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ABSTRACT 

Twenty (20) apparently healthy growing Yankasa rams with a mean initial live weight of 20-21kg±0.5kg were 

used for 120 days feeding and 21 days digestibility trials to was carried out to determine nutrient digestibility 

and rumen metabolites profile of growing Yankasa rams. The animals were grouped into four with five animals 

each in a Completely Randomized Design (CRD) and randomly allocated to four treatments. The treatments 

were 2.5, 3.0, 3.5 and 4.0% body weight. The DM (88.38%), CP (89.70%), NDF (74.54%) and ADF (77.63%) 

were significantly (P<0.05) higher in animals fed 4% body weight. OM (87.27%) was significantly (P<0.05) 

higher at 3.0% body weight, but EE (90.14%) was significantly (P<0.05) higher in animals fed 3.5% body 

weight. Nutrient digestibility showed significant variation (P<0.05) across the treatments. Rumen pH was 

within the normal range (6.77-6.87). TVFA (Total volatile fatty acid) (24.67 Mmol/100ml) at 0hours was 

significantly (P<0.05) higher in animals fed 3.5% body weight while Rumen Ammonia nitrogen (NH4-N) 

(63mg/lt) at 4 hours of sampling was significantly (P<0.05) higher with animals fed 4% body weight. Therefore, 

it was concluded that feeding Brachiaria Mulato II based total mixed ration at 4% body weight increased Dry 

matter digestibility by 88.38% and Crude protein digestibility by 89.70% respectively. Livestock farmers are 

encouraged to feed Brachiaria Mulato II based total mixed ration at 60:40 ratio for improved utilization and 

normal rumen function.  
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INTRODUCTION 

The major constraint to livestock production in developing 

countries such as Nigeria is the scarcity and fluctuating 

quantity and quality of all year-round feed supply. The future 

hope for feeding the rapidly growing human population will 

depend on the enhanced and efficient utilization of 

unconventional resources that cannot be used by humans as 

feed (Ørskov, 1998:1999). In Nigeria, the major challenge to 

livestock production is ensuring adequate feed supply 

throughout the year in terms of quality and quantity (Kallah. 

et al., 1997). Ruminants are fed mainly on agro-industrial by- 

products containing a large portion of Ligno-cellulose feeds 

such as cereal crop residues (straws and stovers) native 

pastures and other related feeds. These feeds are usually poor 

in protein energy, minerals and vitamins (Kapu, 1975; 

Bogoro, 1997). Ruminants in the tropics are raised 

predominantly on grasses which are inherently poor in 

digestibility, nutritive value and unavailable in the off-season 

(Babayemi, 2009). 

Brachiaria is a species of grass originating from the savannas 

of the Eastern part of Africa. The grass species is widely used 

as livestock feed. Brachiaria species are either annual or 

perennial grasses, with most of the species lacking rhizomes. 

The inflorescense has panicle branches composed of racemes 

and the entire plant usually do not grow higher than 1m. 

Brachiaria belongs to the C4 plants which tolerate drier 

conditions and more light exposure than many other plants 

(Watson and Dallwitz, 2008). Brachiaria is the most 

important forage grass for pastures in the tropics (Singh, 

2009). Brachiaria cultivars have impacted the economy of 

various countries in the tropics because of their ability to grow 

so well in low fertility acid soils and still able to produce 

highly nutritious forage for many ruminants. In the past 25-30 

years Brachiaria cultivation and export has become a major 

component of sown pastures (Singh, 2009). In South 

America, Brazil represents the leading user of Brachiaria 

forage. Brachiaria grass has a rapid growth especially in the 

wet season. Its compatibility with Stylosanthes humilis and S. 

hamata is highly noted and also its ease of establishment 

(Miles et al., 1996). Brachiaria species combines well with 

other grasses and legumes. Brachiaria hybrid CIAT 36087 a 

high-quality forage grass resistant to spittlebug and adapted 

to well-drained acid tropical soil. Brachiaria are grasses most 

commonly found in extensive pasture land of tropical Latin 

America. There are still areas with acid soil of low fertility 

and poor drainage or that surfer periodic flooding where the 

establishment of improved cultivars of the type is slow and 

their use is limited (Miles et al., 2004). These areas are also 

characterized by adverse topographic and climate condition 

and high pest and disease incidence with predominance of 

extensive management system in degraded pasture. In view of 

the high negative impact of this condition on livestock 

productivity in the tropic.  

 

Objective of the Study 

This study is intended to determine the Nutrient digestibility 

by Growing Yankasa rams fed Brachiaria Mulato II based 

total mixed ration, and to estimate the Rumen metabolite 

profile of Growing Yankasa rams fed Brachiaria Mulato II 

based total mixed ration. 

 

MATERIALS AND METHOD  

Location of the Study 

This Experiment was carried out at the calf house of the Dairy 

Research Programme (DRP) of the National Animal 

Production Research Institute (NAPRI), Ahmadu Bello 

University, Shika-Zaria, 22km North West of Zaria in the 

Northern Guinea Savannah zone of Nigeria. Shika is 

geographically located between latitude 110 12’N and 

longitude 70 33’E at an altitude of 660m above sea level 
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(Ovimaps,2015), Wet season starts from April to early May 

and ends in late September to early October. Long- term 

annual rainfall ranges from 1110 to 1580 mm with maximum 

temperature of 30OC and relative humidity of approximately 

70% (I.A.R, 2017). 

 

Management of Experimental Animals 

Twenty (20) apparently healthy Growing Yankasa rams of 

about one year old and of similar weight (20-25±0.5 kg) were 

used. The experimental animals were given prophylactic 

treatment against ecto and endo parasites and were housed in 

individual stalls. The animals had free access to clean water 

(ad-libitum) and mineral salt lick. Animals were acclimatized 

with the environment and feed for a period of two weeks 

before the commencement of the experiment. The feeding 

regime was 8am in the morning and 2pm afternoon. 

 

Digestibility Trial 

At the end of the feeding trial of 120 days, three rams were 

randomly selected from each group and housed in individual 

metabolic cages. They were placed on the experimental diets 

for 7 days adjustment period followed by 7 days collection 

period for urine and faeces. The daily faecal output per 

treatment were collected weighed and oven dried at 60 OC for 

6 hours, bulked, 10% sub-sample was collected and stored in 

polythene bags until ready for analysis according to the 

procedure outlined by Osuji et al., (1999). The total urine 

output for 24 hours was collected from individual animal for 

a period of 7 days. This was done by using graduated plastic 

containers containing 10mls 0.1NH2SO4 to prevent nitrogen 

loss through volatilization. Thereafter, 10% of the total urine 

collected will be kept in the refrigerator until ready for 

analysis to determine nitrogen balance as reported by Osuji et 

al. (1993). 

 

Rumen fluid Sampling 

Rumen fluid samples were collected from the rams in each 

treatment at the end of the feeding trial at 0,4 and 6 hours after 

feeding. About 10mls of the rumen fluids were collected from 

all the rams in each treatment using stomach tube. The tube 

which is about 150cm long with a metallic strainer attached 

to the end was passed through a pipe placed in the mouth of 

the rams into the rumen and a suction pump was used to draw 

out rumen fluid to the other end of the tube. The fluid was 

collected into plastic bottles containing equal quantity of 0.1N 

H2SO4 to trap ammonia. The samples were refrigerated until 

required for analysis. Rumen ammonia concentration was 

determined by steam distillation into Boric acid and back 

titrated with 0.01N hydrochloric acid, according to the 

procedure described by Whitehead et al. (1976). Rumen fluid 

temperature was recorded immediately using digital 

thermometer and rumen fluid pH was determined using 

Philips digital pH meter (Model 9409). 

Chemical analysis 

The experimental diets and faecal samples were subsampled 

and taken to the laboratory to determined their proximate 

composition (Dry matter, Crude Protein, Crude Fiber (CF), 

Ether Extract (EE) and Ash using the method of AOAC 

(2000) and Nitrogen Free Extract (NFE) content will be 

calculated by difference. Neutral detergent fibre (NDF), Acid 

detergent fibre (ADF), Hemicellulose were determined by 

method of van-Soest et al. (1999). The Metabolizable energy 

of the diet was estimated using the Alderman (1985) 

Equation: 

ME (MJ/KgDM) = 11.78 + 0.0064 CP + (0.000665EE) 2 – CF 

(0.004EE) - 0.0118A 

 

Statistical Analysis: 

All data collected on the animal experiment was subjected to 

ANOVA using SAS package (SAS, 2002) and the means were 

separated using Duncan Multiple Rage Test (Duncan,1955). 

 

Statistical Model 

Yij =µi + Ij + Eij 

Where: 

Yij = Dependent variable 

µ = Population mean 

IJ= Effect of Percentage body weight (i = 4, 3.5, 3.0, 2.5% 

BW). 

Eij = Random error. 

 

RESULTS AND DISCUSSION 

The composition of the experimental Diet and calculated 

analysis is presented in table 1. Below 

 

Table 1: Gross composition of experimental diet and calculated analysis 

Ingredients (%) as Dry matter 

Mulato II (Hay) 60.00 

Maize Bran 17.00 

Cotton seed cake  20.00 

Bone meal 2.00 

Salt 1.00 

Total  100 

CP calculated 14.02 

Energy calculated 8,630 kcal/kg 

Cost per kg (₦) 62.48 

 

Chemical Composition and Energy Content of Brachiaria 

Hybrid (Mulato II): concentrate TMR. 

The chemical composition of the Diet and its energy content 

is presented in table 2 below. Dry matter content of the diet 

ranged from 97.94%.the organic matter content ranged from 

87.8% while the crude protein content ADF, NDF and total 

digestible nutrient are 12.99%,35.69%,45.72% and 54.61% 

respectively. 

The chemical composition of the Diet and its energy content 

is presented in table 15 above, Dry matter content of the diet 

ranged from 97.94%.the organic matter content ranged from 

87.8% while the crude protein content ADF, NDF and total 

digestible nutrient are 12.99%,35.69%,45.72% and 54.61% 

respectively. The C.P content of the diet (12.99) is above the 

minimum requirement for maintenance of a ruminant animal 

as reported by NRC (2007) and Van Soest (1994) that CP 

ranges of 6-8% CP is required for efficient rumen function 

and maintenance.  
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Table 2: Chemical Composition and Energy Content of Brachiaria Hybrid  Mulato II: concentrate TMR 

Parameter     Percentage (%). 

Dry Matter   97.94 

Organic Matter   87.8 

Crude Protein   12.99 

Ether extract   4.67 

Nitrogen free Extract   47.19 

Ash   10.14 

ADF   35.69 

NDF   45.72 

Hemicellulose   10.03 

TDN   54.61 

ME (Kcal/kg)   8,630 kcal/kg 

 

The Nutrient digestibility of Brachiaria Hybrid Mulato II: 

Concentrate TMR fed to growing Yankasa Rams at 

different percent body weights. 

The Nutrient digestibility of Brachiaria Hybrid Mulato II: 

Concentrate TMR fed to growing Yankasa Rams at different 

percent body weights is presented in table 4. Dry matte 

digestibility (88.38%) was significantly (P>0.05) higher in 

rams fed 4% body weight compared to the other treatments. 

The Organic matter digestibility (89.27%) at 3% and 

(86.85%) at 4% were at par and significantly (P>0.05) higher 

than the other treatments. Either extract digestibility was 

significantly (P>0.05) higher (90.14%) in rams fed 3.5% body 

weight which is similar to (89.57%) recorded in rams fed 4% 

body weight. The Neutral detergent fibre and Acid detergent 

fibre digestibility were significantly (P>0.05) higher in rams 

fed 4% body weight (74.54% and 77.63%) respectively. 

Dry matte digestibility (88.38%) was higher in rams fed 4% 

body weight compared to the other treatments. The Organic 

matter digestibility (89.27%) at 3% and (86.85%) at 4% were 

at par and higher than the other treatments. OMD obtained in 

this present study is higher than the range (81.40-85.45%) 

obtained by Ahmed et al., (2019) when Brachiaria ruziziensis 

and concentrate total mixed ration was fed to growing 

yankasa rams. Crude protein digestibility (89.70%) was 

higher at 4% body weight, Ether extract digestibility was 

higher (90.14%) in rams fed 3.5% body weight which is 

similar to (89.57%) recorded in rams fed 4% body weight. 

The Neutral detergent fibre and Acid detergent fibre 

digestibility higher in rams fed 4% body weight (74.54% and 

77.63%) respectively. FAO, (1995) classified digestibility of 

feed as high (>60%), medium (40 - 60%) and low (<40%). 

This is also in agreement with the report of Quala et al. (2011) 

that the activity of ruminant microbes is improved by the 

presence of nitrogen. The DMD values (88.38%) obtained in 

the present study is similar to the range 80.57- 84.90 % 

obtained by Ahmed et al., (2019) when the author fed 

Brachiaria ruziziensis and concentrate in a total mixed ration 

to growing yankasa rams, but is higher than the result 

obtained by Usman et al. (2008) whose value ranged between 

61.39% and 84.37% when fore stomach digesta and poultry 

waste was fed to Uda lambs. Also, the crude protein 

digestibility (CPD) values range from 89.70% while the least 

value of 81.72% were obtained, the result of this study was 

similar to the findings of Fajemisin et al. (2012) who reported 

digestibility values of 84.92 to 86.02%, and higher than the 

values reported by Maigandi and Wasagu (2002) whose value 

ranged between 75.5% and 81.06% when Ficus sycomorus 

leaves were fed to Yankasa rams. McDonald et al. (2011) 

reported that digestibility is much reduced when a ration 

contains little protein in proportion to the amount of readily 

digestible carbohydrate, also Nsinamwa et al. (2005) agreed 

with the report that the higher the fibre fractions, the lower the 

digestibility. Giri et al., (2000) and Aregheore (2000) 

affirmed that digestibility of nutrient varies with nutrient 

composition of diets. 

 

Table 4: Nutrient digestibility of Brachiaria Mulato II base Total mixed ration fed to growing Yankasa Rams at 

different percent body weights 

                                                                 Percentage Body weight (%) 

Parameters 2.5 3.0 3.5 4 SEM 

Dry matter 74.40d 76.42c 79.36b 88.38a 1.53* 

Organic matter 72.90c 87.27a 85.49b 86.85a 1.87* 

Crude protein 81.72d 80.25c 86.66b 89.70a 1.27* 

Either extract 87.99b 85.84c 90.14a 89.57a 2.44* 

Ash 69.74b 68.46d 70.11b 83.37a 3.61* 

NDF 51.27d 63.38b 61.63c 74.54a 2,65* 

ADF 65.56d 69.99b 67.47c 77.63a 6.30* 
a b c: Means with different superscripts within a row differed significantly (P<0.05). SEM: Standard error of mean, * 

Significant at 5%,  

 

Nitrogen Balance in Growing Yankasa Rams fed 

Brachiaria Mulato II based total mixed ration (TMR) at 

different percent body weight. 

Nitrogen Balance in growing Yankasa rams fed Brachiaria 

Mulato II based total mixed ration (TMR) at different percent 

body weight is presented in Table 5. The nitrogen intake was 

significantly (P<0.05) higher (64.62g) in rams fed at 3.5% 

body weight which was at par with (63.71g) in rams fed at 4% 

body weight and the lowest (34.06g) was recorded in rams fed 

diet at 2% body weight. The faecal nitrogen output (6.52g) 

was significantly (P<0.05) higher in rams fed at 4% body 

weight compared to the other treatments. Urinary nitrogen 

output was significantly (P<0.05) higher (5.04g) in rams fed 

at 2.5% body weight compared to the other treatments. The 

nitrogen absorbed (57.79g) in rams fed at 3.5% body weight 

was significantly (P<0.05) higher but similar to (57.20g) 
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observed in rams fed at 4% body weight. Nitrogen retain was 

significantly (P<0.05) higher (57.99g) in rams fed at 3.5% 

body weight and the lowest value (26.78g) was recorded at 

2.5% body weight. The nitrogen retain as percentage of intake 

was significantly (P<0.05) higher (89.75%) in rams fed at 

3.5% body weight compared to all other treatments. 

The significant higher nitrogen intake in rams fed at 3.5% and 

4% body weight could be expainned by fact that nitrogen 

helps to provide the fermentable nitrogen for efficient 

synthesis of essential amino acids and positive nitrogen 

balance (Trinh et al., 2009; Hassan et al., 2016). The faecal 

nitrogen output (6.52g) was higher in rams fed at 4% body 

weight compared to other treatments. Urinary nitrogen output 

was higher (5.04g) in rams fed at 2.5% body weight compared 

to the other treatments. The nitrogen absorbed (57.79g) in 

rams fed at 3.5% body weight higher but similar to (57.20g) 

observed in rams fed at 4% body weight. Nitrogen retained 

was higher (57.99g) in rams fed at 3.5% body weight and the 

lowest (26.78g) was recorded at 2.5% body weight. The 

nitrogen retained as percentage of intake was higher (89.75%) 

in rams fed at 3.5% body weight compared to other 

treatments. Nitrogen retention is the major indicator for 

assessing the protein nutritional status of ruminant livestock 

(Abdu et al., 2012; Hassan et al., 2016). It is also the 

proportion of nitrogen utilized by animals from the total 

nitrogen intake for the body processes, hence the more 

nitrogen consumed and digested the more nitrogen retained 

and vice versa (Okeniyi et al., 2010). The nitrogen retained 

and absorbed as percentage of intake were similar to 68.0 % 

and higher than 47.98 % reported by Yashim et al. (2014) who 

fed Digitaria smutsii hay supplemented with Ficus sycomorus 

leaf meal but in line with 95.84 % and 74.24 % reported by 

Wada et al. (2016) who fed total mixed rations containing 

Parkia biglobosa forage included at graded levels. 

 

Table 5: Nitrogen Balance in Growing Yankasa Rams Fed Brachiaria Mulato II based total mixed ration at Different 

Percent Body Weight 

 

Parameters 

Percentage body weight (%) 

2.5 3.0 3.5 4 SEM 

N intake (g) 34.06c 47.70b 64.62a 63.71ab 5.507* 

Feacal N output (g) 2.25d 4.17c 5.10b 6.52a 0.371* 

Urinary N output (g) 5.04a 2.98b 1.53c 2.28d 0.319* 

Total N outgo (g) 7.28d 7.15c 6.63b 8.79a 0.565* 

Nitrogen absorbed (g) 31.82d 43.52c 59.53a 57.20a 5.185* 

Nitrogen Retained (g) 26.78d 40.54c 57.99a 54.92b 4.995* 

N retained as % of intake 78.52c 84.84ab 89.75a 82.11b 1.229* 
a, b, c: Means with different superscript within a row differed significantly (P<0.05). SEM= Standard Error of Means. * 

Significant at 5% 

 

Interactive effects of feeding Brachiaria Mulato II base 

total mixed ration to growing Yankasa Ram at different 

percent body weights and hours of sampling on some 

rumen metabolites 

Interactive effects of feeding Brachiaria mulato II based 

TMR to growing Yankasa rams at different hours and percent 

body weights on some rumen metabolites is presented in 

Table 6.  

At 0hrs of sampling the rumen temperature across the percent 

body weight ranged between (30.5-31.5 0C). The rumen pH 

across the treatments ranged between (6.77-6.87). TVFA 

(24.67 Mmol/100ml) was significantly higher in rams fed 3% 

body weight and the lowest (19.67Mmol/100ml) in rams fed 

3.5% body weight. The rumen NH3 N was significantly 

(P<0.05) higher (60mg/lt) in rams fed 3.5% body weight and 

the lowest (43mg/lt) was observed at 2.5% body weight. 

At 4hrs of sampling, rumen temperature ranged between 

(30.5-31.5 0C) across all the percent body weight. The rumen 

pH ranged between (6.77-6.87) across. TVFA at 3.5% and 3% 

(23.33 Mmol/100ml) was significantly higher than the other 

percent body weight. Rumen NH3 N (63mg/lt) was 

significantly higher in rams fed 4% body weight than the other 

treatments. 

At 6hrs of sampling rumen temperature were similar across 

the percent body weights and it ranged between (31.97-32.50 
0C). The rumen pH ranged from (6.57-6.77). TVFA (24.00 

Mmol/100ml) was significantly higher in rams fed 2.5% body 

weight and the lowest (19.33Mmol/100mls) was observed at 

3.5% body weight. The Rumen NH3 N was observed to be 

significantly (P<0.05) higher (53mg/lt) in rams fed 4% body 

weight and the lowest (43mg/lt) was recorded in rams fed 3% 

body weight. 

Ahmed (2019) reported a rumen pH range of (6.4- 6.8) similar 

to the report of Adamu (2015) who reported a normal pH 

range of (6.2-6.9). The slightly alkaline rumen condition in 

this study was probably due to increased concentration of 

ammonia in the rumen. Jokthan (2007) obtained a pH of 7.1-

7.31 when pigeon pea forage-based diets were fed to sheep on 

rice straw basal diets. The pH value obtained in this study fell 

within the range (6.0-7.0) reported by Osinowo et al., (1994). 

Difference in ruminal pH may also result from variations of 

VFA concentrations, since ruminal pH reflects the rate of 

fermentation of carbohydrate (Galip, 2006). This can be 

attributed to the high concentrate inclusion in the total mixed 

ration and Fievez et al. (2001) reported that the levels of CP 

significantly alter ruminal pH. This may be attributed to 

higher ruminal NH3-N that may result when feeding high 

level of CP. Volatile fatty acids are the main energy sources 

for ruminants feeding solely on roughages, thus their 

concentration in the diet gave indication of their energy 

values. The value ranged between 33.05 – 44.87 Mmol/100ml 

in this study which was above 28.8- 56.8 Mmol/100 ml 

reported by Adamu (2015) when groundnut haulm was fed to 

Yankasa rams and 19.57-36.57Mmol/l reported by Jokthan 

(2007) when pigeon pea forage was supplemented in sheep 

diet. Ahmed (2019) reported a TVFA (Total volatile fatty 

acid), concentration range (33.05 - 44.87 mmol/100ml) 

obtained in his study when he fed Brachiaria ruziziensis: 

concentration TMR to growing Yankasa rams. The increase 

in rumen TVFA in this study is possibly due to increased 

digestibility of the feed material.  The significant increase in 

the rumen ammonia (NH3-N) can be attributed to lower 

fermentation process due to low concentrate inclusion in the 

ration mixture. The increased concentration of NH3-N with 

increasing CP content was observed by Gaafar et al. (2009). 

The rumen NH3-N concentration of 12.30 mg/100ml in this 

study was within the range of 11.42-14.43mg/100ml recorded 

by Jonas and Vilma (2007) but was lower than 19-

25mg/100ml observed by Mehrez et al. (1977). Powel et al. 

(1981) reported that between 3.6-17mg/100ml NH3-N 
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concentration promotes microbial protein production which is 

an important factor in determining the utilization of nitrogen 

in the rumen (Jokthan,2007). Also, the increased 

concentrations of NH3-N may be attributed to the ruminal 

degradation of CP (Mathieu et al., 1998). Higher ruminal 

NH3-N concentration is accompanied with an increase in the 

level of dietary CP. Similar results were observed by Al-

Malah (2007). Shamoon et al. (2009) and Chen et al. (2010) 

who observed that NH3-N level increased with increasing CP 

level. The increased concentration of NH3-N was mainly 

explained by a higher production of ammonia from the 

degradation of proteins in the rumen (Mathieu et. al., 1996). 

The primary limitation to the growth of rumen 

microorganisms on fibrous diets is probably the NH3-N 

concentration. Which must be above the critical level 

(50mg/lt) for a considerable period of the day (Satter and 

Slyter, 1974). They also reported that a deficiency of NH3-N 

concentration resulted in a reduction in rumen microbial 

population. Orskov and Ryle, (1990) reported that once the 

pool size of microorganisms decreases, digestibility of fibrous 

feed decrease and intake will fall. The ideal concentration of 

rumen NH3-N for an efficient digestion has been estimated at 

50-70 mg/lt (Satter and Slyter, 1974) and 150 t0 200 mg/lt 

(Kreb and Leng 1984, Prston 1986). Boniface et al. (1986) 

reported the optimum rumen NH3-N concentration range 45-

120 mg/lt but the value of Perdock (1987) was about 

200mg/lt. 

 

Table 6: Interactive effects of feeding Brachiaria Mulato II base Total mixed ration to growing Yankasa Ram at 

different percent body weights and hours of sampling on some rumen metabolites 

                                                                  Parameter 

Hours PBW 

(%) 

Temperature 

(0C) 

pH TVFA 

(mmol/100ml) 

RumenNH3-N(mg/lt) 

0hr 2.5 31.00a 6.77a 21.67bc 43.00c 

 3 30.50b 6.78a 24.67a 53.00ab 

 3.5 30.50b 6.87a 19.67c 60.00a 

 4 31.50a 6.77a 23.33b 50.00b 

SEM  0.286 0.021 1.246 3.00 

4hr 2.5 30.50b 6.78b 19.66c 43.00c 

 3 30.50b 6.77b 23.33a 47.00c 

 3.5 31.50a 6.77b 23.33a 50.00b 

 4 31.50a 68.87a 21.33b 63.00a 

SEM  0.286 0.021 0.921 2.00 

6hr 2.5 32.50a 6.57a 24.00a 47.00b 

 3 31.97a 6.77a 22.00b 43.00c 

 3.5 32.17a 6.72a 19.33c 47.00b 

 4 32.00a 6.62a 21.67b 53.00a 

SEM  0.309 0.034 0.907 3.00 
a, b, c: Means with different superscripts within a row differed significantly (P<0.05). SEM= Standard Error of Means. * 

Significant at 5%, PBW= Percentage body weight, TVFA= Total volatile fatty acids. 

 

CONCLUSION:  

It could be concluded that Feeding Brachiaria Mulato II base 

total mixed ration at 4% body increase Nutrient digestibility 

of dry matter by 88.38% and Crude protein by 89.70%, with 

optimum nitrogen retention and rumen metabolites profile for 

proper function. 
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