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Abstract 
Total mixed ration is a balanced feed mixture that improves feed utilization thus improving reproductive 

and productive performance of animals. In present study a total of 40 lactating buffaloes were selected 

and categorized into two groups having 20 buffaloes each. Control group (T0) animals were on 

conventional feeding practice and treatment group (T1) was fed with TMR in a early lactation period of 

120 days. The average milk yield (kg/d) was found significantly higher (P<0.05) in T1 (7.90±0.14) than 

T0 (6.82±0.11) with average increase milk yield by 1.13 L/day. TMR fed buffaloes also showed 

increased milk protein content (3.15 Vs 3.3%). The milk fat %, SNF also found higher in T1 with no 

significant difference. Percent increase in milk yield found to be 14.3% by TMR feeding. Thus it can be 

concluded that TMR is cost effective and can serve as a potential balanced ration for the lactating 

buffaloes for the enhancement of productivity. 
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Introduction 

India is tropical country, where majorities of bovine population depends on poor quality feed 

including crop residues and agro-industrial by-products for feed [1]. In our country most of the 

livestock keepers are smallholder farmers with suboptimal producing animals due to 

unavailability of resources and unaffordable price of good quality feed. In addition, although 

available these feed resources are not efficiently and fully utilized due to unawareness about 

balanced rations feeding. In most of the tropical countries, there is no feeding standard due to 

lack of scientific balanced ration computation. Both the resource poor and lack of awareness 

about feeding standard further suppress the production performance of animals. Since long 

time conventional method of feeding is being practiced in large ruminants consisting of 

roughage and concentrate feeding separately at different time intervals, allows selective 

consumption of feeds resulting in feed wastage and improper nutrient utilization. In turn it 

affects the ruminal digestion, nutrient absorption and rate of passage by completely disturbing 

the rumen environment. Besides this in conventional feeding system, animals are more at a 

risk of ruminal acidosis because of high consumption of concentrates [2].  

Total mixed ration (TMR) is a feeding technology of mixing concentrate and forage together 

in a balanced and calculated amount to fulfill nutrient demands of animals. TMR is a 

formulated feed mixture of forage, grains, minerals, vitamins and salts after weighing to form 

a complete balanced ration. TMR avoids selective feeding and each bite of feed consumed by 

animal will contain the same proportion of forages and concentrates. Such technology of 

feeding also minimises feed wastage and thus decreases unwanted economic loss in feeding. 

TMR as a complete feed helps in improving nutrient utilization, resulting in optimum 

productive and reproductive performance of the animals. TMR diets have often been attributed 

to a ruminal steady state condition, stabilize rumen fermentation pattern and improve energy 

and protein utilization in the rumen [3]. TMR feeding increased milk yield by 10-15% and 

animals persist in lactation for a longer time [4]. This technology can proved to be the 

beneficial feeding technology to solve the problems of unbalanced feeding in our country in 

large ruminants. Keeping in view the aforesaid facts, the present study was designed to 

compare the production performance of lactating buffaloes with TMR feeding and 

conventional feeding.  
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Materials and Methods 

The experiment was conducted at farmers field of Neemuch 

district (Madhya Pradesh, India). For the trial a total of 40 

lactating buffaloes were selected and categorized into two 

groups having 20 buffaloes each based on their average milk 

yield (5.61 L/day) and parity (1-5). The animals in control 

group (T0) were fed on conventional ration of paddy straw, 

green fodder and concentrate mixture separately as per 

recommendation of NRC 2001. In the treatment group (T1) 

TMR was fed over conventional feeding practice of ration. 

The experimental diets (Table 1) were offered to the buffaloes 

in 40:60 concentrate and roughage ratio. Conventional 

feeding i.e. separate feeding of concentrate and roughage, the 

same concentrate and roughage fed as total mixed ration 

(TMR) prepared after chopping the dry and green fodder and 

mixing with concentrate in balanced and calculated amount. 

The effect of TMR feeding in lactating buffaloes was studied 

in a early lactation period of 120 days. The animal were fed 

twice a day, morning (8:00- 9:00 AM) and evening (3:00- 

4:00 PM). Buffaloes were hand milked twice a day: early 

morning (5:00-6:00 AM) and (5:00-6:00 PM).  

 
Table 1: Composition of ration in two groups (per 100 kg of DM) 

 

Particulars T1 T2 

Paddy Straw 20 20 

Bajra green fodder 40 40 

Concentrate 40 40 

 

Preparation on of total mixed ration 

Total mixed ration for T1 was prepared manually by the 

farmers at farmers field as demonstrated. Firstly the weighed 

quantity of paddy straw and green fodder was chopped with 

help of power driven chaff cutter. Thereafter weighed 

quantity of concentrate was added to the chopped fodder and 

mixed. At the same time here mineral mixture was added, 

mixed at the rate of 50-60 gram per animal and salt at rate of 

0.5-1%. 

 

Milk yield and composition recorded during lactation trial 

Daily milk yield and milk composition of individual buffaloes 

was measured using digital weighing balance and automatic 

milk analyzer (Lactoscan SL milk analyser) respectively. The 

samples from morning and evening milking were pooled 

proportionately fortnightly and were subjected to fat, protein, 

lactose, solid not fat and total solid and tabulated. 

 

Statistical Analysis 

The whole data was analyzed by t-test using SPSS 19.0.0 (for 

windows; SPSS, Inc., Chicago, IL, USA). Differences with 

probabilities (P) ≤ 0.05 were considered significant. Data 

were presented as Mean±SE. 

 

Result and Discussion 

Effect of total mixed ration on average fortnightly milk yield 

(kg) in lactating buffaloes is presented in table 2. Daily milk 

yield in the beginning of experiment were 5.65 and 5.58 

L/day in T0 and T1 respectively, and at the end of 4 months 

of experimental feeding, overall average daily milk yield were 

6.82±0.11 and 7.90±0.14 L/day in T0 and T1, respectively 

with 14.3%. increase in milk yield. There was difference 

(p<0.05) in milk yield among the two groups. Milk 

production was highest for TMR feeding practice when 

compared to conventional feeding practice in cows [4, 5, 6, 7] due 

to increase in feed intake and better utilization of feed. 

Blended and mixed diet feeding resulted in more milk with 

higher ME utilization efficiency for milk production [8]. 

However there was no difference reported and milk yields 

found to be similar in cows fed forage and grain separately 

and to those fed total mixed ration [9, 10].  

 
Table 2: Effect of total mixed ration on average fortnightly milk 

yield (L) in lactating buffaloes 
 

Fortnight T0 T1 

0 6.51±0.46 7.91±0.50 

1 6.86±0.52 7.51±0.76 

2 7.40±0.41 8.44±1.01 

3 6.48±0.26 7.52±0.56 

4 6.71±0.61 7.51±0.29 

5 6.73±0.56 7.83±0.27 

6 7.20±0.35 8.67±1.12 

7 6.74±0.28 7.83±1.03 

Mean±SE 6.82±0.11a 7.90±0.14b 

Means with a different superscripts (a,b) in a row differ significantly 

(P≤0.05) 

 

The average milk fat content (Table 3) reported to be higher 

in T1 (7.50±0.09) than T0 (7.27±0.12) with non significant 

difference. The milk fat content was higher by 3.1% in T1 

over that of T0. Increase in fat content in T1 might be 

attributed due to increased digestible non detergent fibre 

intake in this group as compared to other group. The result 

was in concordance with report of [10, 11, 12] where the non 

significant effect on milk fat percentage in TMR fed cows and 

buffaloes were observed. In contrast to present findings there 

was a significant increase in milk fat on TMR feeding animals 
[4, 13, 14, 15, 16, 17].  

 
Table 3: Effect of feeding total mixed ration on milk fat (%) at 

fortnight interval in lactating buffaloes 
 

Fortnight T0 T1 

0 7.12±0.28 7.87±0.44 

1 7.40±0.66 7.75±0.38 

2 7.51±0.48 7.58±0.57 

3 7.22±0.55 7.65±1.05 

4 6.91±0.31 7.48±1.20 

5 7.31±1.02 7.25±0.48 

6 7.91±1.21 7.50±0.24 

7 6.80±0.29 6.99±1.56 

Mean±SE 7.27±0.12 7.50±0.09 

 

Similarly, the average protein content in milk was 3.15% and 

3.3% for T0 and T1 respectively. It was higher in T1 than T0 

during the experimental period but there was no significant 

difference. Similar results was also reported by [5] where the 

protein percent in TMR group was higher when compared to 

separate grain and roughage feeding. Further the present study 

was in agreement with [4, 10, 11, 12, 13, 16, 17] did not observe any 

significant change in protein content on two groups. In 

contrary [14, 17, 18, 19, 20, 21, 22], reported significant increased 

level of protein content in milk for TMR feeding as compared 

to the conventional feeding practice. The reason for increase 

milk protein may be due to numerically increase in gross 

protein efficiency [17] in mixed ration. 

The mean values milk lactose contents in two groups T0 and 

T1 were 4.6% and 4.5% respectively. Statistical analysis 

revealed no difference in dietary treatments on milk lactose 

content over a period of seven fortnights which is similar to 

results of [4, 19].  

 

http://www.entomoljournal.com/


Journal of Entomology and Zoology Studies http://www.entomoljournal.com 
 

~ 1659 ~ 

Effect of feeding total mixed ration on milk total solids (%) at 

fortnight interval in lactating buffaloes is presented in table 4. 

The average total solids contents in milk observed to be 

significantly (P<0.05) higher in T1 (16.68±0.21%) when 

compared to T0 (16.03±0.12%). Here, the average solid not 

fat (SNF) contents of milk in T1 (9.21%) found to be higher 

than T0 (9.02%) but no significant difference was observed. 

The result was in agreement with the findings of [15, 17, 23] who 

also reported higher SNF and total solids in milk of buffaloes 

and cows fed with conventional diet as compare to TMR. 

Contrary to this there was no significant variations of SNF 

contents in milk between groups [4]. So it can be said that the 

difference in milk composition may be due to lot of factors 

that govern variation like breed, genetic makeup, feeding 

regimen, season, time and interval of feeding and milking.  
 

Table 4: Effect of feeding total mixed ration on milk total solids (%) 

at fortnight interval in lactating buffaloes 
 

Fortnight T0 T1 

0 16.00±0.28 16.05±0.18 

1 16.26±0.21 16.56±0.31 

2 16.11±0.08 17.54±0.13 

3 15.48±0.50 15.98±0.37 

4 16.32±0.69 16.42±0.10 

5 16.44±1.20 17.34±1.30 

6 16.32±0.30 16.35±0.12 

7 15.58±0.13 17.26±0.35 

Mean±SE 16.03±0.12a 16.68±0.21b 

Means with a different superscripts (a,b) in a row differ significantly 

(P≤0.05) 

 

Conclusion 

Total Mixed Ration proved to be a complete balanced ration 

having a significant effect on production performance of 

bovines in terms of milk yield and fat percent. It improves the 

net income due to non selective feeding, minimal feed 

wastage and more milk production per buffalo per day 

making it cost effective for farmers. Hence TMR when 

compared to conventional feeding ration can serve as a 

potential balanced feed for lactating animals minimizing both 

cost and labour. 

 

Acknowledgement 

The authors are very thankful to the Vice- Chancellor of 

RVSKVV, Gwalior (MP) for providing the necessary 

facilities and funding for carrying out the work. 

 

References 

1. Walli TK. Densified complete feed block technology and 

its role in enhancing ruminant production, including 

buffaloes. In Proceedings of the International Buffalo 

Conference, NASC Complex, New Delhi. 2010, 294- 

300. 

2. Maekawa M, Beauchemin KA, Christensen DA. Effect of 

concentrates level and feeding management on chewing 

activities, saliva production and ruminal pH of lactating 

dairy cows. Journal of Dairy Science. 2002; 85:1165 -

1175 

3. Coppock CE, Woelfel CG, Belyea RL. Forage and feed 

testing programmes-problems and opportunities. Journal 

of Dairy Science. 1981; 64:1625-1632 

4. Sarker NR, Yeasmin D, Tabassum F, Habib Md A. An 

On Farm Study for Feeding Impact of Total Mixed 

Ration (TMR) in Milking Cow. Current Journal of 

Applied Science and Technology. 2019; 35(2):1-8. 

5. Kolver ES, Muller LD. Performance and nutrient intake 

of high producing Holstein cows consuming pasture or a 

total mixed ration. Journal of Dairy Science. 1998; 

81:1403-1411. 

6. Bargo F, Muller LD, Delahoy JE, Cassidy TW. 

Performance of high producing dairy cows with three 

different feeding systems combining pasture and total 

mixed rations. Journal of Dairy Science. 2002; 85:2960-

2975. 

7. Awlad Mohammad MEM, Gorgulu M, Goncu S. The 

Effects of Total Mixed Ration and Separate Feeding on 

Lactational Performance of Dairy Cows. Asian Research 

Journal of Agriculture. 2017; 5(2):2456-561X. 

8. Holter JB, Urban WE, Hayes HHJ, Davis HA. Utilization 

of diet components fed blended or separately to lactating 

cows. Journal of Dairy Science. 1977; 60:1288-1293. 

9. Nocek JE, Steele RL, Braund DG. Performance of Dairy 

Cows Fed Forage and Grain Fan Yang-Kwang, Yaun-

Lung Lin, Kuen-Jaw Chen, Peter Wen -Shyg Chiou. 

Effect of Concentrate Feeding Frequency versus Total 

Mixed Ration on Lactational Performance and Ruminal 

Characteristics of Holstein Cows. Journal of Animal 

Science. 2002; 15(5):658-664. 

10. Loor JJ, Soriano FD, Lin X, Herbein JH, Polan CE. 

Grazing allowance after the morning or afternoon 

milking for lactating cows fed a mixed ration (TMR) 

enhances trans11-18:1 and cis9,trans11-18:2 (rumenic 

acid) in milk fat to different extents. Animal Feed 

Science and Technology. 2003. 109:105-119. 

11. Hundal JS, Gupta RP, Wadhwa M, Bakshi MPS. Effect 

of feeding total mixed ration on the productive 

performance of dairy cattle. Animal Nutrition and Feed 

Technology. 2004; 4:179-186. 

12. White SL, Bertrand JA, Wade MR, Washburn SP, Green 

JT, Jenkins TC. Comparison of fatty acid content of milk 

from jersey and Holstein cows consuming pasture or a 

total mixed ration. Journal of Dairy Science. 2001; 

84:2295-2301 

13. Bargo F, Muller LD, Delahoy JE, Cassidy TW. Milk 

response to concentrate supplementation of high 

producing dairy cows grazing at two pasture allowances. 

Journal of Dairy Science. 2002; 85:1777-1792. 

14. Gaafar Hamed MA, Abdel-Halim MA, Mohi El-Di, 

Kotob FA, El-Reidy, Mohamed I Bassiouni. Productive 

and reproductive performances of lactating cows and 

buffaloes fed Total mixed ration. Philippine Journal of 

Veterinary and Animal Sciences. 2011; 37(2):131-142. 

15. DeVries TJ, Gill RM. Adding liquid feed to a total mixed 

ration reduces feed sorting behavior and improves 

productivity of lactating dairy cows. Journal of Dairy 

Science.2012; 95(5):2648-2655. 

16. Kumar V. Effect of feeding total mixed ration on 

performance of lactating buffaloes. M.V.Sc. Thesis. 

NDRI, Karnal, India, 2012.  

17. Bovera F, Calabrò S, Cutrignelli MI, Lella T. Effect of 

Dietary Energy and Protein Contents on Buffalo Milk 

Yield and Quality during Advanced Lactation Period. 

Asian -Australian Journal of Animal Science. 2002; 

15(5):675-681. 

18. Hernández Ortega M, Martínez-Fernández A, Soldado A, 

González A, Arriaga-Jordán CM, Argamentería A et al. 

Effect of total mixed ration composition and daily 

grazing pattern on milk production, composition and fatty 

acids profile of dairy cows. Journal of Dairy Research, 

http://www.entomoljournal.com/


Journal of Entomology and Zoology Studies http://www.entomoljournal.com 
 

~ 1660 ~ 

2014; 81:471-478. 

19. Mantysaaria P, Pekka H, Nousiainenb M. The effect of 

concentrate crude protein content and feeding strategy of 

total mixed ration on performance of primiparous dairy 

cows. Livestock Production Science. 2004; 85:223-233. 

20. Schroeder GF, Couderc JJ, Bargo F, Rearte D. Milk 

production and fatty acid profile of milk fat by dairy 

cows fed a winter oats (Avena sativa L.) pasture only or a 

total mixed ration. New Zealand Journal of Agricultural 

Research. 2005; 48:187-195 

21. O’Neill BF, Deighton MH, O’ Loughlin BM, Mulligan 

FJ, Boland TM, O’ Donovan M, Lewis E. Effects of a 

perennial ryegrass diet or total mixed ration diet offered 

to spring-calving Holstein-Friesian dairy cows on 

methane emissions, dry matter intake, and milk 

production. Journal of Dairy Science. 2011; 94(4):1941-

51. 

22. Girdhar N, Balaraman N. Nutrient utilization, balances of 

Ca, P and N in lactating crossbred cows fed berseem 

fodder based total mixed ration containing levels of 

energy and protein. Indian Journal of Animal Science. 

2005; 75(1):47-51  

http://www.entomoljournal.com/

