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The ruminants meet their amino acid requirements from the dige-
stion of microbial protein and undegraded dietary protein in the abomasum 
and small intestine. Taking this into account, the new feeding systems, 
which have been proposed to meet the nutrient requirement of ruminants 
(Roy et a/. 1977; ARC, 1980) envisages a greater proportion of undegraded 
dietary protein (UDP) in the rations of ruminants for higher levels of milk 
production and growth. But, not enough information is available in the 
literature on the optimum levels of UDP and rumen degradable protein 
(RDP) in the rations of ruminants for supporting higher levels of growth 
and production. The present study was therefore, carried out to assess 
the growth rate and nutrient utilization of crossbred calves fed rations 
containing varying levels of RDP and to suggest optimum level of RDP 
in their rations for growth. 

Materials and Methods 

Eighteen crossbred female calves of four to six months of age 
having an average body weight of 37 kg, obtained from the University 
Livestock Farm, Mannuthy, were divided into three nroups (group 1, II 
and lil) of six each, on the basis of their body weight. Three isoproteinous 
and isocaloric concentrate mixtures A, B and C were prepared to have the 
final RDP values of 44.50, 60.52 and 71.50 percent respectively. The 
RDP values of concentrate mixtures were calculated using the RDP value 
of individual feed ingredients, estimated in a separate study (Sampath 
1985) using nylon bag technique in the rumen of cows. The calves in 
group I, I I and I I I ~Nere fed the experimental rations A, B and C respectively. 
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Water was given ad libitum. The ingredient composition and nutritive 
value of concentrate mixtures are given in Table 1. Their chemical 
composition is given in Table 1. 

The calves in different groups were fed the respective concentrate 
mixtures and guinea grass (Panicum maximum) as per their nutrient 
requirements (Sen et al. 1978) fora period of six months. Fortnightly 
body weights of calves were recorded throughout the course of the experi-
ment. Representative samples of green grass were collected daily and 
the moisture content was estimated. Records of daily feed and fodder 
consumption were maintained, 

At the end of the experimental period a digestion trial was condu—
cted using all the animals for estimating the digestibil ity coefficients of 
nutrients in the three rations. The records of the feed offered and feed 
cosumed were maintained separately for seven days for all the animals. 
The dung was collected for a period of seven days manually as and when 
voided taking all precautions to avoid contamination with urine. The 
dung was collected each day morning at a fixed time weighed accurately, 
mixed and a representative sample at the rate of one-tenth of the total 
quantity was stored in a refrigerator. The samples preserved during the 
collection period were pooled, mixed and aliquot was used for chemical 
analysis. Duplicate analysis was done on each sample. Ali the feed and 
faecal samples were analysed for proximate principles as per standard 
procedure (AOAC, 1975). The data obtained during the course of the 
experiment were subjected to statistical analysis as per the procedure 
described by Snedecor and Cochran (1967) . 

Results and Discussion 

The data on the average daily weight gain, feed efficiency, dry 
matter intake and digestibility coefficients of nutrients in calves fed the 
three concentrate mixtures A, B and C are given in Table II. 

The dry matter intake of calves in Group I, II and III was 107.80, 
103.00 and 98.40 g per kg metabolic body weight respectively, there 
being no significant difference between the groups. Gupta and Saha 
(1983). while studying the effect of various levels of proteins on nutrient 
utilization in crossbred calves. observed that the dry matter intake varied 

~ from 103 to 111 g/kg metabolic body weight. A dry matter intake value 
of 98.5 g/kg metabol ic body weight has been reported in Caranswis calves 
(Kurar et al. 1984). The dry matter intake observed in the present study 
is in agreement with these finding. The digestibility coefficients of cry 

_~~ mat r ru e r in th r tra cr a fiber a d nitro en free extra-te , c d p ote , e e ex ct, ud n g 
ctives ranged between narrow limits in all the three rations studied. No 

r significant difference between the digestibility coefficients of any of t'~e 
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nutrients in the three groups could be observed. The results indicate that 
variations in protein degradabil ity of concentrate mixtures did not have 
any effect on dry matter intake and nutrient utilization of animals. 

The average daily gain in weight of calves during the experimental 
period of 184 days was 448, 346 and 383 g in Group I, Group II and 1 1 1 
respectively. The average daily body weight gain of calves obtained for 
different groups in the present study are within the normal rate recorded. 

Table 1 

Ingredient composition, chemical composition and nutritive value of 
concentrate mixtures(A, B and C) of varying protein degradabil ity, 

fad to calves 

Ingredient composition 
(per cent) 

Concentrate 
A 

mixture 
~ B 

Groundnut cake 10.00 28.00 10 00 
Gingelly cake 10.00 10.00 27.00 
Coconut cake 45.00 12.00 10.00 ` 
Yellow maize 22.00 37.00 10.00 
Wheat bran 10.00 10.00 40.00 
Mineral mixture 2.00 2.02 2.00 
Common salt 1.00 1.00 1.00 

Chemical composition 
(per cent) 

Dry matter 90.23 89.84 90.45 
Crude protein 21.22 22.45 22.90 
Crude fibre 7.04 5.56 7.60 
Ether extract 3.28 4.98 4.19 
Nitrogen free extractives 62.73 61.33 57.42 
Tota I ash 5.73 5.68 7.89 

Nutritive value` 

DCP (%) 15.91 16.84 17.18 
TDN (%) 68.50 67.85 66,40 
Protein degradability (%) 44.50 60.50 71.50 

To all the above mixtures were added vitablend AD4 at the rate of 20g/100kg. 
Vitablend ADg contained 50,000 IU of Vitamin A add 5,000 IU of Vitamin Dfg. 
Mineral mixture contained calcium 22.00~o. phosphorus 9.0°~0, sodium chloride 
22.00~o, Iron 0.6%, iodine O.T%, copper 0.1 °je, manganese 0.12% and cobalt 
0.02°jo. 

* Calculated values. 
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Table II 

The effect of feeding concentrate mixture (A, B and C) of varying protein 
degradability on daily weight gain, dry matter intake, feed efficiency and 

digestibility of nutrients in calves at the end of 184 days of 
experimental period 

A 

Concentrate mixture 
B C 

Avg. initial body weight (kg) 36.20 37.50 37.00 
Avg. final body weight (kg) 118.60 101.16 107.40 
Total weight gain (kg) 82.40 63.66 70.40 

Avg. daily weight gain(g) 448" 346'' 383' 
±29 ±12 +18 

Dry matter intake 107.80 103.00 98.40 
(g~kg W~• ~ ~ per day) + 3.30 + 1.29 + 2.00 

Feed efficiency 3.88 4.26 4.09 
+ 0.35 + 0.46 + 0.67 

Digestibility coefficients 

Dry matter 56.87 56.43 58.82 
+ 2.46 + 4.72 + 4.75 

Crude protein 60.78 63.52 65.54 
±1.65 ±5.59 ±433 

Ether extract 63.83 64.91 66.83 
+1.14 +4.25 +4.10 

Crude fibre 59.00 66.13 64.50 
+ 1.80 + 1.60 + 6.54 

Nitrogen free extractives 73.38 77.70 75.80 
+ 3.36 + 2.87 + 2.86 

a, b Means with different superscripts differed significantly (P c0.05) 

for the calves of almost identical levels of exotic blood and management 
conditions (Ananthasubramaniam et al. 1981; 1983; Geetha, 1981; 
Saseendranath et al. 1983). 

The average daily body weight gain of calves in group I which 
received concentrate mixture A with 44.50 per cent RDP was significantly 
higher than that in groups II and III, receiving concentrate mixture B and 
C containing RDP levels of 60.5 and 71.5 per cent respectively. However, 
the difference in the average daily body weight gain of calves in group II 
and III which received the concentrate mixtures 60.50 and 71.50 per cent 
RDP was not significant. The concentrate mixtures A, B and C fed to 
the calves in group I, II and III contained 95, 136g and 163g of RDP and 
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117, 89 and 66 g of UDP per kg respectively. The calves in group I received 
highest amount of UDP, while those in group III received the lo~,vest. 
The highest amount of RDP was present in the concentrate mixture C fed 
to the calves in group III, while the lowest v~,-as present in concentrate 
mixture A fed to the calves in group 1. The higher growth rate obtained 
for calves in group I may be attributed to the higher amounts of UDP in 
the ration of these animals. It is substantiated by the digestion trial 
data which indicate no significant difference in the digestibility of 
nutrients in the rations of calves in different groups. Thus, it is possible 
that the calves fed the rations which a lower level of degradable protein 
have utilized the protein mare efficiently than those fed the ration contain-
ing higher level of rumen degradable protein. It has been reported that 
the calves fed lowest degradable nitrogen retained more nitrogen per unit 
metabolic body size and utilized nitrogen more efficiently than the calves 
fed rations containing higher levels of rumen degradable nitrogen (Cumins 
et al. 1982), 

The feed efficiency values for the calves in group I, II and II I were 
3.88, 4.26 and 4.09 respectively. Though the calves in group I registered 
better feed efficiency than those in group II and I II, the difference 
between groups was not significant. 

Kaufmann and Lupping (1982) are of the opinion that a certain 
amount of UDP in the ration of growing calves is necessary. Results of 
the present study indicate that a higher level of UDP in the ration of 
growing calves bring about a better growth rate and that a rumen 
degradable protein level of 45 per cent is optimal for satisfactory growth 
rate. In other words, a UDP level of 55 per cent in the ration is optimal 
for satisfactory growth rate. 

Summary 

An experiment was conducted to find out the effect of varying 
levels (44.50, 60.50 and 71.50 per cent) of rumen degradable protein 
(RDP) in the rations of calves on dry matter intake, digestibility of nutri-
ents and growth rate for a period of six months using 18 crossbred female 
calves (four to six months age) divided into three groups of six each. The 
three levels of degradable protein in the rations were found to have no 
significant effect on the dry matter intake and digestibility of nutrients. 
However, the average daily gain in the body weight of the calves which 
received 44.50 per cent RDP in the ration was significantly higher as 
compared with those of calves in other two groups. No significant 
difference in average daily gain of calves which received rations contain-
ing 60.50 and 71.50 per cent RDP could be seen. It was concluded that 
a higher level of undegradable proteins in the ration of growing calves 

bring about a better growth rate and that a RDP level of 4o per cent in 

the ration is optimal for satisfactory growth in calves. 
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