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SUMMARY

This work was carried out to disintegrate the effect
of Egyptian summer condition on reproductive performance
of rabbits. The studied conditions were; hot climate,
long day-light and dry roughage feeding in contrast to
the opposite conditions in winter.

A total of 34 adult does of Giza White rabbits were
used to study the conceptus development under different
environmental conditions. Animals were fed on
concentrate ration plus green berseem (Trifolium
alexandrinum) or berseem hay as experimentally designed.
Drinking water was freely accessible.

Does were randomly assigned into six groups under
different environmental conditions. The first group
{Control, Gl) was kept under natural climatic condition
of winter season fed on green berseem while the second
group (Hay fed, G2) was kept under the same climatic
condition as Gl while replacing green berseem by berseem
hay (50 g/day). The third group {(Lighted group, G3) had
similar condition as Gl except that day light-length was
extended artificially to be 14 hours daily. The fourth
group (Heat and light, G4) was exposed to artificial
ambient temperature fluctuating daily from 24 °¢ by
night to 30 °C through the day for five months as
artificial simulation of summer climate, followed by
natural winter temperature condition throughout 20 days
post—coitum. The fifth group (Sudden heat stress, G5}
was kept under the natural winter condition as Gl for
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five months before exposure to ambient temperature of
35°¢ during the 20 days of pregnancy while the sixth
group (Adapted to heat stress, G6) was exposed to
summer, like environmental condition as G4 within five
months followed by 35°C throughout the 20 days post-
coitum.

Twenty days post coitum, does of all groups were
slaughtered for genitalia examination. The main results
weres:

The highest number of corpora lutea per doe was
observed in G6 with the lowest average weight of single
CL. While hay fed group(G2) had the least number per doe
with the highest weight of single CL.

only (44.6%) of the shaded ova in G5 were developed to
viable embryos. On the contrary, the highest percentage
(85.7) of ova‘>delivering viable embryos was obtained
from G6. \

The highest percentage(28.9) of degenerated embryos
was recorded in G4 compared to other groups. G5 showed
the highest percentage (44.6) of embryos lost before
placentation.while G6 had the lowest percentage(4.8). Gé
had the highest number of viable embryos per doe. On the
contrary, the least number was obtained from G5.

Location of embryo within the wuterine horn had no
effect on embryos degeneration rate. The location
sequence showed obvious effect since implantation
occurred in the highest percentage (25.9%) in location
beside the cervix with gradual decrease towards the
utero-tubal Jjunction. Similar trends were oObserved
concerning weights of conceptus and weight maternal
placenta.

Keywords: Rabbits, conceptus development, reproductive
criteria, environmenal conditions

INTRODUCTION

Rabbit production during hot months of the year is
very poor since environmental conditions (high ambient
temperature, diurnal light and feed type and quality)
during summer months affect negatively kids crop (Shafie
et al., 1984; Trammel et al., 1989 and Abd-El-Moty et
al., 1991). Many research works studied the effect of
season on does reproductivity but rare works considered
the effect of conditions on embryonic development.
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High environmental temperature  or heat stress
decreases conception rate (Manchisi et al., 1988),
increases embryonic mortality (El-Fouly et al., 1977)
and retards embryonic growth (Johanson, 1985). Role of
day light length obtained from the pervious
investigations on does reproductivity showed
contradictory results. While Shafie et al. (1984)
reported that increasing day light length up to 14 hrs
has no significant effect on reproductive activity of
rabbit does, Mady et al. (1989) found that long day-
light (14 hrs) had negative effect on does receptivity
to mating. Summer feeding in Egypt without green fodder)
depress reproductive performance of does (Shafie et al.,
1984) which may be due to the deficiency of vitamins A
andfor E (Ismail et al., 1992}. =

The present work aimed at studying the summer
environmental factors (temperature, light and feed) on
the embryonic growth to determine which factor is the
most critical and to elucidate why does rabbit show poor
reproductive performance during summer in Egypt.

MATERIRLS AND METHODS

a- Experimental animals and management

A total of 34 adult does of Egyptian Giza White
rabbits were used in this study executed in Animal
Production Department, Faculty of Agriculture, Cairo
University during winter months (November through
March). Mating was achieved by eight bucks with good
fertility vrecord. Animals were fed ad. lib. on
concentrate ration composed of 50% barely, 10% yellow-
corn and 40% wheat bran. Sodium chloride was added at
the rate of 0.5 kg/100 kg ration. Rabbits of all groups,
except the hay fed group, were offered 150 g green
berseem (Trifolium alexandrinum) per head daily, as
substitute to green berseem the hay fed group was
offered 50 g hay/head/day. Drinking water was freely
accessible.

During the experimental period (Winter), natural air
temperature averaged 21.0°C with relative humidity of
56% and day light-length of 10 hrs. During matings,
bucks were transferred to does, under the applied
treatments. No forced mating was executed, the buck was
allowed to mate the doe for two times in average. The
does were mated after 24 hrs from starting the
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treatment.

b- Experimental procedure

The does were divided into six groups (5-6 does/group)
exposed to different environmental conditions in
separated equipped rooms. The first group (Control, G1)
was kept under the natural climatic condition of winter
season fed on green berseem, while the second group (Hay
fed, G2) was kept under the same climatic conditions as
Gl while replacing green berseem by berseem hay. The
third group (Lighted group, G3) had similar conditions
as Gl except that day light-length was extended
artificially to be 14 hrs daily (similar to summer
light). The fourth group (Heat and light, G4) was
exposed to artificial ambient temperature fluctuating
daily between 24°C by night to 30°C through the day for
five months before decreasing it to natural winter
temperature condjtions throughout 20 days post-coitum.
The fifth group (short period of heat stress, GS) was
kept under the natural winter conditions (temperature,
and light-length) as G1 for five months before
increasing the ambient temperature to 35°C during the 20
days of pregnancy while the sixth group (continuocus heat
stress, G6) was exposed to summer-like environmental
conditions, as G4, before increasing the temperature to
35°C throughout the 20 days post-coitum.

The does of all groups gave two consecutive parities
under their particular environmental conditions before
starting the anatomical study of the genitalia, in the
third parity. In that last parity the does of each group
were mated and at the 20th day of pregnancy they were
slaughtered. Reproductive organs were exposed via a mid
ventral cut. Corpora lutea of each ovary were counted,
separated and weighed. Numbers of viable and degenerated
embryos were recorded. Maternal placenta, fetal
placenta, (membranes and fluids} and viable embryos were
weighted. Each uterine horn was arbitrary divided into
six location/ sequences starting from cervix (location
one) to utero-tubal junction (location six), where the
characteristics of the conceptus in each seguence were
recorded.

C- Statistical analysis
Data was analyzed by general linear mocdel of SAsS
(User's Guide, 1982).
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RESULTS

A- Effect of environmental conditions on reproductive
performance

Numbers of pregnant and non bregnant rabbit does are
presented in Tables (1 & 2). All the does exposed to
treatments of ¢4 {summer-1ike temperature, 24-30%
daily) and that of G5 under winter natural conditions
followed by 20 days continucus heat stress (35°C) got
pregnant while 2 or 3 does in the other groups failed to
be pregnant (Table 1). Anyhow these non-pregnant does
showed ovulation ¢L (Table 2). In all treatments, of
course, the characteristjics of ovarian and conceptus are
studied in the number of pregnant does at 20 days post-
coitum. <

Effect of environmental condition treatments on number
of corpora lutea {ovulation activity) and its related
criteria are presented in Table (1). The highest number
of corpora lutea Per pregnant doe was observed in Gé6
with the lowest average weight of single CL. While hay
fed group (G2) had the least number per doe with the
highest weight of single CL. ‘

Only (44.6%) of the shaded ova in G5 (that exposed to
sudden heat stress) following rearing under winter
temperature (21°¢) for s months were developed to
viable embryos. On the contrary, the highest pPercentage
(85.7%) of ova delivering viable embryos was obtained
from G& that exposed to fluctuating summer-1like
temperature (24-30°c) followed by heat stress {35°C)
{Table 1). This seems to be due to adaptation to
repeated hot exposition in cé6.

The highest percentage (28.9%) of degenerated embryos
was recorded in G4 (Summer-1like temperature) compared to
other groups. It is interesting to notice that, @5
{sudden heat Stress) showed the highest percentage
(44.6%) of embryos lost before placentation, obviously
due to failure of implantation. While gg had the lowest
percentage (4.8) and g4 {8.9). 66 had the highest number
of viable embryo per -doe. ©On the contrary, the least

(Table 1).
Percentage of embryoc to total weight of conceptus

(Table 1) indicates that embryo represent about 46% of

the conceptus. Embryos of G2 had the highest percentage
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compared to the other groups, which may be due to the
little weight of fetal membrane and fluids.

Table 2. Number of corpora lutea and weight of corpus
luteum in non-pregnant does in the treated

groups

Treatments No. of No. of No. CL (mg)

non- ovulated of CL

pPregnant does

does
G1 2 2 14 6.3+£3.2
G2 3 3, 24 11.243.1
G3 2 1 10 12.624.2
G4 - = - -
G5 = - - -
G6 2 1 8 14.6+5.7

* Does which had cL without successfu] implantation.

Among treated groups, G2 and G6 had the lowest average
weight of viable embryos, conceptus and maternal
Placenta {Table 13). The weight of embryos wasg
significantly correlated (P>0.05) with both fetal
membrane and fluid (0.45) and maternal placenta (0.43).

Table 3. Least square means*SE of weights (gm) of
maternal placenta {MP), viable embryo
(VE), fetal membrane and fluids (M&F) and
conceptus for does groups under different

treatments
Treatmens No. of MP VE M&F Coneeprus
dies
Gl 3 2.8 s} 3ot 3.5 404 6.5""30.6
G2 3 L7 203 27503 29" 203 5.6° 206
G3 4 20 202 334202 324 204 7.5% 405
G4 5 1.9"™40).2 3102 1004 7.0°:0.5
GS§ 6 2.1°* 302 333002 36™ 203 6.9"":0.4
G6 4 1.3 202 257202 30" 20,4 5.5" 20.5

Values by the same letter superscript are not
significantly different (P>0.05).
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The number of viable embryos was positively correlated
{(0.54) with number of croproa lutea per doe. The
correlation was negative (-0.44) between number and
weight of embryos.

B- Effect of embryo location seguence on conceptus
development .

Hay fed (G2) and lighted (G3) groups didn‘'t shows
degenerated embryos (Table 1).

Embryos are implanted in high freguency (25.9%) in the
first location (beside cervix), the frequency decreased
gradually towards the utero-tubal junction (Figure 1) to
reach the lowest percentage (5.5%) in location no. 6. No
certain trend was observed concerning the effect of
location on embryo degeneration ratio. In locations 1,
3, 4 and 5 degeneration percentage ranged between 14.8
and 16.7%, while it was about 10% in the other two
locations (Table 4).

Table 4. Total number of viable and degenerated embryos
) in uterus location sequence at 20 days post-
coitum in groups under different environmental

conditions
Treatment Ne. of % of Ratio ol degencrated  embryos to Tutal
groups pregnant viable total cmbryos in uterus Jocation

does embryos seguene

Gl 3 92.0 1/6 /5 0/5 04 03 142 2025
G2 3 1000 08 0/4 043 0/3 - - /16
G3 4 1000 O/ or7 0/4 0/2 02 02 0125
G4 5 683  3/10 3(10 4010 27 /4 - 13/14
G5 6 80.7 2/9 178 1/6 14 144 013 6/31
G6 4 90.0 1/8 08 178 17 16 073 4/30
Total 25 88.5 7/47 442 6/36 4/27 309 1710 25/181
%Placentation in 25.9 232 199 149 10.5 5.5
loci/total
%Degen. embryos/iotal 14.9 9.5 16,7 14.8 15,7 10,0 13.8

It obvious from Table (5) that the weight of placenta
and embryo was the highest in the first location with
gradual decrease in weight in successive loci towards
the last one (Location no. 6). This clear phenomenon
needs further study to elucidate the probable effect of
several factors i.e. endometrium condition in the
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different loci (histological pattern and circulatory
feeding). The priority of fetal implantation is of
Particular consideration.

30+

%Placentation in loci.

F

Lozations fram cervin lo tuble junclion

Fig. 1. Total number of placentation in uterus location
Sequence at 20 d.post-coitum.

Table 5. Least squares means +SE of weights (g) for
viable embryo, placenta, conceptus and
fetal membranes and fluigd as affected by uterus
location sequence of enbryos

Location No. Embryo Maternal Fetal conceplus
placenia membranesd
1luids

| 40 §5.5:0.3° 3.920,2° 6.520.4" 12.020.6*

2 38 4.9:0,3% 3.0:0.2% 5.420,4° 10.3£0,6
3 30 4.330.3% 2.5:02% 5.550.5" 9.8:0.7*
4 23 4.0£0.3> 3410, 3% 480,50 §.8+0 776
5 16 3.410,4% 2.220.3% 3,930 6™ 7.320.9%

6

9 3.0:0.6 1.920.5¢ 3420 0° 6.4£1.3°
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DISCUSSION

The low number of viable embryos obtained from G5
(short period of heat stress) compared to long period of
heated group (G6) might be attributed to suddenly effect
of heat stress with less adaptation ability.

Ovulation rates in Gl (natural winter condition) (10}
and G6 (summer-like conditions) (10.5) were higher than
that reported by El-Fouly et al. (1977) 6.4 and 5.4 for
winter and summer seasons, respectively, this is most
probably due to intensified.

High ovulation rate of sustained heat stress (G§,
10.5) or short period of heat stress (G5, 9.3) is in
agreement with Saeed (1994) who reported that heat
stress has no-effect on ovulation rate. On the other
hand, Marie et al. (1991) stated that heat stress caused
a marked decline in ovulation rate.

Low weights of! conceptus and viable embrycs and low
number of viable embryos of hay fed group (G2) could be
attributed, mostly to the deficiency in vitamin E.
Ismail et al. (1992) showed that vitamin E decreased
embryonic mortality and increased litter size. Similar
case was found in G6 (long term hot condition) expected
to be due to other causes; increased number of viable
embryos in this group and/or the inhibitory effect of
high temperature on thyroid activity (Trammel et al.,
1989 and Saeed, 1994) and low feed intake.

Light treatment (G3) has no effect on ovulation rate
and other criteria of conceptus development. Similar
results were obtained by Shafie et al. (1984) but
adverse effect were observed by Boyd (1986) and Mady et
al. (1989). Boyd (1986) reported that long day light
length causes gonadal regression. Reduction of light
period (10 hrs) after rearing for 5 m in hot and long
light period (14 hrs) before mating (G4) has no effect
on ovulation rate and embryonic development although it
possessed the highest number of embryo degeneration.

The high percentage of embryo degeneration may
elucidate the small .litter size obtained in autumn
(Khalil and Mansour, 1987). This finding raise a
guestion about the effect of transitional period between
seasons on the response of rabbits reproductive system.

sudden exposure to severe heat stress (°c, G5) caused
a deleterious effect on embryos by a high rate of
degeneration, thus expected small litter size. This
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result is very important in rearing rabbits during
summer, the does must be protected from occasionally
exceptional hot spells. Several managerial approaches
has to be tested biologically and economically.

High frequency of implantation beside the cervix
compared to the other locations toward the uterine horn
tip agree with Bruce and Abdul-Karim (1973).

In conclusion, heat and light are not the critical
factors affecting low reproductive efficiency during
summer. Feed quality seems to be the critical factor.
Unavailability of green fodder and/or vitamin deficiency
would depress the ovarian function and negatively affect
does receptivity to male and kids crop.
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