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Abstract: Ovulation, fertilization, embryo survival, some embryo characteristics, ovarian and uterine changes
were investigated in doe rabbits. The rabbits were allocated in a randomized complete block design to one of
three postpartum re-mating time-periods; intensive (IN; 1-9 days), semi-intensive (SI; 10-20days) and extensive
(EX; 21-28days) postpartum in two seasons (dry and rainy). Results showed that ovulation, fertilization and
embryonic survival were not significantly (P>0.05) affected by postpartum re-mating interval and season.
Weight of foetal fluid increased with increasing postpartum remating interval and was significantly (P<0.05)
higher in does under extensive than intensive remating. Gestation rate was generally low apparently due to
concurrent pregnancy and lactation. This research has shown that fertility and embryonic survival will not differ
significantly in does re-bred at different time-periods pre-weaning. 
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INTRODUCTION MATERIALS AND METHODS

Reducing  the   re-mating   interval  after  parturition The research was carried  out  at  the rabbit unit of
is one of  the two methods of stepping up reproduction the Department of Animal Production, Teaching and
in  the  doe  rabbit   [1].   Reports   of   early  postpartum Research Farm, College of Agricultural Sciences, Olabisi
re-mating in rabbits have shown reduction in ovulation Onabanjo University, Yewa Campus, Ayetoro, Ogun
rate [2, 3], fertilization [4], pregnancy rate [5] and increase State, Nigeria. Ayetoro is located in latitude 7° 15' N and
in embryonic loss [6, 4]. Early postpartum re-mating longitude 3° 3' E in a deciduous/derived savannah zone
invariably translates to concurrent pregnancy and with an annual rainfall of 1909.3 mm. Maximum
lactation of varying degrees in the doe rabbit. Fortun- temperature varies between 29°C during the peak of the
Lamothe and Bolet [7] have reported that lactation wet season and 34°C at the onset of the wet season.
decreases   the    percentage    of   females   that  ovulate Mean annual relative humidity is 81% [8].
(-29%) and gestation rate (-33%). These authors also A total of one hundred and eight NZW X Chinchilla
observed  that  lactation  decreased   the  percentage does re-bred after their second parturition were used for
foetal viability rate (-10%) and causes impaired foetal this experiment in three studies.
growth (-20%).

Most  researches  on early postpartum remating in Study 1: Thirty  six does (18 does each in the dry and
the doe rabbit including the ones cited so far have been rainy seasons) were allocated to three experimental re-
carried out under temperate climatic conditions. However, mating time-periods; intensive (IN; 1-9 days),semi-
developing commercial rabbit production in Tropical intensive (SI; 10-20 days) and extensive (EX; 21-28 days)
Africa  may  necessitate  the  use  of   early  postpartum postpartum.  Feeding  and  watering  was ad libitum.
re-mating. This research therefore examined some aspects Does were fed a concentrate diet containing; 23.8% CP,
of the response of the domestic rabbit to early postpartum 10.8% CF, 6.5% EE and 2666 K cal/ Kg and were housed
re-mating in a tropical environment. individually.   Forty-eight  hours  after   mating,  the  does
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were sacrificed by neck dislocation. The uterus, ovaries uterine weight decreased as postpartum remating interval
and  fallopian  tubes  were  removed  and  dissected free increased. Uterine weight was significantly (P<0.05)
of adjoining fat and mesenteric tissues. The uterus and higher in does under intensive mating system than does
ovaries were weighed and the number of corpora lutea under semi-intensive and extensive mating systems.
(CL) counted as evidence of ovulation. The fallopian Though uterine weight was heavier in does under semi-
tubes were  flushed  with  0.5 ml  isotonic  saline. Drops intensive mating system than does in the extensive re-
of flushed fluid was then examined under a binocular mating group, values were not significantly (P>0.01)
dissecting microscope for cleavage as evidence of different. Uterine weight was not significantly (P>0.05)
fertilization. different during the two seasons, but values for the dry

Study 2: Allocation of animals to experimental grouping also decreased as postpartum remating interval increased,
and management as in Study 1. Ten days after mating, the but values are not significantly different (P>0.05) among
animals were slaughtered by neck dislocation and the mating  systems. The number of corpora lutea however
reproductive organs removed as described in Study 1. did not follow the trend of uterine and ovarian weight
Ovulation was assessed by counting the number of changes. The number of corpora lutea counted was
corpora lutea (CL) on the ovaries. The total number of highest in does under semi-intensive mating system
embryonic sites in the uterine horns were counted and (9.86), followed by extensive mating system (8.71) and
reconciled with the number of CL. The numbers of living then intensive mating system (7.83). However, these
and dead embryos were counted. Ovarian weight and the values are not significantly (P>0.05) different. Ovarian
weight of uterus plus embryo were also recorded. weight and  the  number  of  corpora  lutea  counted on

Study 3: Allocation of animals to experimental grouping different between the two seasons, however values are
and management as described in Study 1. Animals were higher during the dry season than rainy season.
slaughtered at twenty days post coitum. The reproductive Figure 1 shows the  percentage fertilization rate of
organs were exercised and the embryos were dissected ova  recovered across the three mating systems. In the
out of the uterus and counted, the maternal and foetal dry  season  fertilization  rate  increased  as  postpartum
placentas were also separated. Each of these tissues was re-mating interval increased while no such trend was
weighed. The number of CL on the ovaries were again observed  in  the  rainy  season.  All observations were
counted and reconciled with the number of living embryos not significantly different (P>0.05) 
recovered. Table 2  shows the main effect of postpartum

All data collected were subjected to analysis of remating interval and season on embryonic survival,
variance for a randomized complete block design using ovarian and uterine weight changes 10 days after mating.
the GLM procedure of SAS [9]. Ovarian weight decreased as postpartum re-mating

RESULTS heavier in does under intensive mating system than for

Table 1 shows the main effects of postpartum re- does under semi-intensive and extensive mating systems
mating interval and season on uterine and ovarian were not significantly (P>0.05) different. Ovarian weight
involution and number of corpora lutea as evidence of was   significantly   (P<0.05) heavier in the dry season
ovulation  48  hours  after  mating.  Results  showed  that than rainy  season.  The  number   of  corpora  lutea  was

season were higher than the rainy season. Ovarian weight

the ovaries were equally not significantly (P>0.05)

interval increased. The Ovary was significantly (P<0.05)

semi-intensive and extensive mating systems. Values for

Table 1: Main effects of postpartum re-mating interval and season on uterine and ovarian weight after 48 hours of mating 

Re-mating Interval
---------------------------------------------------------------------------------------------------------------------------------------------------------

Season
Intensive Semi-intensive Extensive ----------------------------
1-9 days  10-20 days 21-28 days SEM Dry Rain SEM

Uterine weight (g) 10.37 5.21 3.96 8.12 6.40a b b

Ovarian weight (g) 0.93 0.83 0.70 0.63 0.85 0.83 0.04
No. of Corpus lutea 7.83 9.86 8.71 0.06 9.46 7.77 0.06
No. of observation 12.00 7.00 7.00 0.96 13.00 13.00 0.97

 Means on the same row with different superscripts are significantly different (P<0.05) abc
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Table 2: Main effects of postpartum re-mating interval and season on embryonic, uterine and ovarian weight at 10 days of gestation

Re-mating Interval
----------------------------------------------------------------------------------------------------------------------------------------------------------

Season
Intensive Semi-intensive Extensive ----------------------------

Parameters 1-9 days  10-20 days 21-28 days SEM Dry Rain SEM

Ovarian weight (g) 1.09 0.77 0.71 0.09 0.94 0.72 0.08a b b a b

No of Corpora lutea 8.14 9.43 8.00 0.55 8.92 7.89 0.45
No of embryo 7.14 6.57 5.88 0.52 6.54 6.44 0.43
Egg loss (%) 12.36 28.84 25.41 5.08 26.05 17.01 8.50b a a

Uterine + Embryo weight (g) 17.36 11.65 12.32 1.98 13.17 14.41 1.63
No. of observation 7.00 7.00 8.00 13.00 9.00

Table 3: Main effects of postpartum re-mating interval and season on ovarian weight, uterine weight and embryonic survival at 20 days of gestation 

Re-mating Interval
----------------------------------------------------------------------------------------------------------------------------------------------------------

Season
Intensive Semi-intensive Extensive ----------------------------

Parameters 1-9 days  10-20 days 21-28 days SEM Dry Rain SEM

Ovarian weight (g) 0.76 0.74 0.74 0.02 0.75 0.75 0.01
Uterine weight (g) 16.80 16.66 16.89 0.21 16.65 16.92 0.25
Corpora lutea 8.00 9.95 7.34 1.43 8.75 8.11 0.91
No of Foetus 5.17 5.17 5.59 0.54 5.45 5.17 0.29
Egg loss (%) 35.62 46.59 23.66 4.37 36.04 34.53 3.74b a c

No. of observation 6.00 5.00 7.00 8.00 10.00

Table 4: Main effects of experimental postpartum re-mating interval and season on embryonic parameters at 20 days of gestation

Re-mating Interval
----------------------------------------------------------------------------------------------------------------------------------------------------------

Season
Intensive Semi-intensive Extensive ----------------------------

Parameters 1-9 days  10-20 days 21-28 days SEM Dry Rain SEM

Foetal weight (g) 16.17 16.79 17.60 0.78 17.26 16.44 1.02
Av. Foetal weight (g) 3.16 3.28 3.19 0.08 3.19 3.19 0.04
Foetal placenta wt (g) 8.99 8.91 9.12 0.21 9.14 8.90 0.17
Av. Foetal placenta wt (g 1.75 1.73 1.64 0.06 1.68 1.73 0.03
Maternal placenta wt (g) 5.72 5.93 5.94 0.17 5.96 5.75 0.23
Av. Maternal placenta wt (g) 1.11 1.15 1.07 0.05 1.10 1.12 0.03
Foetal fluid wt (g) 18.23 19.94 21.59 1.34 20.52 19.32 0.95b ab a

Av. Foetal Fluid wt (g) 3.53 3.86 3.87 0.15 3.77 3.73 0.07b a a

No. of observations 6.00 5.00 7.00 8.00 10.00

 Means on the same row with different superscripts are significantly different (P<0.05). SEM: Standard error of means abc

not    significantly     (P>0.05)   affected   by  postpartum the difference between the number of embryo recovered
re-mating  interval  neither   was  there  any  significant and the no of corpora lutea expressed as a percentage of
(P>0.05) seasonal  effect.  The number of corpora lutea the number of corpora lutea showed significant (P<0.05)
was more in does in semi intensive (9.43) re-mating than variation with re-mating interval. Does under intensive
intensive (8.14) and extensive (8.00) re-mating systems. mating system show significantly (P<0.05) lower
The  number  of  embryo  found  in the uterus decreased percentage egg loss than those under semi-intensive and
as postpartum re-mating interval increased, however, extensive mating systems. Though percentage egg loss
values  were not significantly (P>0.05) different. There was  higher in  the dry season than rainy season, values
was equally no significant (P>0.05) seasonal variation in were not significantly (P>0.05) different. Uterine weight
the number of embryo. Percentage ova loss determined by (plus   embryo) showed no significant (P>0.05) re-mating



1-9
Days post partum

Dry season Rainy season

10-20 21-28

150

100

50

0

World J. Zool., 4 (1): 14-18, 2009

17

Fig. 1: Effect of experimental re-mating interval on fertilization rate during the dry and rainy seasons

or  seasonal  variation  at  the end of the first trimester. and this agrees with the findings of Foxcroft and Hasain
The uterine + embryo weight was however heaviest in [2]. A non-significant difference in the weight of the uteri
does under intensive mating system. in  does  re-bred 10-20 and 21-28 days postpartum is in

The  main effects of postpartum re-mating interval line with the fast rate of uterine involution in the rabbit
and season on embryonic survival, ovarian and uterine reported by  Hafez  [10].  Decrease  in  ovarian weight
weight at 20 days after mating is presented in Table 3. with  increasing   days   postpartum   also   agrees  with
Ovarian and uterine weight did not show any significant the findings of Foxcroft and Hasain [2]. Though not
(P>0.05) variations with re-mating interval and season. significantly  different,  the  number of CL was observed
The number of CL was highest in does under semi- to be lowest in does re-mated 1-9 days postpartum. This
intensive (9.95) mating system, followed by intensive is in agreement with the findings of Foxcroft and Hasain
(8.00) and extensive (7.34) mating systems. Values were [2] and Torres et al. [3].
however  not significantly (P>0.05) different. The values Research results on the efficiency of early re-mating
of 8.75 and 8.11 for the dry and rainy seasons did not in  rabbits  have shown reduction in fertilization [3, 4].
show any significant (P>0.05) difference. Average Though not significantly different from the other two
numbers of fetuses counted were 5.17, 5.17 and 5.59 for groups does re-mated 1-9 days postpartum have the
does on intensive, semi-intensive and extensive mating lowest fertilization rate in this research. According to
systems respectively were equally not significantly Fortun-Lamothe and Bolet [7], fertility rate is lower for
different. However, percentage egg loss was significantly lactating  rabbits  than  non-lactating  ones.  However,
(P<0.05) different across all three mating systems. It was this may not completely explain the phenomenon
highest (P<0.05) in does under semi-intensive system and observed her with respect to fertilization rate in this study
lowest (P<0.05) in does intensive re-mating. if the intensity of lactation is considered. All animals in

Table 4 shows some characteristics of embryos this experiment were still lactating at the time of re-mating
recovered at 20 days of gestation. All characteristics and fertilization. However, the pressure of lactation was
observed did not show any significant (P>0.05) seasonal supposed to be greatest in does re-mated semi-intensively
variation. Similarly, only fetal fluid weight showed because they are about the peak of lactation at the time of
significance (P<0.05) with mating system. Foetal fluid mating  yet  mean fertilization rate was highest among
weight (total and average) increased with increasing does in this group. The number of corpora lutea observed
postpartum re-mating interval and was significantly at the end of the second trimester of pregnancy was not
(P<0.05)  higher  in  does under extensive than intensive significantly influenced by postpartum re-mating interval.
re-mating while values were comparable (P>0.05) for does These findings are contrary to the report of reduction in
under intensive and semi-intensive mating systems. ovulation rate with decreasing potstpartum re-mating

DISCUSSION In fact does under semi- intensive re-mating consistently

Uterine weight was observed to decrease in this by the earlier submissions by this group, it is difficult to
experiment  as postpartum re-mating interval increased explain  this higher rate of ovulation. It only points to the

interval  by Foxcroft and Hasain [2] and Torres et al. [3].

have the highest (P>0.05)  number  of  ova  shed. Going
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possibility that intensity of lactation in the doe rabbit The results of this research have shown that fertility
does not affect ovulation negatively. Again, reports of and embryonic survival will not differ significantly in does
increased  embryonic loss with early re-mating reported re-bred pre-weaning.
by Foxcroft and Hasain [6] and decreased foetal viability
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