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ABSTRACT: In 4 x 4 LSD, four graded Murrah buffalo bulls (6 yrs; 353 ± 8.26 kg) were fed four iso-

nitrogenous complete rations comprising of jowar stover (CR1), maize stover (CR2), red gram straw 

(CR3) and black gram straw (CR4) as roughage source and concentrate mixture in 60:40 proportion, 

to study the effect of feeding complete rations on nutrient utilization. The DM intake (kg/d) was 

similar in all the groups. The digestibility coefficients of DM, OM, CP, EE, CF, NDF, ADF, Cellulose and 

Hemi-cellulose were significantly (P<0.01) higher in buffalo bulls fed CR2 while NFE digestibility was 

higher (P<0.05) in CR3 when compared to those fed other complete rations. All the animals were in 

positive N, Ca and P balances. Further, the % DCP and % TDN were significantly higher (P<0.01) in 

buffalo bulls fed CR2. It could be concluded that maize stover compared to other crop residues could 

be a superior roughage source for inclusion in complete rations for feeding buffalo bulls. 
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INTRODUCTION  
 

India posses huge livestock population comprising of 279 million bovines which produced 112.11 million 

tonnes of milk (FAO, 2009). This huge livestock population needs special attention of nutritionists for supplying 

sufficient nutrients not only to fulfill their hunger but also to maintain the optimum productivity potentials (Waje et 

al., 2010). In India, the area under fodder production has remained static at around 4% of the total cultivable land 

area for the last three decades (NIANP Feed Disc, 2005). There is little hope to increase the cultivated area under 

green forages or to regenerate the degraded pastures through intensive management. This necessitates efficient 

utilization of crop residues for ruminant feeding. In developing countries including India, the production of crop 

residues has steadily increased during the last four decades, as a spill-over effect of ‘Green Revolution’. These crop 

residues have special importance in livestock feeding as they constitute a major portion of roughages. High 

percentage of structural carbohydrate and low nitrogen content of these roughages result in low palatability and 

poor nutrient utilization in ruminants. However, incorporation of these crop residues in complete diets improves 

both palatability and nutrient utilization (Dhuria et al., 2011). The complete feed system not only ensures better 

utilization of nutrients from agricultural crop residues but also supplies balanced nutrients, controls the ratio of 

roughage to concentrate, provide uniform blend of feed, reduces feed wastage and enables use of locally available 

feed ingredients (Raut et al., 2002; Krishnamurthy and Ramaprasad, 2005). Hence, an attempt has been made to 

study the effect of feeding complete rations containing different locally available crop residues on nutrient 

utilization in buffalo bulls. 

 

MATERIALS AND METHODS 

 

In 4 x 4 LSD, four graded Murrah buffalo bulls (6 yrs; 353 ± 8.26 kg) were used to study the effect of feeding 

complete rations containing different crop residues on nutrient utilization. The animals were housed in well 

ventilated conventional stall barn and fed respective diets throughout the experimental period. Four iso-nitrogenous 

complete rations (Roughage concentrate ratio 60:40) were formulated using locally available crop residues viz. 

jowar stover (CR1), maize stover (CR2), red gram straw (CR3) and black gram straw (CR4) as roughage component. 

All the bulls were offered 6.5 kg each of respective complete ration to meet the nutrient requirements as per ICAR 

(1998). The ingredient composition of these complete rations is furnished in Table 1.  

Each period of LSD consisted of a 21 day preliminary period followed by a 7 day collection period. 

Representative samples of complete feeds, faeces and urine were collected and analyzed for proximate principles 
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(AOAC, 2007) and fibre fractions (Van Soest et al., 1991). The estimation of calcium and phosphorus in feed and 

faeces was done as per Talapatra et al. (1940) and in urine samples was done according to the methods described 

by Ferro and Ham (1957) and Fiske and Subba Row (1925), respectively.  

Statistical analysis of the data was carried out as per the procedures suggested (Snedecor and Cochran, 

1994) using SPSS version 17.0. 

 

Table 1 - Ingredient composition of complete rations fed to graded Murrah buffalo bulls during the metabolism 

trial 

Ingredient 
Complete rations 

CR1 CR2 CR3 CR4 

Jowar stover 60 -- -- -- 

Maize stover -- 60 -- -- 

Red gram straw -- -- 60 -- 

Black gram straw -- -- -- 60 

Maize grain 6.0 7.2 8.0 9.6 

DORB 7.7 8.1 10.5 12.5 

Cotton seed cake 15.6 12.4 11.6 8.8 

Gingelly cake 9.2 10.8 8.4 7.6 

Mineral mixture 1.0 1.0 1.0 1.0 

Salt 0.5 0.5 0.5 0.5 

Total 100 100 100 100 

 

RESULTS AND DISCUSSION 

 

The chemical composition of crop residues and crop residue based complete rations fed to buffalo bulls 

during metabolism trial were presented in Table 2. The daily dry matter intake (DMI) calculated in terms of 

kg/100kg BW or as g/kg W0.75 was similar among buffalo bulls fed complete rations containing different crop 

residues (Table 3) which may be attributed to the uniformity in particle size (8 mm mesh size) of feed ingredients 

included in the complete rations. Further, the DMI recorded in all the groups was higher than the requirement as 

suggested by ICAR (1998). This indicates that the diets were palatable and that incorporation of locally available 

crop residues as roughage source has not affected the palatability of complete rations. Similar findings were also 

reported by Rajmane and Deshmukh (2000) in goats, Jadhav and Deshmukh (2001) in sheep and Suresha et al. 

(2009) in goats. 

 

Table 2 - Chemical composition (%DMB) of crop residues and complete rations 

Nutrient 
Jowar 

stover 

Maize 

stover 

Red gram 

straw 

Black gram 

straw 
CR1 CR2 CR3 CR4 

Dry matter 91.45 92.08 93.56 91.67 92.72 92.87 93.18 92.60 

Organic matter 92.19 92.69 97.65 92.2 90.84 91.08 94.05 90.85 

Total ash 7.81 7.31 2.35 7.8 9.16 8.92 5.95 9.15 

Crude protein 3.78 4.68 5.7 7.29 13.53 13.54 13.73 13.13 

Ether extract 1.76 1.96 1.51 7.23 1.73 1.37 1.33 1.14 

Crude fibre 41.44 39.34 59.95 54.03 33.90 33.71 45.18 39.56 

Nitrogen free extract 45.21 46.71 30.49 29.66 41.68 42.46 33.81 37.02 

Neutral detergent fibre 74.36 76.12 81.98 72.56 63.9 68.6 71.13 65.29 

Acid detergent fibre 58.65 56.38 72.51 66.69 44.19 42.36 50.44 47.82 

Acid detergent lignin 10.12 8.3 15.78 13.36 8.32 6.50 12.08 10.16 

Hemicellulose 15.71 19.74 9.47 5.87 19.71 26.24 20.69 17.47 

Cellulose 46.9 47.58 58.2 54.6 32.29 32.12 37.19 34.5 

Silica 2.59 1.8 0.66 0.26 3.3 3.58 2.30 2.49 

 

The digestibility co-efficients (Table 3) of DM, OM, CP, EE and CF were higher (P<0.01) in buffalo bulls fed 

CR2. These results corroborated with findings of Nageswara Rao et al. (1995) who reported higher digestibility in 

native bucks fed maize stover based complete ration among different crop residue based complete rations.  

Similarly, Raja Kishore (2012) also reported increased digestibility of nutrients in buffalo bulls fed maize stover 

based complete rations compared to either red gram straw or black gram straw based complete ration. The 

digestibility co-efficients (Table 3) of NDF, ADF, hemicellulose and cellulose were higher (P<0.01) in CR2 which 

might be due to lower lignin content of the ration. Similar observations were reported by Nageswara Rao et al. 

(1995) in native bucks. Further, results revealed that the digestibilities of nutrients in other crop residue based 

complete rations are also within the normal range. These results support the hypothesis that complete feeds 

provide uniform supply of nutrients at regular interval which helps to maintain steady rumen environment resulting 

in better digestibility of nutrients (Talpada et al., 2002). Similar to these observations higher digestibility in 

complete rations were observed by Reddy et al. (2001) in buffalo bulls, Mahender et al. (2006) in Nellore lambs and 

Kumar et al. (2010) in lactating Murrah buffaloes. The DCP content expressed as % in the diet consumed was 

higher (P<0.01) in buffalo bulls fed CR2 when compared to those fed CR1, CR3 and CR4. The higher DCP content in 
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buffalo bulls fed CR2 might be due to its higher CP digestibility. Similarly, TDN content expressed as % in the diet 

consumed was higher (P<0.01) in buffalo bulls fed CR2 as compared to those fed other complete rations which 

may be a reflection of increased nutrient digestibilities in buffalo bulls fed CR2 when compared to others.  

 

Table 3 -  Nutrient utilization and nutritive value of complete rations  

Particulars CR1 CR2 CR3 CR4 

Dry matter intake 

Kg / 100 kg BW 1.74 1.70 1.67 1.68 

g / kg W0.75 75.12 75.12 75.90 75.30 

Nutrient digestibility (%) 

Dry matter** 52.98b ± 0356 58.37c ± 0.87 55.30b ± 1.19 48.41a ± 0.88 

Organic matter** 55.44a ± 0.28 61.47c ± 0.41 57.73b ± 0.83 53.85a ± 0.53 

Crude protein** 67.80b ±0.69 70.68c ± 0.55 66.39b ± 0.80 64.12a ± 0.65 

Ether extract** 55.22c ± 0.36 56.62c ± 0.65 51.24b  ± 0.68 46.96a  ± 0.74 

Crude fibre** 44.85a ± 0.51 54.94c ± 0.68 48.48b ± 0.87 43.99a ± 0.67 

Nitrogen free extract* 59.95a ± 1.14 63.94ab ±1.20 66.88b  ± 2.39 61.53a ± 0.95 

Neutral detergent fibre** 44.26b ±0.31 56.31d ± 0.63 47.07c ± 0.90 41.84a ± 0.70 

Acid detergent fibre** 36.76ab ± 0.40 44.77c ± 0.93 37.69b ± 1.26 34.53a ± 0.79 

Hemi cellulose** 61.67a ± 0.69 75.15c ± 0.64 69.93b ± 0.65 61.84a ± 0.90 

Cellulose** 48.13a ± 0.80 61.45b ± 0.22 46.35a ± 1.39 48.16a ±1.03 

Nutrient intake (g /kg W0.75) 

DCP intake  6.89 ± 0.14 7.19 ± 0.20 6.96 ± 0.31 6.33 ± 0.12 

TDN intake* 38.71ab ± 1.17 42.92c ± 1.55 41.89bc ± 1.40 37.49a ± 0.71 

Nutritive value 

DCP (%)** 9.17b ± 0.09 9.57c ± 0.07 9.16b ± 0.11 8.41a ± 0.09 

TDN (%)** 51.52b ± 0.26 57.10d ± 0.39 55.20c ± 0.78 49.80a ± 0.48 
abcd values in the rows bearing different superscripts differ significantly. *P<0.05; **P<0.01 

 

Table 4 - Effect of feeding complete rations on intake and balance (g / d) of N, Ca and P in buffalo bulls 

Particulars CR1 CR2 CR3 CR4 

Nitrogen, g/d 

Intake  130.47 130.77 131.45 129.46 

N outgo, g/d 

In Faeces  63.72 64.66 63.08 63.56 

In Urine** 15.89a 14.79a 17.23b 14.89a 

Total 79.61 79.45 80.30 78.44 

N balance 

g/d 50.86 51.31 51.14 51.01 

Percent of intake 38.98 39.24 38.91 39.40 

Percent of absorbed** 76.19b 77.63c 74.81a 77.42bc 

Calcium, g/d 

Intake  54.21 55.23 54.95 55.54 

Ca outgo, g/d 

In faeces * 35.93a 37.17ab 37.92b 36.39a 

In Urine** 3.90a 3.77a 4.47b 5.28c 

Total** 39.83a 40.94ab 42.39b 41.67b 

Ca balance 

g/d* 14.38b 14.29b 12.56a 13.88ab 

Percent of intake* 26.53b 25.87b 22.85a 24.99ab 

Percent of absorbed** 78.65b 79.12b 73.67a 72.40a 

Phosphorus, g/d 

Intake 28.90 29.63 29.37 28.65 

P outgo, g/d 

In faeces 11.12 11.82 11.81 11.40 

In Urine** 5.80a 6.19ab 6.70bc 7.04c 

Total 16.92 18.00 17.56 17.25 

P balance 

 g/day 11.97 11.63 11.81 11.40 

Percent of intake 41.43 39.25 40.20 39.78 

Percent of absorbed** 67.33c 65.25bc 63.80ab 61.78a 
abcd values in the rows bearing different superscripts differ significantly. *P<0.05, **P<0.01. 

 

All the buffalo bulls were in positive balance for nitrogen, calcium and phosphorus (Table 4) indicating that 

the complete rations fed to buffalo bulls met the requirements. Further, this might be due to better utilization of 

these minerals due to uniform supply of required nutrients by complete feeds. Positive N, Ca and P balances were 

reported by Rekhate et al. (2008) in goats, Pandya et al. (2009) in crossbred calves and Suresha et al. (2009) in 
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goats fed complete ration. The nitrogen retention expressed as % absorbed was higher (P<0.01) in CR2  compared 

to CR1 and CR3 while, no significant difference was observed among CR2 and CR4. These results corroborated with 

the findings of Raja Kishore (2012) who reported higher (P<0.01) N retention in maize stover based complete 

ration compared to either red gram straw or black gram straw based complete rations. High N retention observed in 

buffalo bulls fed CR2 might be due to better digestibility of nutrients leading to optimal utilization of dietary N by 

rumen microbes (Reddy et al., 2002) or poor quality of nitrogen in other crop residues (Sihag et al., 2008). The 

calcium retention expressed as % absorbed was higher (P<0.01) in CR2 compared to CR3  and CR4 while, no 

significant difference was observed between CR1 and CR2. Similar observation was reported by Raja Kishore 

(2012) in buffalo bulls. However, the phosphorus retention expressed as % absorbed was higher (P<0.01) in CR1  

compared to CR3 and CR4 while, no significant difference was observed between CR1 and CR2.   

  

CONCLUSION  

 

It is concluded that maize stover was superior roughage source among the locally available crop residues 

considered for inclusion in complete rations of buffalo bulls. 

 

REFERENCES  

AOAC (2007). Official methods of Analysis (18th ed.) Association of Official Analytical chemists, Washington 

DC. 

Dhuria RK, Sharma T and Purohit GR (2011). Effect of densification of gram straw based complete feed on 

rumen and haemato biochemical parameters in Magra lambs.  Animal Nutrition and Feed Technology, 

11: 133-141. 

FAO (2009). Bulletin of Statistics, Food and Agricultural Organization of the United Nations, Rome.  

Ferro PV and Ham AB (1957). A simple spectrophotometric method for the determination of calcium. 

American Journal of Clinical Pathology, 28: 208. 

Fiske CH and Subba Row Y (1925). A calorimetric method for determination of Phosphorus. Journal of 

Biological Chemistry, 66: 375. 

ICAR (1998). Nutrient requirements of livestock and Poultry. Indian council of Agricultural Research, New 

Delhi. 

Jadhav SE and Deshmukh SV (2001). Evaluation of complete rations containing black gram straw and wheat 

straw in sheep. Indian Journal of Animal Nutrition, 18 (2): 190-193. 

Krishnamurthy UG and Ramaprasad J (2005). Evaluation of legume hay based complete rations in sheep. 

Animal Nutrition and Feed Technology, 5: 39-45. 

Kumar KM, Sudhakar K, Nagalakshmi D, Mahender M, Ramesh Gupta B and Viroji Rao ST (2010). 

Performance of lactating Murrah buffaloes on sheanut cake (vitellaria paradoxa) based complete diets. 

Indian Journal of Animal Nutrition, 27 (4): 385-391. 

Mahender M, Prasad VLK and Reddy GVN (2006). Effect of yeast culture on growth and nutrient utilization in 

Nellore lambs. Indian Journal of Animal Nutrition, 23 (1): 10-13.  

Nageswara Rao SB, Krishna N, Rama Prasad J and Raghavan GV (1995). Evaluation of various roughage 

based complete rations in native bucks. Indian Journal of Animal Nutrition, 12 (4): 213-218. 

NIANP Feed disc. (2005). A data base compilation by National Institute of Animal Nutrition Physiology, ICAR, 

Bangalore. 

Pandya PR, Desai MC, Patel GR, Talpada PM, Pande MB and Parnekar S (2009). Economical rearing of 

crossbred calves on complete feeds, based on sugarcane bagasse and non conventional feeds. Indian 

Journal of Animal Nutrition, 26 (3): 211-215. 

Rajmane SM and Deshmukh SV (2000). Nutritional evaluation of complete rations in goats. Indian Journal of 

Animal Nutrition, 17 (3): 246-248. 

Raja Kishore K (2012). Evaluation of crop residue based complete rations for augmenting milk and meat 

production in buffaloes and sheep. Ph.D. thesis submitted to Sri Venkateswara Veterinary University, 

Tirupati.  

Raut RG, Rekhate DH and Dhok AP (2002). Nutrient utilization in goats fed arhar (Cajanus cajan) straw based 

complete feed pellets. Indian Journal of Animal Nutrition, 19: 135-139. 

Reddy GVN, Reddy KJ and Nagalakshmi D (2001). Nutrient utilization and rumen fermentation pattern of 

sugarcane bagasse based complete diets in buffalo bulls. Indian Journal of Animal Nutrition, 18 (2): 

138-145. 

Reddy GVN, Reddy KJ and Nagalakshmi D (2002). Effect of expander-extruder processed complete diet 

containing sugar cane bagasse on growth and nutrient utilization in Ongole bull calves. Indian Journal 

of Animal Sciences, 72 (5): 406-409. 

Rekhate DH, Patil JM and Dhok AP (2008). Nutrient utilization and growth performance of goats on pelleted 

complete diets prepared from gram (Cicer arietinum) straw and arhar (Cajanus cajan) stalks. Indian 

Journal of Animal Sciences, 78 (12): 1400-1403. 

Sihag ZS, Nand Kishore and Berwal RS (2008). Utilization of pulses straw in complete pelleted feeds for 

growing lambs. Indian Journal of Animal Nutrition, 25 (3): 252-255. 



 

 

105 
To cite this paper: Venkateswarlu S., Srinivas Kumar D. and Narendranath D. 2013. Nutrient utilization in buffalo bulls fed crop residue based rations. 

Online J. Anim. Feed Res., 3(2): 101-105. 

Scienceline/Journal homepages: http://www.science-line.com/index/; http://www.ojafr.ir 

Snedecor CW and Cochran WG (1994). Statistical methods (8th edition). Iowa State University Press  Ames, 

Iowa, USA. 

SPSS (2008). Statistical packages for Social Sciences, version 17.0, SPSS Inc., Illinois, USA. 

Suresha C, Ramachandra B, Suresh BN, Madhav Prasad CB and Shetter VB (2009). Evaluation of red gram 

and Bengal gram straw based pelleted complete diets in goats.  Indian Journal of Animal Nutrition, 

26(4): 349-353. 

Talapada PM, Pandya PR, Patel GR, Patel DC and Desai M (2002). Utilization of complete feed using Prosopis 

juliflora pods as a ration of growing crossbred calves. Indian Journal of Animal Nutrition, 19 (1): 1-6.  

Talapatra SK, Ray SC and Sen KC (1940). The analysis of mineral constituents in biological materials. Part-I. 

Estimation of Phosphorus, chlorine, calcium, magnesium, sodium and potassium in foodstuffs. Indian 

Journal of Veterinary Science and Animal husbandry, 10: 243. 

Van Soest PJ, Robertson JD and Lewis BA (1991). Methods for dietary fiber, neutral detergent fiber, and non-

starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74: 3583-3597. 

Waje SH, Singh SK and Vishal Mudgal (2010). Effect of using forest grass based complete rations on growth 

and nutrient utilization in growing crossbred calves. Animal Nutrition and Feed Technology, 10: 229-

234. 

 


