (1976 and 1980) reported that litter
size at birth increased significantly with the increase of
mother’s weight.

There was a slight increase in litter size at weaning
when weight of doe was above 4.0 kg as compared to
weight below 4.0 kg, but the difference was not
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significant. This agrees with Afifi et al. (1980) who
showed that litter size at weaning increased with the
increase of mother’s weight.

The does weighing < 4.0 kg showed no significant
increase in stillbirths and preweaning mortality
compared with does weighing > 4.0 kg. This agrees with
Attila Ballay et al. (1988).

Milk yield produced by does weighing > 4.0 kg was
higher than that of does weighing < 4.0 kg (Table 4).
This increase was significant at second and third weeks.
However, milk conversion in does weighing < 4.0 kg
was, in general, similar to that of does weighing > 4.0 kg
through the first two weeks. These findings agree with
those obtained by Cowie (1969), Abo-Elezz et al
(1981), Sekanina (1982), Lukefahr et al. (1983) and
Attila Ballay et al. (1988), while Ibrahim (1985)
indicated that does weighing 2.7 - < 3.0 kg recorded the
highest milk yield.

The does weighing > 4.0 kg had heavier litters than
those weighing < 4.0 kg (Table 6). The differences in
litter weight due to mother’s weight were significant
only in the third week and at weaning. Similar results
were obtained by Afifi er al. (1980) and Attila Ballay et
al. (1988). However, Ibrahim (1985) observed that litter
weight at birth in Giza White rabbits increased with the
increase of mother’s weight, while litter weight and
daily gain in weight of litter (at weekly intervals up to
weaning) increased with the increase of mother’s weight
up to 2.7- <3.0 kg and declined thereafter. Ragab et al.
(1952) and Wanis (1958) reported no consistent relation
between mother’s weight and the total weight of the
pups at birth.

From these results and the previous results on milk
yield it could be observed that an increase in litter
weight and litter daily gain was associated with an
increase in milk production, whereas the does yielding
more milk had heavier litter weight and higher litter
daily gain. Consequently, it is worth mentioning here
that heavier litter weight and higher daily gain of litter
may be due to the higher milk yield of the doe. This
agrees with Lukefahr er al. (1981) who reported that
total weight gain of litter and litter weight at 21 days of
age were highly correlated with total milk yield. Holdas
and Szendro (1982) found also that weight gain was
highly correlated with milk yield (0.84 - 0.90).

It could be seen from results given in Table 6 that
the average bunny weight of does weighing > 4.0 kg
excelled that of does weighing < 4.0 kg. However, the
differences in means were not significant over the
preweaning period. Afifi et al. (1980) found positive
correlations between weight of doe and birth and
weaning weight of pups.
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Table 3. Means (%), standard errors (SE) and coefficients of variability (CV) for the effect of parity and litter size at
birth on gestation period, litter size at birth, litter size at weaning, stillbirths % and preweaning mortality %.

Parity Litter size at birth
Traits
1st 2nd 3rd 4th Sth ot | <4 5 6 7 8 9 | >10
(4% (23)| (26)| (26)| (@28)| (24| (19)) (22)| (13)| (20)| (25)| (18)| (29)
X 330 | 329 | 327 |324 | 324 | 323 [329 329 | 329 | 324 | 326 |323 324
Gestation period (days) SE 0.3 0.2 02 0.3 0.1 01 [ 03 02 03 02 02 {03 0.2
CV% 37 3.0 2.5 52 24 15 | 45 35 34 25 27 | 44 27
X 6.7 71 72 72 7.1 78
Litter size at birth SE 0.6 0.6 0.6 04 04 0.5
CV% 409 (430 {391 |309 1272 | 283
X 40c| 38c| 49bq 58ay 59a| 60a
Litter size at weaning  SE 03 04 04 03 03 03
CV% 425 |56 (390 |283 |[231 | 231
Stillbirth % X 86a(l172a| 80a| 11b| L6b| 17b| 77 31 7.5 21 7.8 6.1 39
Preweaning mortality % % 351b|454a|24dc|139d| 11.0d| 161d{250b | 52c| 222b| 119c|270b|320 ab| 415 b

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.

PARITY EFFECT

The results obtained for the effect of parity on GP,
LSB, LSW, SB and PWM are presented in Table 3.

Gestation length decreased with the increase of
parity, but the effects were not significant. Similarly,
Niedzwiadek ez al. (1983) found in New Zealand White
rabbits that gestation length averaged 30.2, 31.5, 31.4,
31.8, 31.8 and 32.1 days for six successive parities,
respectively, which seemed to change unconsiderably.

Litter size at birth was increased as parity increased
(beginning from 6.7 young at first parity to 7.9 young at
sixth parity). However, the differences in litter size
anlong parities were not significant. Similar results were
achieved by Hafez (1970), Kalinowski and Rudolph
(1977), Ponce de Leon (1978), and Ibrahim (1985) and
Khalil and Mansour (1987). On the other hand, Such et
al. (1978) and El-Maghawry et al. (1988) reported a
significant effect. Kawinska et al. (1979) and
Niedzwiadek et al. (1983) reported that effect of parity
on litter size at birth did not show any consistent trend.
Litter size at weaning increased as parity advanced up
to the 6th one. The differences in this character due to
parity were significant (P < 0.01). Niedzwiadek et al.
(1983) found similar trend. Contrary to these results,
Ibrahim (1985) and El-Magawry et al. (1988) observed
that litter size at weaning was unaffected by parity.

A high percentage of stillbirths and preweaning
mortality occured during first and second parities, while

they decreased relatively at the 3rd parity and reached
the lowest level throughout the fourth, fifth and sixth
parities. The present results were nearly in agreement
with those obtained by El-Maghawry er al. (1988) and
Gualterio et al. (1988). On the contrary, Kalinowski and
Rudolph (1977) showed that stillbirths and preweaning
mortality increased with the increase of parity. Khalil
and Mansour (1987) found that parity had no significant
effect on preweaning mortality.

The results presented in Table 5 showed that milk
yield was lower in 2nd parity than in the 1st one but
milk yield increased gradually from the 2nd parity as
parity advanced up to the Sth and remained on the
same level in the sixth parity. The parity had significant
(P < 0.01) effect on milk yield in all stages of lactation.
Milk conversion was not affected significantly by the
parity. Moreover, the parities showed no definite trend
in this character. The present results were nearly in
agreement with those achieved by Abo-Elezz et al
(1981) and Holdas and Szendro (1982) who showed that
milk yield increased as parity advanced. However,
Reddy and Donker (1964), Hafez (1970) and Lukefahr
et al. (1981) showed that milk yield in the 2nd lactation
was higher than in 3rd lactation.

Litter weight at the second parity was lower than
that of first parity (Table 7). Beginning with the second
parity, this trait was increased gradually as parity
advanced up till the fifth one. The results of litter
weight at birth were similar in the 1st and 2nd parity but
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Table 4. Means (X), standard errors (SE) and coefficients of variability (CV) of weekly and total milk per doe and
milk conversion as affected by season of kindling, remating interval and doe weight.

Season of kindling Remating interval Doe Weight
Traits Spring | Summer | Autumn | Winter | 1-Day | 5-Day | 10-Day | <4,0 >4,0
(56)* (38) (39) (41) (58) (55) (61) (91) (83)
X 5779 b 623.1ab 7294 a | 6896 a 644.8 6777 6244 6259 6724
I8t SE 272 292 26.6 26.6 241 269 237 217 186
week CV% 352 289 228 247 292 294 29.6 331 252
X 8749 b 9059 b | 11130 b | 11427 a 977.1 1035.7 984.3 941.0 a 1060.8 b
Milk 2nd SE 436 40.9 380 366 430 382 352 30.6 316
Yield week CV% 373 278 213 205 335 214 279 310 211
per X 9216 b 9926 b | 12542 b | 13170 a | 10056 b | 11634 a | 11464 a | 10340a |118222 b
doe 3d SE 50.6 489 415 32.8 484 443 41.1 353 313
(g) week CV% 411 304 20.7 159 36.7 282 280 326 30.8
X 3418 ¢ | 4307 b 5007 ¢ | 5190 a 4218 4370 468.6 415.3 471.6
Until SE 209 24.0 20.8 188 221 19.6 183 15.5 17.1
weaning  CV% 43.3 344 259 232 405 332 304 355 321
X 27370 b | 29522 b | 25972 a | 36684 a | 30558 3313.8 32239 30164 a 33935 b
Total SE 127.7 1292 107.0 835 117.9 114.0 111.0 9L.6 91.3
yield CV% 349 270 186 14.6 294 255 269 29.0 24.5
X 1.82 1.85 1.73 192 1.83ab 192 a 175b 1.86 1.79
Milk 1st SE 0.05 0.06 0.06 0.07 0.04 0.05 0.06 0.04 0.04
Con. week CV% | 20.10 20.20 20.90 20.20 1840 18.00 2530 21.10 2040
ver- X 2.10ab 235 a 216 b 201 b 2.01 2.10 226 212 2.14
sion 2nd SE 0.07 0.09 0.09 0.04 0.08 0.05 0.06 0.05 0.06
week CV% | 2630 24.60 2600 - 13.10 30.80 16.90 22.30 24.60 23.90

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.

declined in the third one and increased gradually

! ) A adu Litter size effect
thereafter up to the sixth parity. The differences in litter

weight due to parity were significant (P < 0.01) for all
stages of preweaning growth. The results were nearly in
agreement with those achieved by Niedzwiadek et al
(1983). Inversely, El-Maghawry et al. (1988) indicated
that litter weight at birth increased as parity advanced
up to the third one. The same authors found that litter
weight at weaning increased from the first to the second
parity and declined thereafter.

Results in Table 7 show that single offspring weight
decreased (P < 0.01) as parity advanced up to the 3rd
and increased thereafter up to the 6th. This was
accompanied by the smallest body weight. However,
Ibrahim (1985) indicated that mean body weight
increased faster in the second parity than in the first
parity but this increase was non-significant. Non-
significant effects were reported also by El-Maghawry
et al. (1988). The effect of interaction between parity
and litter size on mean bunny weight was significant
only for litter trait at weaning.

Data for effects of litter size on GP, LSW, SB and
PWM are presented in Table 3. Litter size at birth did
not show a significant effect on gestation length. But a
significant correlation was reported by Rodriguez et al.
(1985).

The differences in mortality rate among categories
of litter size were not significant concerning stillbirths.
Similar results are cited by Broeck and Lampo (1975)
and El-Maghawry et al. (1988) who reported that
mortality rate was affected by litter size at birth. In
addition, they indicated that mortality rate was highest
in very small litters and in very large litters. However,
Rao et al. (1977) and Gualterio et al. (1988) found that
litter size did not affect the preweaning mortality.

Results given in Table 5 indicated that the lowest
milk yield was produced when litter size was < 4 young,
while the highest milk yield was recorded at litters of 7
young. Litter size showed highly significant effect on
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milk yield in all stages of lactation except the period general, statistical analysis showed that litter size had a
from 22 - 25 days of lactation which showed a highly significant effect on mean bunny weight. Similar
significant effect (P < 0.05). results were reported by El-Khishin et al. (1951),

) Johnson and Venge (1952), Wanis (1958), Broeck and

The effect of litter size at birth on milk conversion Lampo (1975) and El-Maghawry ef al. (1988). Those
was not significant. Similar results were citec‘l by Hafez latter authors found that mean bunny weight for litters
(1970), Holdas and Szendro (1982) and Ibrahim (1985). of > 10 young in New Zealand rabbits averaged 50.57 g

t birth ve 48.6 g in the present work.
Results shown in Table 7 indicated that litter weight at bIrth versus e P

at birth increased with the increase of litter size, but in
other stages of the suckling period litter size at birth
showed no definite trend for litter weight. The present
results were in accordance with those of Ibrahim (1985).
The differences among most litter sizes in litter weight
were highly significant. El-Khishin et al. (1951),
Johnson and Venge (1952), Wanis (1958), Afifi et al. - -
(1988), Attila Ballay et al. (1988) and El-Maghawry et 10 days .after partun.tlon shqwed the highest percent. of
al. (1988) concluded that litter weight at birth and at conception. Other litter traits related to the remating
weaning increased with the increase of litter at birth. interval had only a small range of variation. Doe weight

must be equal to or above 4.0 kg during her production

The present study showed that average individual life, but they should not be fatty. On commercial

In general, it could be concluded from results of this
work that mating of does should be ceased during the
hot periods of the year, otherwise heat stress on rabbits
should be reduced by any available methods to
continue mating programmes. The does may be mated
immediately after kindling or after 10 days. Does mated

bunny weight (in all stages of preweaning growth) production and for large sizes of litters (above 7 young),
decreased with the increase of litter size (Table 7). only 7 young may remain with the mother and the other
However, mean bunny weight at weaning (25 days of must be transferred to another doe which kindled less
age) was similar in litters of 8 or 9 young (Table 7). In than 7 young.

Table 5. Means (X), standard errors (SE) and coefficients of variability (CV) of weekly and total milk yield and milk
conversion as affected by parity and litter size at birth.

Parity Litter size at birth
Traits

1st 2nd 3rd 4th 5th 6th <4 5 6 7 8 9 210

(24y* (23) (26) (26) (28) (24) 19 (22) (18) (20) (25) (18) (29)
X 575.5ed | 5233d | 602.1bed|667.0abd| 747.0a | 697.5ab | 4365¢ | 652.7ab| 565.9b | 690.1a | 687.5a | 671.6ab| 709.6a

1st SE 355 50.8 375 336 332 303 36.5 383 35.6 321 39.2 453 394

week CV% 302 46.6 31.8 25.7 23.5 211 36.4 215 26.7 20.8 285 286 29.9
X 8703b | 7542b | 861.9b | 1027.7a | 11448a | 1101.6a | 683.8¢c | 10004c | 863.6b | 1061.1a [1017.5ab} 982.0ab | 1068.1 a

Milk 2nd SE 52.9 63.0 56.2 44.4 46.1 36.5 50.3 59.5 554 59.3 54.8 63.5 50.8

yield week CV% 29.8 40.1 332 22.0 21.3 16.2 221 27.9 272 250 26.9 274 25.6
per X 973.6c | 696.1e | 952.9cd {11447 bc|1258.2ab| 1341.8a | 811.2¢ [1067.2ab| 967.2c | 1175.9a | 1049.3 ab| 1109.0 ab| 1218.5a

doe 3rd SE 68.5 617 615 56.9 36.7 41.0 70.2 61.5 69.9 754 68.6 772 66.9

(2) week CV% 344 42.5 329 254 154 15.0 31.7 27.0 30.6 28.7 32.7 29.5 29.5
X 3756b | 3033b | 3642b | 478.0a | 500.0a | 510.7a | 334.8c |396.5abc| 3722bc | 473.1a | 452.9a | 430.0ab | 477.0a

Until SE 262 29.7 27.0 26.5 243 21.1 301 313 25.7 342 302 352 287

weaning CV% 34.2 47.0 379 28.3 26.3 202 39.2 370 29.3 323 333 34.7 324
Total X 2795.0¢ | 2277.3d | 2781.1cd| 33174 b | 3649.9 ab| 3651.6a | 2266.2c | 3116.8ab| 2768.9b | 3400.1a | 3207.3a | 3192.7a | 3473.5a

yield SE 167.9 1814 1622 143.1 1107 103.8 176.6 161.8 159.2 168.5 1726 198.0 167.0

CV% 294 382 29.7 220 16.1 13.9 34.0 244 24.4 22 269 26.3 26.0

X 1.83 177 1.94 171 1.80 1.90 172 1.80 1.90 1.85 1.86 132 1.83

Milk 1st SE 0.08 0.08 0.07 0.08 0.06 0.09 0.04 0.07 0.06 0.07 0.03 0.10 0.09

conver- week CV% 21.90 21.40 18.50 23.60 16.70 24.00 24.00 18.90 13.30 17.60 20.50 23.60 26.90

sion X 2.07 2.17 236 223 1.89 2.01 2,07 2.19 2.05 2.00 2.36 1.89 217

- 2nd SE 0.10 0.15 113 0.12 0.05 0.09 0.12 0.10 0.11 0.10 0.14 0.10 0.12

week CV% 24.00 33.10 27.40 26.70 14.00 22.10 24.70 20.90 23.70 22.10 29.30 22.60 30.40

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.

-167-



CIHEAM - Options Mediterraneennes

Table 6. Means (X), standard errors (SE) and coefficients of variability (CV) for the effect of season of remating
interyal, and doe weight on litter weight and mean bunny weight.

Season of kindling Remating interval Doe
Traits Weight
Spring Summer | Autumn Winter 1-Day 5-Day 10-Day <40 24.0
(56)* (38) (39) (CX)] (55) (61) (91) (83)
X 390.2 be 3468 ¢ 4229 ab 466.6 a 3942 421.7 403.2 394.5 418.8
At birth SE 16.3 18.2 19.1 18.1 14.7 18.2 6.2 13.2 13.3
CV% 31.3 323 282 24.8 28.3 32.0 31.3 32.0 29.0
X 1481.1b | 13959b | 19042a | 19434a 1635.2 1685.5 1620.7 15463a | 17553Db
Litter [ 21-days SE 64.3 71.9 55.1 50.5 64.0 64.3 62.2 47.7 53.7
Wt. CV% 33.9 31.8 18.1 16.5 29.8 283 30.0 29.4 27.8
(g) X 1641.2b | 16705b | 2298.6a | 2330.2a | 1888.1b | 2052.2a | 1937.5ab| 18494a | 2075.6b
At weaning| SE 79.0 83.1 62.4 54.7 73.1 80.6 754 59.1 63.8
CV% 36.0 30.7 17.0 15.0 29.5 29.1 304 30.5 28.0
X 56.5a 4841 59.7 a 60.0a 574 421.7 55.6 54.6 58.1
At birth SE 1.8 1.6 1.8 1.7 1.5 1.9 1.5 1.3 14
CV% 23.5 20.9 18.8 18.4 283 24.7 21.6 22.1 21.6
Mean X 3588a 2776¢ 3242 ab | 308.8bc 324.5 306.0 332.7 313.8 330.0
bunny| 21-days SE 15.4 15.0 9.2 8.7 10.5 10.7 14.1 9.6 10.1
Wt. CV% 32.0 334 17.7 18.1 24.6 26.0 33.1 29.1 27.9
(&) X 4288 a 339.7¢ 396.0ab | 376.6bc 388.2 379.6 400.2 381.7 398.4
Atweaning| SE 18.3 16.9 10.8 11.5 12.6 13.2 16.2 10.9 12.3
CV% 32.0 30.7 17.1 19.6 24.8 25.8 316 27.4 28.1

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.

Table 7. Means (X) and standard ervors (SE) of litter traits as affected by parity and litter size at birth.

Parity Litter size
Traits s |2 [ 3| qn | 5o | 6w (<4l 5 [ 6 |7 | 8| 9 |>10
@4)* | (23) | (26)| (26) | (28) @4 |1 9| 22) | (18) |(20) | (25) (18) | (29)
5 | 3770 [3717b (3420 b | 3856 ab| 43630 | 44884 |2397d | 3030¢ |3272¢ [4050b |4242b |4569b | 5291a
L Atbith SE | 05 |37 |196 | 23 |20 | 251 |wo | 150 |0 |53 |9 |21 | 12
% | 6115b |5470b |5663b | 73772 | 8149a | 7628 a 4501 ¢ | 6624 ab|5692b |7377a |7336a |799a | 464
w T-days SE | 362 |59 |35 | 47 | 341 | 36 |31 | 83 |86 |27 | 456 |52 | 435
e x| 10090c |9120¢ |9260 ¢ |12014 b [13983 a [13108ab (7800 b | 11473 a| 10037 ab|13810 a| 11616 a|12348 a | 12448 a
i 14-days SE | 643 | @1 |577 | 599 |42 | 519 [ser | 0 |ess |1 | @5 |4 | 662
g % | 14533 bol 12136 ¢ |12980 c| 16795 b | 19544 a| 19189 a|12105 | 16074 |14160 |17601 |15958 |16874 | 17711
’tl 2-days SE | 910 |18 |75 | 788 | 489 | &1 {1018 | 122 | 973 [®25 | 92 |9%0 | 887
Atweaning x| 17082 ¢ | 13833 ¢ 15360 c| 20380 b| 22978 a| 23365 414232 ¢| 19014aH 17148 bc|21609 a| 19013 420068 ab| 20531 a
25days SE | ms1 | 163 | 885 | 1000 |92 | 181 | 1249 | 131 |193 |w087 |1214 |u73 | 1164
I;:i‘fr % s65bc | B7c¢| #40d 573a | 604a | 555ab| 370b| 539a | £27b | 535a | 43a | S46a | 589a
Vo iStweek SE 31 45 | 24| 32 | 28 | 33 | 29 38 | 26 |26 | 33 | 41 37
g % @3bc | 560bd 536c| 686b | 877a | 8L0a|483b| 681a| 638a | 7552 | 67a |TI2a | T50a
a ond yeek SE 47 65 | 32| 38 | 40 | 39 | 36 49 | 51 |58 | 55 | s6 45
. % 795bc | 481¢ | S64c| 705b | 813a| %5ale8 | 05 | w0 | m2 | 661 | 7 | su1
3 yweek SE 67 | 46 | 37 | 45 | 38 | 31 |76 54 58 | 50 | 48 | 52 55
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Continuation
Parity Litter size
Traits fst | 200 | 30 | 4w | Sm | 6m | <4| 5| 6| 7| 8| 9 |s10
24y*] (23)| (26)| (26)| 28)| 2O | (19| 22)| (18)| (20)| (25| (18)| (29)
X 763bc| 6l2¢c | 656¢ | 955ab |909Db | 1072af 591 750 784 1042 | 875 8.6 878
2225 days SE 109 102 64 63 54 6.0 78 78 9.0 80 89 99 80
Overall mean X 668c [ 529d | 553d | 729bc [806ab | 832a | 529b | 67da {64lab| Tila (6932 |720a | T56a
0-25 days SE 43 47 33 34 22 25 44 45 41 34 43 41 40
‘X 568ab| 537bc | 483¢c | 538bc [622a | 585ab| 6682 | Q06 ab| 552 bed| 57.7be | 53.0 cde{ 508 de | 486 ¢
Mean Atbirth SE 26 28 24 19 26 18 30 30 26 22 23 23 23
bunny X 1373 | 1320 1151 | 1224 1315 1243 1686 a| 1431 b | 1256 be| 1206 cd) 1201 cd| 1108 d | 1087 d
T-days SE 85 60 68 43 54 6.0 86 6.7 56 39 39 45 49
w X 2461 | 2350 2021 2077 | 2350 2155 | 2998 a| 2505 b | 2236 be| 2142 cd| 2055 cd} 2007 cd| 1881 d
‘? 14-days SE 154 132 146 86 86 84 168 111 88 99 103 15 87
1
g X . | 3916a | 3382 ab| 2394b] 2953 b |33L7b | 3203b]| 4617 a| 3583 b | 3351 be] 2983 cd| 2940 ed| 2957 cd| 2773 d
h 21-days SE 260 25 216 137 93 17 275 158 142 103 172 152 128
t Atweaning X 4719 a | 4120 ab[ 3438c¢ | 3656 bc| 3953 b | 4028 b| 5692 a 4235 b | 4161be| 3749 cd| 3542 de{ 3564 de| 3308 e
25-days SE 299 215 233 164 106 162 226 176 163 123 174 196 158

Means in the same row having the same letters did not differ significantly, otherwise they differ (P < 0.05).
* Figures given in parentheses represent the number of individuals within each subclass.
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