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ABSTRACT

Limiting the quantity of feed is advantageous because it helps to reduce the cost of feeding and 
excessive fatness in does and helps in preventing post weaning digestive disorders without affecting 
the growth performance of the animals. This study evaluated vitamin E inclusion and feed restriction 
during pregnancy and the subsequent effect on post weaning performance of growing rabbits. One 
hundred and eighty weaned rabbits were used for this experiment. Three kits whose weaning weights 
were close to each other were harvested from rabbit does fed with 0 and 15% feed restriction at three 
periods of gestation with or without vitamin E inclusion and were randomly assigned into 12 treatments 
of 5 replicates each. Data obtained on feed intake, weight gain and feed conversion ratio of the growing 
rabbits were subjected to a 2×3×2 factorial arrangement. The interactive effect shows that the 15% 
levels of feed restriction during pregnancy between 15–19 days of gestation with vitamin E inclusion 
resulted in improved body weight gain (790 ± 109 g) and best feed conversion ratio (4.14 ± 0.53) of 
growing rabbits (P < 0.05). This result shows that early feed restriction (15–19 days) and levels of feed 
restriction (15%) during pregnancy did not have any carryover effect during the post weaning periods 
of the growing rabbits. Late quantitative feed restriction (25–29 days) during pregnancy should be 
avoided as the carry over effect might show in the litters during the growing periods. Therefore, it can 
be concluded that quantitative feed restriction at 15% between 15–19 days of gestation with vitamin E 
inclusion in the diet will not have any negative carryover effect on the litters during the growing periods 
as the results obtained in this study did not show any negative growth pattern of the litters.
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INTRODUCTION

Feed restriction in growing animals has 
been studied to improve the biological and economic 
performance of farm animals. Restricted feeding 
during the feeding periods reduces the growth 
rate but growth reduction will be compensated for 
during the realimentation feeding periods (Szendro 

et al., 1989; Schlolaut and Lange, 1990; Perrier 
and Ouhayoun, 1996; Tůmová et al., 2002; 2003; 
Dalle Zotte et al., 2005). The replacement does 
fed ad libitum diets of high energy levels during 
the rearing periods often show parturition problems 
(dystocia) (Fortun-Lamothe and Lebas, 1996). Also, 
excessive fatness in primiparous does, which has 
been linked to a high caloric diet and ad libitum 
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feeding, can in turn lead to a reduction in the number 
of newborn kits, (Fortun-Lamothe and Lebas, 1996). 
To reduce the excessive fatness of replacement 
does, restricted feeding is frequently applied in 
growing rabbits (Dalle Zotte et al., 2005). Vitamin E 
(α-tocopherol) is an important antioxidant that cannot 
be synthesized by most mammals and humans 
and therefore is required from the diet. Vitamin E 
deficiency can impair fertility in all farm animals, 
this makes vitamin E sometimes being called the 
fertility vitamin (Bowen, 2003). Research on the 
effect of maternal restricted feeding on the possible 
influence on the offspring’s growth performance is 
scarce and limited. Thus, this experiment sought 
to find out the effect of maternal feed restriction in 
different gestation periods with or without vitamin E 
supplementation during pregnancy on subsequent 
litter performance during the growing periods.

MATERIALS AND METHODS

Experimental Site
The experiment was carried out at the 

Rabbitary Unit of the Directorate of University 
Farms, Federal University of Agriculture, Abeokuta 
(FUNAAB), Ogun State. The site is located in the 
rain forest vegetation zone of South-Western Nigeria 
on latitude 7°13’49.46’’ N, longitude 3°26’11.98’’ E, 
and altitude 76 m above the sea level. The climate 
is humid with a mean annual rainfall of 1,037 mm 
and mean temperature ranges between 34.7–35.2°C 
while the humidity of 83% was recorded using 
a Thermo-hygrometer (Google Map, 2015). The 
hutches were placed inside a stable house with 
half-built of concrete blocks. The remaining upper 
part was covered with wire mesh for ventilation 
and the top was covered with asbestos roofing 
sheets. Daylight of 12 h and dark periods of 12 h 
was observed during the experiment.

Experimental Animals and Management
A total of one hundred and eighty (180) 

weaned rabbits were used for this experiment. The 
rabbits were weaned at 6 weeks of age, and they 
were crosses of chinchilla and New Zealand white 

rabbits. Fifteen (15) kits were selected from each 
restriction period (15–19, 20–24, and 25–29 days 
of gestation) for each level of feed restriction (0 and 
15%) from rabbit does fed with (300 mg/kg) or without 
vitamin E inclusion at the time of weaning. The initial 
live weights of these kits ranged between 536.66 ± 
63.99 and 796.66 ± 100.82 g. The kits were divided 
into 12 groups of 5 replicates of 3 rabbits each for 
each level (0 and 15%) and periods of restriction 
with or without vitamin E inclusion. Each replicate 
was housed in a hutch of dimension 0.8×0.5×0.6 
m. Mash form of feed was served to the rabbits as 
a daily ration. Feeders and drinkers were provided 
in each of the hutches for ad libitum feeding and 
watering. The composition of concentrate diets for 
the rabbit does during pregnancy and concentrate 
fattening diet for post-weaned rabbits are provided 
in Table 1.

Data Collection
	 The experiment lasted for 8 weeks, 
during which data were collected on feed intake 
and weight gain. Feed intake (g) was the amount 
of feed consumed by the rabbit in a cell. It was 
measured by measuring the quantity of feed given 
to each rabbit per day after which the left over was 
measured the following morning to get the amount 
of feed consumed. Weight gain (g) was defined as 
the difference in the live weight of rabbit in each 
hutch at successive intervals of 7 days in a period 
of 8 weeks. It was measured early in the morning 
(7 a.m.) weekly before the feed was given to the 
rabbits. The feed conversion ratio of the weaned 
rabbit (FCR) was expressed as feed intake divided 
by weight gain.

Statistical Analysis
The data were homogenous and follow 

normal distribution before it was further subjected 
to statistical analysis. The experimental layout was 
in a 2×3×2 factorial arrangement and data collected 
were subjected to three-way analysis of variance 
using SAS (1999). Significantly (P < 0.05) different 
means were separated using Duncan’s multiple 
range test of SAS (1999) statistical package.
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Table 1  Composition of concentrate diet for rabbit does during pregnancy and post-weaned rabbits

Parameters Diet A Diet B Diet C

Ingredients
Maize (%)
Fish meal (%)
Soybean meal (%)
Wheat offal (%)
Groundnut cake (%)
Rice husk (%)
Bone meal (%)
Oyster shell (%)
Salt (%)
Vitamin and mineral premix* (%)
Vitamin E (300 mg/kg)

48.00
2.00
3.00

10.00
14.00
20.00
1.50
1.00
0.25
0.25

47.50
2.00
3.00

23.00
12.00
7.00
3.00
2.00
0.25
0.25
–Vit

47.50
2.00
3.00

23.00
12.00
7.00
3.00
2.00
0.25
0.25
+Vit

Proximate analysis
Metabolizable energy (kcal/kg)
Ash (%)
Crude fibre (%)
Crude protein (%)
Nitrogen free extract (%)

2,591.80 
7.74

15.50
15.80
40.50

2,578.80
2.74

10.65
16.20
42.50

2,578.80
2.74

10.65
16.20
42.50

Note: Diet A = concentrate fattening diet fed to post-weaned rabbits
	 Diet B = concentrate diet fed to the rabbit does without vitamin E inclusion
	 Diet C = concentrate diet fed to the rabbit does with vitamin E inclusion
	 * Premix contained vitamin A 8,000 IU, vitamin D3 2,000 IU, vitamin E 4,000 IU, vitamin K 2 mg, 

riboflavin 4.20 mg, vitamin B12 0.01 mg, pantothenic acid 5 mg, nicotinic acid 20 mg, folic acid 
5 mg, choline 300 g, Mn 56 mg, Fe 20 mg, Cu 10 mg and Zn 50 mg

Ethical Approval
All procedures guiding animal welfare were 

strictly adhered to following the rules and regulations 
of the Animal Welfare Committee of College of 
Animal Science and Livestock Production, Federal 
University of Agriculture, Abeokuta.

RESULTS AND DISCUSSION

The effects of feed restriction levels, periods 
of feed restriction, and vitamin E inclusion during 
pregnancy on subsequent litter performance of rabbit 
does are shown in Table 2. The final weight and 

weight gain of growing rabbits were not affected by 
the levels of feed restriction of rabbit does restricted 
during pregnancy (P > 0.05). The result obtained in 
this study is in agreement with the work of Adeyemo 
(2014) who reported heavier final weight and weight 
gain for growing rabbits from ad libitum fed does 
than restricted fed groups during pregnancy.

Weight gain of growing rabbits was 
influenced by the periods of feed restriction  
(P < 0.05). Growing rabbits from does restricted 
at 15–19 (727 ± 109 g) and 20–24 (727 ± 142 
g) days of gestation recorded statistically similar 
mean value for weight gain which significantly 
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differed from growing rabbits of does restricted 
at 25–29 days of gestation (P < 0.05) that had 
the lowest mean value (707 ± 114 g). The results 
obtained in this study could not be attributed to the 
treatment effect. Total feed intake of growing rabbits 
was influenced by the periods of feed restriction  
(P < 0.05). Growing rabbits from does restricted at 
25–29 days of gestation had statistically highest 
mean value (3,251 ± 154 g) for total feed intake 
which significantly differed from growing rabbits of 
does restricted at 15–19 (3,213 ± 97 g) and 20–24 
(3,230 ± 156 g) days of gestation (P < 0.05). The 
result obtained in this study shows that as the length 
of the period before the restriction commences 
increases, the total feed intake also increases. 

Although vitamin E inclusion during 
pregnancy did not significantly affect weight gain 
of growing rabbits (P > 0.05), the weight gain 
of growing rabbits from does fed with vitamin E 
inclusion (747 ± 126 g) was numerically higher 
than growing rabbits from does fed without vitamin 
E inclusion (694 ± 113 g). The result obtained in 
this study is in contrast with the work of Castellini 
et al. (1998) who reported heavier weight gain in 
control rabbits than in the vitamin E supplemented 
group. The average feed intake of growing rabbits 
from rabbit does fed without vitamin E inclusion was 
significantly higher than the rabbit does fed with 
vitamin E inclusion (P < 0.05). The result obtained on 
average feed intake is in agreement with the work of 
Castellini et al. (1998) who reported lower feed intake  
(g/day) in the vitamin E supplemented group than 
in the control group. For feed conversion ratio, 
though it was not significant (P > 0.05), growing 
rabbits from rabbit does fed with vitamin E inclusion 
during pregnancy had a better feed conversion ratio 
compared to growing rabbits from rabbit does fed 
without vitamin E inclusion. These results show 
that growing rabbits whose does were fed with 
vitamin E utilized the feed better than the growing 
rabbits whose does were not fed with vitamin E 
during pregnancy. 

Table 3 shows the interactive effect between 
levels and periods of feed restriction during pregnancy 
on subsequent litter performance. The highest 

final weight (1,485 ± 211 g) and weight gain (778 
± 145 g) of growing rabbit were observed from 
rabbit does on 0% feed restriction at 20–24 days 
of gestation while the least weight was obtained 
from rabbit does on 0% feed restriction at 15–19 
days of gestation for final weight (1,253 ± 100 g) 
and with 15% feed restriction at 20–24 days of 
gestation for weight gain (676 ± 122 g). The results 
obtained in this study on final weight and weight 
gain of growing rabbits from does fed ad libitum 
during pregnancy could be as a result of ad libitum 
feeding of their does during pregnancy that resulted 
in higher weight gain.

The interactive effect between levels of feed 
restriction and vitamin E inclusion during pregnancy 
on subsequent litter performance is shown in Table 4. 
The growing rabbits from does on 0% feed restriction 
with vitamin E inclusion had the highest weight 
gain (757 ± 126 g) while the least was obtained in 
growing rabbits from does on 0 (700 ± 104 g) and 
15% (688 ± 122 g) feed restriction without vitamin 
E inclusion. The results obtained in this study could 
be as a result of ad libitum feeding of rabbit does 
with vitamin E inclusion during pregnancy that 
gave their litters higher weight gain, and this is in 
agreement with the work of Ebeid et al. (2013) that 
reported higher daily gain with vitamin E inclusion 
in growing rabbits. The feed conversion ratio was 
affected by the interactive effect between levels of 
feed restriction and vitamin E inclusion (P < 0.05). 
The best feed conversion ratio (4.29 ± 0.60) was 
obtained from growing rabbits of does restricted at 
0% feed restriction with vitamin E inclusion while 
growing rabbits of rabbit does restricted at 15% feed 
restriction without vitamin E inclusion recorded the 
poorest FCR (4.87 ± 0.78). The result obtained in 
this study could be due to the inclusion of vitamin 
E in the diet of rabbit does during pregnancy. 
This result is in agreement with the work of Ebeid  
et al. (2013) who reported a better feed conversion 
ratio with vitamin E inclusion in growing rabbits. 
The reason for this justification might be that there 
was a positive carryover effect from the mother to 
the offspring.
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Table 5 shows the interactive effect between 
vitamin E inclusion and periods of feed restriction 
during pregnancy on subsequent litter performance 
of rabbit does. The final weight of growing rabbits 
was statistically higher (P < 0.05) in growing rabbits 
from does fed without vitamin E inclusion at 20–24 
days of gestation (1,448 ± 218 g) which differed 
significantly from comparable mean values obtained 
for other dietary treatments. Weight gain was 
statistically similar for growing rabbits from rabbit 
does fed with or without vitamin E inclusion at any 
periods of feed restriction (P = 0.08). However, a 
higher weight gain obtained from growing rabbit of 
does fed with vitamin E inclusion during pregnancy 
can be attributed to the vitamin E intake during 
pregnancy that improved weight gain during post 
weaning. Average feed intake increased as the 
period of restriction increased with or without vitamin 
E inclusion. The best feed conversion ratio (4.26 ± 
0.54) was obtained for growing rabbits from rabbit 
does fed with vitamin E inclusion at 15–19 days 
of gestation while growing rabbits from does fed 
without vitamin E inclusion at 25–29 days recorded 
the poorest FCR (4.91 ± 0.73).

The interactive effect between levels and 
periods of feed restriction and vitamin E inclusion 
during pregnancy on subsequent litter performance 
is shown in Table 6. Growing rabbits from rabbit does 
on 0% feed restriction at 20–24 days of gestation 
without vitamin E inclusion recorded statistically 
higher final weight (1,570 ± 146 g) while growing 
rabbits from rabbit does on 0% feed restriction at 
15–19 days of gestation without vitamin E inclusion 
recorded the least final weight (1,220 ± 82 g). The 
final weight of growing rabbits obtained in this study 
could be attributed to the heavier weight obtained 
at the beginning of the post weaning period. Also, 
it could be as a result of no restriction that was 
applied on the rabbits does that gave their litters’ 
higher final weight.

Weight gain of growing rabbits was 
influenced by the dietary treatments (P < 0.05). The 
growing rabbits from does on 0% feed restriction 
at 20–24 days of gestation with vitamin E inclusion 
(783 ± 173 g) and from does on 15% feed restriction 
at 15–19 days of gestation with vitamin E inclusion 

(790 ± 109 g) had a statistically similar mean value 
for weight gain which was significantly higher 
than the growing rabbits from does on 0% feed 
restriction at 25–29 days of gestation without vitamin 
E inclusion (643 ± 26 g) and from does on 15% 
feed restriction at 20–24 days of gestation without 
vitamin E inclusion (643 ± 112 g). The result obtained 
on weight gain in this study corroborate with the 
findings of Adeyemo (2014) who reported heavier 
weight gain in growing rabbits from rabbit does 
restricted feed during pregnancy. Feed restriction 
coupled with vitamin E intake during pregnancy 
might help in increased weight gain. This result 
agrees with the work of Ebeid et al. (2013) that 
reported higher daily gain with vitamin E inclusion 
in growing rabbits compared to the control groups. 
The feed conversion ratio was influenced by the 
dietary treatments (P < 0.05). Growing rabbits from 
rabbit does on 15% feed restriction at 15–19 days 
of gestation with vitamin E inclusion recorded the 
best feed conversion ratio (4.14 ± 0.53). This result 
shows better feed utilization in the growing rabbits 
compared to other dietary treatments. 
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CONCLUSIONS

Based on the results of this finding it can 
be concluded that early feed restriction and level 
(intensity) of feed restriction during pregnancy did not 
have any carry-over effect during the post weaning 
periods of the growing rabbits. Late quantitative feed 
restriction during pregnancy should be avoided as 

the carry-over effect might be shown in the litters 
during the growing periods. Therefore, it can be 
concluded that quantitative feed restriction at 15% 
between 15–19 days of gestation with vitamin E 
inclusion during pregnancy will not have any negative 
carry-over effect on the litters during the growing 
periods as the results obtained in this study did not 
show any negative growth pattern of the litters or 
any skeletal malformation.
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