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Rabbit production in developing countries is commonly based on 
low cost feeding using locally available feed stuffs. Current feeding 
practices vary widely in the tropics depending upon the type of feed 
materials that are available locally but in general, feeding is mainly 
based on fresh green forages and other succulents. In India with the 
introduction of exotic meat breeds, intensive rearing on a commercial 
basis has been started in several parts of the country. Rabbit farming 
has potential to serve all sections of the society since rabbits are 
amenable to backyard farming, semi intensive and intensive systems of 
management. Further, rabbits by virtue of their high prolificacy, short 
generation interval and good capacity to utilise fodders and agricultural 
byproducts, are predominantly suited to augment meat production. 
Viability of this venture mainly depends upon the maintenance expendi-
ture, particularly, feed cost. To identify this expenditure, certain items 
of basic information such as daily feed consumption, feed of choice, 
growth rate, nutrient requirements and economics of gain of cross bred 
rabbits are required. Very little information is available on these 
aspects with regard to rabbits reared under the agroclimatic conditions 
prevailing in Kerala. Hence, the present study was taken up to assess 
feed consumption rate, feed of choice, protein requirement, feed effici-
ency, protein efficiency and economics of gain ,in cross-bred rabbits 
maintained on varying levels of protein fora period of i 23 days after 
weaning, the results of which are presented in this paper. 

Materials and Methods 

Eighteen healthy weaning American Chinchilla cross-bred rabbits 
in the age group of 30-45 days, weighing on an average 0.607 kg were 
selected from the colony of rabbits maintained by the Small Animals 
Breeding Station of the College of Veterinary and Animal Sciences, 
Mannuthy for the present study. The animals were divided into three 
experimental groups (Groups A, B and C) of six animals each (three 
male -}- three female) as uniformly as possible with regard to age and 
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weight. They were caged individually and were given each a ration of 
weighed quantity of concentrate mixture and fresh Guinea grass (Panicum 
maximum) and had free access to water. 

Three isocaloric concentrate mixtures (Ration I, Ration II and 
Ration 1 111 with varying levels of protein viz., 16°~o (NRC, 1977), 20°0 
and 24% were used for the study. The ingredient composition of the 
concentrate mixtures are set out in Table I. Percentage chemical com-
position of the concentrate mixtures and guinea grass on dry matter 
basis is depicted in Table f l. Weighed quantities of concentrate and 
roughage were provided to identify the feed of choice as well as the feed 
consumption of the animals. 

Records of weekly body weights and daily feed consumption were 
maintained for all the rabbits under the trial during the experimental 
period. 

Samples of experimental diets and periodical samples of guinea 
grass were analysed for their contents of proximate principles by stan—
dard procedures (A 0 A C, 1970) 

Results and Discussion 

The data gathered during the course of the experiment were 
subjected. to statistical analysis as per the procedure described by 
Snedecor and Cochran (1967) and are dis:,ussed below under separate 
heads. 

Growth rate: 

It can be seen from the data presented in Table III that the 
rabbits maintained on Ration I (Group A), Ration II (Group 6) and 
Ration III (Group C) containing protein levels of 16%, 20% and 24°0 
respectively show significant increase in body weight during the expe-
rimental period of 126 days and the effect is more pronounced in 
animals maintained under Groups Band C, the cumulative weight gains 
recorded during the period being 1.487 kg., 1.698 Kg and 1.763 kg with 
an average daily gain of 1 1.80 g., 13.45 g and 13.99 g respectively. 
However, no significant difference in weight gain was noticed between 
the rabbits maintained under groups B and C. It can be further noticed 
that, upto 49 days of experiment, the rabbits maintained on the three 
rations exhibit no significant difference in cumulative weight gains 
between the groups (Groups A, B and C), the weight gains recorded 
for the period being 0.726 kg., 0.726 kg. and 0.721 kg with an average 
daily gain of 14.82 g., 14.82 g and 14.71 g. respectively. On scrutiny 
of the data on weight gain recorded upto 91st day of experiment 
(Table 111), it can be seen that, rabbits maintained on Ration II and 
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Ration III exhibit significant increase in weight gain over those maint-
ained on Ration I, the cumulative weight gain recorded for the animals 
being 1 .2~3 kg., 1.306 kg and 1.320 kg with an average daily gain of 
13.77 g., 14.35 g. and 14.51 g. respectively, however, no significant 
difference in weight gain is noticed between the groups maintained on 
Ration II and Ration III. 

From a critical evaluation of the data on weight gain (Table III) 
it can be reasonably confirmed that, the cross bred rabbits under the 
trial exhibited similar growth rate upto 49 days, indicating that, for 

Table I 

The ingredient composition of the concentrate mixtures 

Ingredients 
Ration I ll III 

(16°% Protein) . (20°-o Protein) (24"~ Protein) 
Group A t3 C 

Parts Parts Parts 
Bengal gram 25 25 25 
Wheat 35 35 25 
Wheat bran 25 12 11 
Ground nut cake 5 18 29 
Meat cum bone meal 8 8 8 
Mineral mixture 1.5 1.5 1.5 
Salt 0.5 0.5 0.5 
Crude protein (Calculated) ~ G 20 24 
T. D. N. (Calculated) 73 73 73 
Cost per Quintal (Rs) 359.32 378.04 388 78 

Table Il 

Percentage chemical composition of the concentrate mixture and 
Guinea grass on dry matter basis 

Ration 1 II III Guinea 
Nutritional moiety Group A Q C grass 

Dry matter 89.80 89.82 89.75 23.90 
Crude protein 16.31 20.40 24.10 7.34 
Crude fibre 5.50 5.10 5.20 74.90 
Ether extract 4.50 4.70 4.80 1.40 
Nitrogen free extract 58.39 54.71 50.45 44.96 
Total ash 5.10 5.01 5.20 11.40 
Calcium 1.01 1.10 1.12 0.45 
Phosphorus 0.87 0.81 0.83 0.35 
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Table III 

Comparative data on growth rate, feed intake, feed of choice, feed 
efficiency and protein efficiency ratios recorded in respect of rabbits 
maintained on the three rations (Ration I, Ration II and Ration III) for 
a period of 126 days 

Ration 
Particulars Group 

I 
A 

II 
B 

II! 
C 

Growth rate 

a) Average body weight (Kg) 
0 day 0.607 0.607 0.607 

49th day 1.333 1.333 1.328 
91st day 1.860 1.913 1.927 

126th day 

b) Average* cumulative gain (I<g) 
0-49 days 

2.094 

0.726 

2.305 

0.726 

2.370 

0.721 
0-91 days 1.253 1.306 1.320 
0-126 days 

c) Average* daily gain (g.) 
0-49 days 

1.487 

14.82 

1.698 

14.82 

1.763 

14.71 
0-91 days 13.77 14.35 14.51 
0-126 days 11.80 13.45 13.99 

Feed intake (Dry matter) 
Average* cumulative dry matter 
intake (Kg.) 

0-49 days 2.416 2 342 2.346 
0 -91 days 5.908 5.733 5.756 
0-126 days 9.565 9.434 9.44 

Feed of choice 
Concentrate-roughage ratio 1.1 :1 1.1 : 1 1.1 : 1 

4. Protein intakE 
Average* cumulative protein 
intake (g.) 

0-49 days 
0-91 days 
0-126 days 

5. Feed conversion efficiency 
(Feed~'gain) 

290.63 
708.13 

1147.50 

0-49 days 3 328 
0- 91 days 4.711 
0-126 days 6.432 

6. Protein efficiency ratio'` 
0-49 days 
0-91 days 
0-126 days 

2.498 
1.769 
1.296 

331.23 
807.25 

1325.60 

3.226 
4.390 
5.556 

~.~ 92 
1.618 
1.281 

376.00 
920.09 

1505.08 

3.254 
4 361 
5.347 

1,918 
1 .434 
1.171 

* Average of Six values 
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economic slaughter, 16~% protein in the ration is sufficient to support 
maximum growth. But for overall growth purpose, 20°o protein in the 
ration is sufficient to support maximum growth, since no significant 
difference ingrowth rate is exhibited between the groups B and C beyond 
49 days of experimentation. 

Although, there is extensive information available on the biology 
of rabbit, vital data on the postnatal growth of rabbit is limited (Weis-
broth eta/. 1974). Very little information is available on growth rate 
of rabbits in contrast to other domestic and laboratory animals. 
Further, N RC (1966) provided only recommendations for normal growth 
between 2 and 4 Kg. In many species of animals, the growth rate is 
usually exponential up to weaning age and then it becomes a straight 
line function (Brody, 1945; Laird, Tayler and Barton, 1965). The growth 
curve obtained during the present investigation after weaning is almost 
in a straight line which is in agreement with the findings of the above 
authors. Smith, Donefer and Mathieu (1960) found no advantage in 
using 19% than 14% protein diets for weaned rabbits for growth. Based 
on the data of Sandford (1957) for the protein requirements for main—
tenance and allowing a requirement of twice maintenance for growth, 
a ration containing about 17.5% protein fed from weaning to slaughter 
was found to have supported good growth rate. An average daily 
gain of 28.8 g. reported by Rao, Sunki, Johnson and Chen (1977) for 
Newzealand white rabbits during the first eight weeks was comparable 
to that for broiler chic!<en (Rao, Johnson and Sunki, 1976). Although, 
the amino acid requirements of rabbits seems to resemble those of 
chicken (Adamson and Fisher, 1973) the protein requirement for rabbits 
(12°;,-16%) is substantially less when compared to 23% protein for 
broiler chicken. Rabbits can utilise up to 30% fibre in the diet (Davidson 
and Spreadbury, 1975) and this feature makes it an alternate meat 
animal to chicken. Davidson and Spreadbury ('1975) also reported a 
comparable weight gain in Newzealand white rabbits with that of 
chicken. A report emerging from data collected from a laboratory 
colony ofi California white rabbits also supported the above results 
(Hardman, Hul! and Oyesiku, 1970). Chen, Rao, Sunki and Johnson 
(1978) have recorded the body weight gain and feed efficiency in 
Newzealand white rabbits which were comparable to those reported by 
Davidson and Spreadbury (1975),Rao et a/. (1977). Rao et.a/.1977report-
ed daily weight gains of 30.9 g., 39.1 g. and 36.3 g. for the periods 2-4, 
4-8 and 8-12 weeks respectively for Newzealand white rabbits. The trend 
in growth rate in cross bred rabbits used for the present study during the 
periods is essentially in agreement with the finding of the above authors, 
though the weight gain is different, which may be attributed to the breed 
difference. 
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Feed choice and feed intake: 

Data presented (Table III) on feed choice of rabbits maintained 
on the three rations reveal a concentrate roughage ratio of 1.1:1 throu—
ghout the course of the experimental period indicating that, varying 
contents of protein in the ration did not very much influence the feed 
choice of the rabbits. 

Data presented with respect to feed intake of rabbits under the 
trial reveal no significant difference between the groups, the average 
dry matter intake per day per rabbit recorded during the experimental 
period for the groups {A, B and C) being 76 g., 75 g. and 75 g. respec-
tively. 

According to Wolfgang Schlolaut (1981) the high growth intensity 
of the rabbits is basically due to an energy consumption per kg. of 
growth, which is lovv in comparison to cattle and sheep and also to a high 
degree of utilisation of digestible nitrogen for protein formation. When 
an all mash feed for fattening was given ad /ibitumto Newzealand white 
rabbits, he reported an average daily gain of 36 g. with a daily feed 
consumption of 112 g. The higher weight gain of 36 g reported by 
Wolfgang Schlolaut (1981) may be due to breed difference and high feed 
consumption when compared to that of cross bred rabbits used in the 
present investigation. 

Feed efficiency 

It can be seen from the data presented (Table III), that in all the 
groups better feed efficiency is exhibited during the initial stages of the 
experimental period and a gradual drop in feed efficiency was noticed 
after 49 days of experiment. On scrutinising the data on feed efficiency 
up to 49th day, it can be seen that, similar feed efficiency values were 
obtained in all the groups, indicating that, up to 49th day of experiment, 
16,o protein in the concentrate mixture is sufficient to exhibit maximum 
feed efficiency. Feed efficiency values recorded up to 91st day and 126th 
day of rabbits maintained on the three rations when considered separa—
tely, reveal that, a significantly higher and almost similar feed efficiency 
values recorded for groups II and III when compared to group I indi—
cating that 20% of protein in the ration is conducive to support maximum 
efficiency for growth purpose. 

The feed efficiency values obtained in Newzealand white rabbits 
maintained on 16% protein by Chen et al. (1978) ranged from 2.29 to 
3.72 and they have reported that feed efficiency was significantly influ—
enced by slaughter age. These figures are lower than those reported by 
the Newzealand Department of Agriculture (1969) and USDA (1973). 
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but are in agreement with results reported from UK (Ministry of Agri-
culture, 1968). The average feed efficiency value ofi 2.34 for rabbits 
weaned at different ages but slaughtered at 8 weeks of age is slightly 
lower than the feed efficiency value of 2.06 reported for broiler chicken 
by Rao et al. (1976}. The feed efficiency values obtained during the 
present investigation up to 49 days of experiment is in agreement with 
and within the range of figures reported by Chen et al. (1978). 

Protein of/iciency: 

Data presented on protein efficiency ration (Table III) reveal that 
as the age advances, there is a gradual reduction in value with regard to 
the three groups (Groups A, Band C) maintained nn the respective.rations 
(Rations I, II and III), but the reduction is more pronounced after 49 days 
of experimentation. 

Economics and cost of production 

Copmarativa data on economics and cost per unit I<g production 
due to the three rations up to 49 days, 91 days and 126 days presented 
in Table tV reveal that, if the data on weight gain, feed efficiency and 
protein efficiency taken into consideration up to 49 days, rabbits main= 
twined on Ration 1 exhibited significantly lower cost per unit Kg. product-
ion when compared to that of rabbits maintained either on Ration I I or 
Ration III, the cost per unit Kg. production calculated for each group 
being Rs. 7.23, 7.31 and 7.55 respectively, tending to suggest that, for 
slaughter purpose, cross bred rabbits after the weaning period maintained 
on 16°jO protein in the concentrate mixture up to 49 days is ideal and 
economical and beyond that period, cost of production gradually incre-
ases, since tl~e feed conversion efficiency decreases beyond that period. 
It is interesting to see further from the data presented (Table IV) on cost 
of production up to 91 days and 126 days considered separately, though 
not any signi#icant difference in cost of production is noticed between the 
the groups during the period up to 91 days, cost of production seen to 
be significantly increased beyond 91 days of experiment in all the 
groups, the cost per unit Kg. production recorded during the overall period 
of 126 days being Rs. 13.93, 12.49 and 12.43 respectively. Since there 
is no significant difference in cost per unit Kg production is exhibited 
between the animals maintained on Ration II and that of Ration III, it is 
evident that 20% of protein in the concentrate mixture is sufficient to 
support maximum growth. 

Chen et a/. (1978) made calculations for economics of feeding 
based on feed cost per unit gain and found that slaughter age has a 
significant influence on feeding economics. Although, weaning age has 
no influence on feeding economics (Chen eta/. 1978), the values tended 
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Tabel IV 

Comparative data on economics and cost per unit kg. production 
performance due to the three rations (Ration (, Ration I I and 

Ration III) for a period up to 49 days, 91 days and 
126 days respectively 

Particulars Ration I 
Group A 

II 
B 

III 
C 

Cost of production 0-49 days* 

a. Concentrate intake in Kg. D.M. 
b. Roughage intake in Kg. D. M. 
c. Cost of concentrate Rs. 
d. Cost of roughage Rs. 
e. Total feed cost Rs. 
f. Weight gain in Kg. 
g. Cost per unit kg. production Rs. 

1.263 
1.553 
4.53 
0.72 
5.25 
0.726 
7.23 

1.220 
1.122 
4.61 
0.70 
5.31 
0.726 
7.31 

1.216 
1.130 
4.73 
0.71 
5.44 
0.721 
7.55 

Cost of production 0-97 days` 

a. Concentrate intake in Kg. D.M. 3.060 2.959 2.969 
b. Roughage intake in Kg. D.M. 2.848 2.774 2.787 
c. Cost of concentrate Rs. 10.99 11 .19 11.55 
d. Cost of roughage Rs. 1.78 1.74 1.75 
e. Total feed cost Rs. 12.77 12.93 13.30 
f. Weight gain in Kg. 1.253 1.306 1.320 
g. Cost per unit Kg. production Rs. 10.19 9.90 10.08 

Cost of production 0-19~ days* 

a. Concentrate intake in I<g. D.M. 4.965 4.848 4.853 
b. Roughage intake in Kg. D.M. 4.601 4.536 4.571 
c. Cost of concentrate Rs. 17.82 18.33 18.89 
d. Cost of roughage Rs. 2.89 2.88 2.87 
e. Total feed cost Rs. 20.71 21 .21 21.76 
f. Weight gain in Kg. 1.487 1.698 1.763 
g. Cost per unit Kg. production Rs. 13.93 12.49 12.43 

Average of six values 

to decrease with increasing weaning age regardless of the slaughtering 
age grorap. It is apparent that, there are diminished returns over the feed 
cost as the age of the rabbit increases. Therefore, it seems that, based 
upon cost of feed unit of gain, slaughtering rabbits at 8 weeks of age is 
more profitable than slaughter at later ages. During the course of the 
present investigation in cross bred rabbits, comparable results are obtai-
ned with regard to slaughter age, on the basis of the calculations made 
on cost per unit Kg production. 
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From a critical evaluation of the overail data presented and discu—
ssed, it is evident and can be reasonably concluded that, in cross bred 
rabbits, 16% protein in the concentrate mixture is sufficient to support 
maximum growth and feed efficiency up to 49 days after weaning, tend-
ing to suggest that, for' economic slaughter, 49 days of age after weaning 

is ideal, but for overall growth, 20% protein in the ration is required to 
support optimum growth. 

Summary 

An experiment spread over a period of 126 days was carried out in 
American Chinchilla cross bred rabbits of weaning age maintained on 
varying levels of protein in the concentrate mixture, in order to assess 
the protein requirement for growth, feed efficiency and economics of 
gain in cross bred rabbits. It was found that, in cross bred rabbits, 16°~0 
protein in the concentrate mixture is sufficient to support maximum growth 
and feed efficiency up to 49 days after weaning and for economic slau-
ghter, 49 days of age after weaning is ideal • Beyond 49 days for overall 
growth, 20% protein in the ration is required to support optimum growth. 
It was also observed that, the feed efficiency and protein efficiency re-
duces gradually and also there were diminished returns over feed cost, as 
the age of rabbit increases. 
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