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Abstract 

Diets supplying three protein 1evels (13, 16 and 20% CP) and two energy levels (56-58 
and 60-62% TDN) were fed ad-libitum to young and adult New Zealand White rabbits to 
observe the effects of dietary protein and energy levels on DM intake, digestibility of 
nutrients and nutritive value of feeds. A significant (P < 0.01) effect of dietary protein and 
energy levels on DM intake was observed in young rabbits but not in adult rabbits. The 
protein: energy interaction was significant for DM intake, both in young and adult rabbits. 
Improvement was observed in digestibility of nutrients, resulting in improved nutritive value 
of feeds for adult rabbits as compared to young rabbits. Improved nutritive value of the 
feeds was shown to be regulated not only by age but also by feed energy density. 

Introduction 

In developing countries, rabbit farming is encouraged to minimize the gap between 
demand and supply of animal proteins (F.A.O., 1987). Rabbits, as a relatively new meat 
source, have attracted attention in India (Iain, 1987), and there is great potential for 
establishment and propagation of rabbit farming for meat production in this country. 
Nutriti.on is an important factor in animal production. However, in India, scientific 
information regarding rabbit nutrition is scanty compared to that regarding other farm 
animals. The present investigation was, therefore, umdertaken with New Zealand White 
rabbits to study the effects of age and dietary protein and energy levels on dry matter intake, 
digestibility and nutritive value of feeds. 

Materials and Methods 

From the same lot, 66 male purebred New Zealand White (NZW) rabbits were weaned 
at 5 weeks of age and divided into six groups of 11 each on similar body weight basis. 
These groups were alloted to six diets supplying three protein levels, 13% (low), 16% 
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(medium) and 20% (high), and two energy (total digestible nutrients) levels, 56-57% (low) 
and 60-62% (high). These diets were mixed in mash form. 

The rabbits were housed individually in metallic cages with arrangements for separate 
feeding, watering and feces collection. The feeding trial was divided into two phases. 
During phase 1 diets were fed a<i-libitum to 11 young rabbits per treatment until they reached 
a 1 kg body weight, at about 12 weeks of age. During Phase 2, the diets prepared a second 
time were fed ad-libitum to 6 adult rabbits in each treatment between 1 and 1.5 kg body 
weight, i.e. between 12 to 18 weeks of age. 

Two digestion trials were conducted, at the end of Phase 1 and 2, on four rabbits for 
each dietary treatment. Dry matter (DM) intake was recorded daily. The digestibility 
coefficients and nutritive values of different diets were calculated from digestion trial data. 
Representative samp1es of feed offered, residues and feces were analyzed for proximate 
principies as per ADAC (1980). Fiber was analyzed by the method of Goering and van 
Soest (1970). Analysis of variance two way classification was done as per Stee1 and Torrie 
(1981). 

Results and Discussion 

Phase 1: (Youn~ rabbits 5 to 12 weeks of a~e). Percent and chemical composition of 
the experimental diets along with their nutritive value are presented in Table l. When 
average daily dry matter (DM) intake along with DM intake percent of body weight and per 
kg W0·75 were compared at different protein levels (fable 2), it was observed that daily DM 
intake was significantly (P<0.01) higher as protein content increased, being highest at high 
protein (HP) followed by medium protein (MP) and 1ow protein (LP) levels. Mean DM 
intake per 100 units ofbody weight and per kg W0·75 was significantly (P<0.05) higher at 
the HP level only but comparable at the MP and LP levels. 

Comparison of two energy levels (Table 2) revealed that, irrespective of mode of 
expression, DM intake was significantly (P < 0.05) lower at the high energy (HE) level than 
at the low energy (LE) leve!. This confirmed the :findings of Butcher ~ &. (1981 and 1983) 
for Califomian rabbits. Such observations were attributed by Fekete and Gippert (1985) to 
the ability of rabbits to change their feed intake, depending on energy concentration of the 
diet, to maintain daily energy intake as far as possible within the limits of the gastrointestinal 
trae t. 

A highly significant (P<O.Ol) protein:energy interaction was observed for daily DM 
intake which was also significant (P<0.05) for DM intake as percen(ofbody weight and 
highly significant (P<O.Ol) for DM intake per kg W0·75• 

Observations on effect of dietary protein and energy levels on digestibility of nutrients 
(Table 2) indicated no significant effect of protein levels on digestibility coefficients of DM, 
crude protein (CP), neutral detergent fiber (NDF) or nitrogen free extract (NFE), but a 

1264 

Proceedings 5th World Rabbit Congress, 25-30 July 1992, Corvallis – USA, 1263-1269.



Table l. Percent composition, chemical composition and nutritive value of experimental 
diets during Phase l. 

Experimental Diets 

Items 1 2 3 4 5 6 

Wheat, crushed 62 52 44 15 10 7 

Wheat bran 55 50 38 

Groundnut cake ( deoiled) 3 15 25 12 25 

Fish mea! 5 5 5 5 5 5 

Wheat straw 22 20 18 12 lO 12 

Molasses S 5 5 10 10 10 

Mineral mixture 2 2 2 2 2 2 

Salt 1 1 1 1 1 1 

Vitamin mixture • + + + + + + 
Chemical ~ml2Qsition (% DM) 

CP 13.28 16.85 19.87 13.87 16.64 20.72 

EE 2.82 2.95 2.67 2.10 2.38 2.07 

CF 10.52 9.94 9.08 12.68 10.77 10.97 

Ash 11.59 13.04 12.10 14.59 13.90 14.53 

NFE 61.78 57.22 56.28 56.76 56.31 51.71 

ADF 20.56 20.90 19.45 29.45 28.72 29.21 

NDF 38.16 37.32 36.82 39.81 37.39 38.81 

Nutritive value (% DM) 

DCP 8.55 11.33 12.80 8.84 10.72 14.34 

± S.E. 0.48 0.49 0.44 0.15 0.32 0.53 

TDN 60.08 62.84 62.62 56.29 57.26 56.40 

+ S.E. 1.43 1.48 0.84 1.21 0.56 0.68 

• Rovimix vitarnin supplement was added at the rate of 10 g per 100 kg of the diet. It 
contained 40,000 IU vitaminA, 20 mg vitamin ~ and 5000 IU vitamin D3 per kg. 
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significant difference was observed in digestibility of ether extiact (EE), crude fiber (CF) and 
acid detergent fiber (ADF). EE digestibility was highest in the HP group, although not 
statistically different from the MP group. The LP group was significantly (P<0.05) lowest. 
Reduction in digestibility of nutrients in the low protein ration compared to the high protein 
ration was in agreement with a report of Sanchez .m al. (1985). However, these workers 
reported reduction in digestibility of only DM, ADF and CP. 

Between the two energy levels, the HE group showed significantly (P<0.01) higher 
digestibility (Table 2) of DM, EE and NFE than the LE group. A reverse trend was 
observed for the digestibility of fiber (CF and ADF) which was significantly (P<0.01) 
bigher in the LE group than in the HE group. This might have been due to extensive 
breakdown of fiber by microbes in the cecum, a means of extracting maximum possible 
energy from low energy diets. However, such a significant effect on digestibility of nutrients 
was not observed by Butcher ~ &.. (1981) with different energy levels. 

Phase 2 (Adult rabbits 12 to 18 weeks of age). Chemical composition and nutritive value 
of the experimental diets are presented in Table 3. During digestion trial2, it was observed 
(Table 4) that the HP group had significantly (P<O.Ol) higher DM intake than the MP and 
LP groups. There was no significant effect of dietary energy levels on DM inta.ke. 
However, protein:energy interaction was significant. 

Though the absolute DM inta.kes during phase 1 and 2 were more or less similar (Tables 
2 and 4), relative DM inta.ke was less during phase 2 than in phase 1, indicating higher DM 
intake in young rabbits as compared to adults. This might have been due to a higher DM 
requirement per unit of body weight during youth when the metabolic rate is higher due to 
fast growth. 

Data in Table 4 indicate that dietary protein levels did not show any significant effect on 
digestibility of nutrients as was observed in young rabbits during phase l. But the 
digestibility coefficients of nutrients were significantly (P< .01) higher in the HE group than 
in the LE group and significant (P<O.OS) protein:energy interaction was observed only for 
EE digestibility. 

There was improvement in digestibility of DM during digestion trial 2 compared to 
digestion trial l. The same trend was also observed for all other nutrients except NFE. 
Such improvement in digestibility of nutrients may be attributed to the improved digestive 
ability of adult rabbits compared to young ones. Similar findings have been reported by 
Evans and Jebelian (1982). This improved digestibility of nutrients was reflected in 
increased DCP and TDN levels (Tables 1 and 3) for the high energy rations only and not for 
the low energy rations, thus indicating that the better utilization of nutrients by adults was 
govemed by energy concentration of the diets in addition to age of the animals. 
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Table 2. Effect of dietary protein and energy levels on dry matter inllake and digestibility of 
nutrients during digestion trial 1 (Phase 1). 

Protein Levels Energy Levels Statistical Si¡nificance 

P:E 
SEof Pro te in Energy Inter-

Particulars LP MP HP HB LE ofMeans Levels Le veis Action 

No. of rabbits 8 8 8 12 12 24 24 24 24 

DMintake 

Body weight (lcg) 0.927 1.068 1.040 1.070 0.953 0.03 NS * NS 

Metabolic body size, kg Wl75 0.943 1.049 1.028 1.050 0.963 0.02 NS * NS 

DM intake (g) 52.20" 60.34. 71.06* 56.52 65.88 2.62 ** ** ** 
DM intake, % body weight 5.66' 5.81• 6.93"' 5.35 6.92 0.30 * ** * 

DM intake, kg W0.75 (g) 55.46b 58.61• 66.6?& 54.23 68.27 2.81 * ** ** 

Digestibilitt coefficjents (2!!) 

DM 61.39 63.48 62.46 64.08 60.81 0.59 NS ** NS 

CP 64.09 65.85 67.13 65.51 65.81 0.98 NS NS NS 

EE 73.1~ 78.61• 79.53• 81.34 12.85 1.34 * ** NS 

CF 32.30" 27.55"' 23.03b 23.42 31.77 1.64 * ** NS 

NFE 70.31 72.93 72.01 74.46 69.05 0.86 NS ** NS 

ADF 31.06 ... 35.3:2- 26.83b 19.12 43.01 3.28 * ** ** 

NDF 37.08 39.39 38.73 39.20 37.60 0.86 NS NS NS 

Valuea bearin¡ the same superscript do not vary significantly. • Sipificant (P < 0.05), -significant (P < 0.01), NS == 
NOD&ignifieant (P>O.OS), LP = low protein, MP == medium proteit, HP = high protein, HB = high energy, LE = 
low energy, P:E == protein:energy. 

From the results obtained in this study, it is indicated that DM intake per unit of body 
weight is higher in young than in adult rabbits. Dige$tibility of nutrients is affected by age, 
being lower in young compared to adult rabbits, resulting in better utilization of nutrients and 
subsequently improved DCP and TDN values of feeds for adult rabbits, provided energy 
density of the feed is optimum or higher. 
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Table 3. Chemical composition and nutritive value (% DM) of experimental diets during Phase 2. 

Experimental Diets 

Items 1 2 3 4 5 6 

CP 13.60 16.07 19.98 13.17 16.50 20.32 

EE 2.80 2.17 2.02 2.78 2.34 2.80 

CF 14.01 14.53 13.42 14.16 14.19 15.50 

Ash 12.77 13.79 12.78 11.24 11.14 11.64 

NFE 56.82 53.44 51.80 58.65 55.83 49.74 

ADF 28.45 25.21 25.15 23.04 23.39 28.26 

NDF 39.08 38.80 40.13 41.03 38.14 37.81 

Nutritive value 

DCP ± S.E. 10.41 ± 0.52 13.03 ± 0.15 15.37 ± 0.53 8.14 ± 0.28 10.23 ± 0.86 14.55 ± 0.33 

TDN ± S.E. 68.36 ± 4.09 68.60 ± 1.51 63.89 ± 3.41 56.13 ± 1.43 56.38 ± 0.60 58.96 ± 1.45 
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Table 4. Bffect of dietary protein and energy Ievels on dry matter ilntake and digestibility of nutrients during digestion 
trial 2 (Phase 2). 

Protein Levels Bner¡y Levels Statistical Sígnificance 

SBof Protein Energy P:B 
Particulars LP MP HP HE LE ofMeans Le veis Levels 
lnteraction 

No. of rabbits 8 8 8 12 12 24 24 24 24 

DMintak; 

Bodyweight 1.507 1.667 1.685 1.510 1.669 0.04 NS NS NS 

Metabolic body síze, kg 'Wl-75 1.359 1.466 1.477 1.401 1.467 0.02 NS NS 

NS 

DM intake (g) per day 54.llb 57.01b 65.9?- 58.96 59.10 1.51 ** NS * 

DM intake, % body weight 3.6<1' 3.43b 3.95"' 3.76 3.56 0.09 ... NS * 
DM intak:e, kg wo-'s (g) 39.88b 38.91b 44.86• 42.08 40.34 0.94 ** NS •• 
Di2estibilitt coefficients (%) 

DM 65.26 66.65 64.38 71.91 58.95 1.78 NS ** NS 

CP 69.26 71.60 74.34 76.23 65.23 1.91 NS ** NS 

EB 83.80 82.67 81.78 85.40 80.09 1.17 NS ** * 

CF 48.01 48.21 45.15 52.87 41.78 2.34 NS * NS 

NFB 11.50 72.97 69.68 77.94 64.82 1.70 NS ** NS 

ADF 43.37 42.00 40.30 47.96 35.81 2.59 NS ** NS 

NDF 46.04 44.78 44.15 55.23 34.75 2.80 NS ** NS 

Values bearing the same superscript do not vary significantly. • Significant (P<O.OS), -significant (P<0.01), NS =-
Nonsignificant (P >0.05), LP - low protein, MP = medium prottin, HP = high protein, HE = high energy, LE = 
low energy, P:E = protein:energy. 
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