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HE STUDY wag carried out to disintegrate (he effect of major

Seasonal factors, temperaturs, light and nufrition on reprodac-
tivity of rabbits, 48 dots were ysed o study the effect of these
factors under artificial conditions ; Muctuating ajr lemperature (5i-
mulation of summer) (24°-30°) ; sustained high air temperatyre
(35°) ;long term diurnallight (14 hyy day) and dry roughage feeding
compared to conrol natural winfer conditions,

The main resylts of the study are :

I Feeding does on  Berseem hay during winter instead of gr-

cen Borseem caused delay in their aeeeptance to matirg for several
hours.

2. Severe sustained heat stress of 35° reduced (he conception rate

from 66 % in the Jst barity to 33 %/ in the 2ng Darity zgainst 1002,
conception in animals subjected 1o extended light (14 hy/ day).

3. Reduction in the litter size of the 2nd parity, high percentage
of still births (9 7o) and high martality rate of offspricgs (31.8%
and 255 in the st gnd 2nd parity respectively) were observed in
animals subjected to severe heat stress of 36 o,

4. Berseenm hay feeding (during winfer) instead of green
Berseem resulted in complete failure of producing alive effsprings
in the 2nd parity,

The study proved that the fajlure of Natural raising of rabbits
in summer is not dye to hot conditions or long day light as traqd-
itionally considered byt rather to scme difficient elements in sum
mert feeds, L

Several studies on rabbits have indicated that there are seusonal difference in -
ovulation rate (Johanson and Fulka, 1966 and Hahn and Gabler, 1971) : im-
plantation rate (El-Fouly cr al., 1977) ; gestation period (Bruce and Abdull
Karim, 1973 and El-Fouly ez af, 1977); fetal weight and length (Radwan, 1975 )
and litter size (El-Khishin er al., 1951 ; Ghany er af, 196] : Ragab and Wanis,
1963 and Hammeond, 1965).

Estimates for these characteristics were obviously high duting summer
and spring in temperate zones but during winter and Spring in subtropical zo-
nss,
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The low reproductive activity of rabbits in Egypt during sumuner is at-
tributed to  integrated complex of factors, particularly, hight ambient
temperature, long dinrpal light and low plane of nutrition.

This work was conducted to disintegrate the effect of these seasonal fa-
ctors experimentally and to evalvate the effect of each factor on the reprodu-
ctive performance of rabbits.

Material anmd Methods

This work was carried out in the Research Station, Animal Production
Department Faculty of Agriculture, Cario University, Giza, Egypt during the
period from January 1978 till may 1979. A total of 48 adult does of native,
White Giza, rabbits and 12 bucks with good fertility rccord were used.

The study comprised two experiments. In the first experiment, 18 does
were divided at random into the following three equal groups

Group C_ondi! fons

1. Control | Matura! temperature and light (Winter conditicns).

Il. Extended light i4 Togrs daily lighi by exeess artificial lichtire.

L Sustained severs heat §tm~;s.| Sustained high atv temperatwie (35°Ch

In the sccond experiment 30 does were divided at random into five equal
groups according the following plan

Group Conditions

I. Control* Natyral temperatyre and light and green Berseem as
the major feed (Winter Conditions).

LL. Extended light Natural temperature + 14 hr light / day.
11, Floctpating heat*® stress. Fluctuating temperture (24— 30°C/day), natural light.
1V. F. Heat 4 E. Light Fluctuating temperature - 14 hr light/day.

V. Hay-feeding® i As control except that green Berscom was replaced by
Berseem hay.

®  Ajr temperature of the control rooms (Natural winter conditions) had a mean value
21.6 4 0.97°Cand 20.7 4= 0.80°C from the begining till the end of the two cxperiments.

e Adrtampsrature went ap duting the day to reach a maximum of 30°C and dropped down
during night to reach 24°C. This is alinost simulation of summer air temperature.

o Bwhdaringeoup V was fod daily 30gm of Berscem hay insicad of 150 gr. green Berseem
in other groups,
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The relative humidity was abou. .U % in the heated rooms and about 569/
in the other rooms.

The animals of each group were kept to give two successive parities
(around 3 months) under their particular designed conditions.

Results and Discussion
Receptivity to mating

Increasing light artificially to 14 hr daily (summer natural period) did
not affect the acceptance of does to coitus than that of control group. Also
raising environmental temperature to a level similar to that of summer (24°
30°) did not affect mating response. Moreover sustained heat stress at 35°
did not have any effect. However combination of long light and hot
conditions caused delay in the acceptance of half the does to mating but
only for several minutes.

The group under natural light and temperature (winter conditions) but ha-
ving Berseem hay feed instead of green Berseem showed a marked delay for se-
veral hours in acceptance of mating. These results show that the nutritional
conditions play an important role in sexual receptivity and had a higher effect
than the heat stress or light period. Hammond (1925) stated that female rab-
bits are always being in a condition of cestrus when conditions of nutrition
are favorable, short dioestrous periods may, however, occur during the bree-
ding season when does refused the male, possibly as a result of adverse autrit-
ional conditions.

Conception rate

During the first experiment the conception rate for the first parity was
equal for the does under the different conditions 669/ for each group. In the
second parity, after 1.5-2 months, the conception rate dropped to 33% in the
heat stressed group (35 ) while it reached 1009 in the lighted group (14
rfday) (Table 1). Benson and Morris (1971) reported that 9 7% of rats survi-
ving exposure to 37° failed to give litter. During the second experiment, the
less severe heat stress (daily 24-30°) caused a slight reduction in concep-
tion. Hay feeding caused a great reduction in conception particularly in
the second parity (Table 2). For unknown reason the combined treatment of
fluctuating heat plus extended light was accompanied with the least concep-
tion rate in the second parity (Table 2).

Litter Size

The severc sustained heat stress (35°) caused a great reduction in the litter
size particularly in the 2nd parity (Table 3). The fiuctuating heat stress did
not affect litter size Sittmann et al. (1964) stated that when the average daily
maximum temperature was higher than 80° F (26.6°), the average number born
alive per litter was 674, in New Zealand rabbits, which is equal to the present
result at 24-30°
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TABLE |. Conception rate, litter size, number of stili-birth drd meriality % wtivanrg
in rabpits under different environmental conditions during (he firse e p i,

i i ‘ Na. I Total Total bora | No. at | Mortality
Pﬂrit}'J Treatment | p‘-_'egnant ! titter yeaning % tiil
| | 1= R
! does | size Still- Normal E weaning
i birti ;
| ‘ , ; )
| Coatrel 4 29 0 29 24 17.2
I | Extended light ‘ 4 17 | 0 17 13 23.5
(14 hrs) [
| | |
i Susiained heat | 4 83 | 5 70 13 3.8
. (35%) __ 1
 Control 5 42 o ! m 33 | am7
2 | Extended Hght 6 | 34 o | 34 2 049
\ !
J Sustuined heat 2 | i !| 0 i 8 6 25.0

* 6 dogs in sach freatment.

Hay feeding instead of green Berseem caused a harmful effect on litter size-
particularly in the 2nd parity similar to that caused by severe heat stress (Table
3). This effect is most probably due to deficiency in vitamin A. Hahn and
Maercklin (1972) reperted that lack of carotine or vitamin A caused the rela-
tive low percentage of fertilized ova and viability of implanted zygote.

Increasing the daily light to 14 hr induced contradicting results.
While it reduced litter size in the Ist experiment, it caused clear increase dur-
ing the second experiment either alone or with flyctuating heat stress (Table 3).

Still-birth and mortality rate until weaning

In the first parity sustained heat stress produced 99 still-births of total
born while non occurred in the control and lighted groups (Table 1). This
effect of heat stress did not occur in the second parity probably due to adapta-
tion of does. to heat stress, and / or to the reduction in the litter size.

The highest value for mortality percentage until weaning (31-.89%) was
recorded in the sustained heat stressed group followed by lighted group. The
lowest valuc was found in the control! group. this could be dueto, (a) direct
effect of heat stress on the sensitive young offsprings, (b) heat e¢xposure might
have reduced milk production of dams due to general depression of metabo-
lic activity under heat stress.
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TABLE 2. Conception rate, Litter size, number of atill-birth und mortality >} until weaning
In rabbits under different environmental conditicns during the seotnd (Xperim-

ent.
!
Ne. Total Total born Mo, at Mortglity
Parity Treatment® progoant | litker | 7 tild
does | gize Still- Mormal Wﬂﬁﬂim Il’enling
_bir-th
Control G 36 = 36 31 13.9
Extended light 6 40 - 40 37 7.5
(14 hr) !
i Fluctuating ) 34 1 34 3 2.9
heat (2¢-30°C)
F. Heat & E. 5 32 = 3z 32 8.0
light
Hay feeding 5 25 - 25 23 % 8.0
Control 5 32 — 32 28 12.5
Extended light 4 28 L, o8 27 36
(14 hrs).
2 | Fluctusting | 3 31 i 30 | 28 6.5
heat i ;
| P Heat &E. 3 26 1 25 22 11,5
light.
Hay feeding 4 18 18 0 -— -

* & doss in each treatment.

The mortality of youngs in heat stressed group decreased from 31.8 to
25.09 in the first and second parity respectively apparently to the great redu-
ction in litter size and milk production. Another cause seems to be that the
does being pregnant (only 2 out of 6) (Table 1) were the most efficient ones
which are probably of good mothering ability.

The less severe fiuctuating heat stress (24-30° day), simulation of summer
weather in Egypt, caused a lower proportion of still-birth about 39, in both
Ist and 2nd parity (Table 2). The mortality rate under this level of heat stress
was less even than in the control group (Table 2).

The light treatments in general caused a reduction in mortality rates than
in control groups.
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TABLE 3. Litter size given by rabbits under different environmental conditicns in the first
and second parity during the first and second eXperimenis.

Average litter size

Expt, Treatment ] e e
1s¢ parity Znd parity
Control T5% 8.4
1s¢ | Extended light {14 hr) 4.3 5.9
: Sustained heat (35°) 55 4.0
Control 6.0 6.4
Extended tight (14 hr) 6.7 J 7.0
nd | Fluctpating beat (24 — 30°) 6.8 6.2
F. Heat 4 E. Light 6.4 8.7
\ Hay feeding i 5.0 4.6

The hay fed group had a low rate of mortality in their offsprings (8%), in
the second parity, however, the does did not succeed in producing alive offs-
prings (Table 2).

Conclusion

The study proved that the failure of natuaral raising of rabbits in summer
is not due to hot condition or long daylight as traditionally considered but ra-
ther to some defficient elements in summer feeds. Vitamin A difficiency
in dry roughage is expected to be the most effective factor.
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