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ABSTRACT
       The aim of this study was to evaluate voluntary feed intake, digestibility and blood chemistry. Four crossbred Thai Native x American Bhaman cattle, were randomly assigned according to a 2x2 factorial in 4x4 Latin square design. Each period of feeding lasted for 21 days to receive four dietary treatments were bagasse with palm oil, bagasse with sunflower oil, rice straw with palm oil, rice straw with sunflower oil as ingredients in a total mixed ration (TMR).  During the experimental periods, all cattle were fed ad libitum and water supply. The results revealed that roughage sources and oil sources did not effect on voluntary feed intake, digestibility and blood chemistry (P>0.05). The results imply that using bagasse or rice straw as the roughage sources with palm oil and sun flower oil mixed in TMR were suitable for used in beef cattle diets.
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INTRODUCTION
The ruminants production system in tropical area is well known that huge quantitites, but low quantitites of  by product such as rice straw and bagasse for biomass to produce roughage sources for beef cattle. Consequently, ruminant nutritionists have been developed techniques to increase the nutritional value of low quality roughages, in addition Total mixed ration (TMR) technique is quite popular on the basis of the roughages are chopped prior to blend that increase gut fill and high digestibility of nutrients (Hortonz et., 1991) due to the particle sizes (thin and short) of roughages have affected the rumen-reticulo mobility and ruminating (Lee et al.,2004); therefore. Nagalakshmi et al. (2006) who reported that feeding of TMR enriched palatability and utilization of microorganisms in the rumen. 
Furthermore, Asia contributes about 670 million tons of rice to world production annually (Nguyen et al., 2019), after rice harvesting, that rice straw were produced to feed for ruminants (Van Soest 1994); in addition, another crop residue to feed ruminants is bagasse could be important for fibrous utilization in buffaloes (Seshaiah et al., 2014), and goat (Baiti et al., 2013). However energy component in the diet of ruminants is important, fat supplementation has used to increase energy density of the diet (Bauman et al., 2003). Therefore, vegetable oil such as palm oil and sunflower oil supplementations could be used for energy sources and improve energy utilization in ruminants. 
The aim of this experiment was investigated the effect of bagasse and rice with palm oil and sunflower oil in Total mixed ration on voluntary feed intake, nutrients intake, digestibility and blood chemistry in crossbred Thai Native x Brahman bulls. 
MATERIALS AND METHODS
Animals and experimental design
Four crossbred Thai native x Brahman bulls, live weight of 177±34 kg and aged about 2.5 years old used in a 2x2 factorial in 4x4 Latin-square design with 21 days per period. The bulls were treated for intestinal worms and were injected with a mixture of vitamins A, D3 and E before start the experiment. All animals were housed individually.
Experimental diets
 	During each period, the bulls were fed TMR individually two times a day at 07:00 and 16:00 h with four rations consisted of bagasse and rice straw were used as the roughages sources supplement with sunflower oil (SFO) and palm oil (PO) as the oil sources, the diets were formulated iso-nitrogenous at 16% and containing 3% fat in Table 1.
Feeds, feces collection and analysis
In each period, after an initial adjustment period of 14 days, the records were taken of the quantity of TMRs offered and refused in order to determine voluntary
feed intake and total collection of feces. All samples of feeds and feces were and analyzed for chemical composition (DM, Ash, CP, EE, NDF, ADF and ADL) (AOAC, 1984; Goering and Van Soest, 1970). 
Measurement of body weights and blood analysis
 	On the last day of each experimental period, all animals were weighed before feeding in the morning, Blood samples were taken 10-mL blood samples were obtained from the jugular vein into evacuated tubes with anticoagulant to obtain plasma. All plasma samples were centrifuged at 2,500 × g for 15 min, the plasma were separated carefully into plasma vials and stored in deep freezer (−20◦ C) before being analysed for the concentrations of blood glucose, blood urea nitrogen (BUN), triglycerides, and cholesterol. 
Statistical analysis
The means of each measured parameter were analyzed by the analysis of variance (ANOVA) using the General Linear Model (GLM) procedures (SAS, 2000). Differences among dietary treatments were statistically compared using the Duncan’s New Multiple Rang Test (DMRT) (Steel and Torrie, 1980).  
RESULTS AND DISCUSSION
Chemical composition of experimental diets
The chemical composition of the TMR had shown in Table 2. The ratio of roughage : concentrate was 40 : 60. Chemical composition of TMR in each dietary treatment was similar. The % of EE contents in TMRs were 4.50, 5.11, 5.20 and 4.95. CP contents were 14.35, 14.40, 13.92 and    13.81% respectively.
Daily dry matter intake and nutrient intake
Generally, the high intake of fats certainly depress feed intake as a result of  inhibit rumen motility (Chilliard, 1993). In the present experiment, feed intake was unaffected, that ruminant nutrition who recommends total fat should not be extreme 6–7% of dietary dry matter without negative effect the nutrient digestion (Jenkins, 1993); therefore, it was found that fat sources supplementation were not affected total dry matter intake (kg/day and g/kgBW0.75) of cattle (P>0.05) (Table 3) which confirms the study of  Kholif et al. (2016) who experimental that supplementation with crushed flaxseed or flaxseed oil in  goats diets did not affect feed intake. All treatments did not affect %BW agree with Otaru et al. (2011) who suggested that an addition of 4% palm oil in concentrate did not affect BW in goats.
DM intake OM, CP, EE and NDF (P>0.05), nevertheless ADF intake of bagasse was higher (P<0.01) than in rice straw of bulls according to Markus et al. (1996) who suggested that intakes of NDF and ADF were not influenced by sunflower seed (Table 3).
Apparent digestibility of nutrients
Digestibility of DM, CP, EE and NDF and ADF were not significantly different (P>0.05) in beef cattle fed either bagasse or rice straw with palm oil or sunflower oil based TMR (Table 4). Similarly, Huyen et al. (2012) who supplemented mulberry leaf pellets at 400 g/day with rice straw in crossbred (Brahman xThai native) beef cattle DM digestibility was 69.00%, and CP digestibility was 68.00% respectively. Additionally, Wachirapakorn et al. (2016) who reported that cows fed ground corn cobs (33%) and rice straw (7%) in TMR, NDF digestibility was 63.40 % and  NDF digestibility was  52.60 % respectively. However EE digestibility this experiment was approximately 86.36% lower than Polviset et al. (2015) who suggested that 97.50% EE digestibility in Thai native bulls fed with sunflower seed, it might be reasoned that oil seeds may not negatively affect ruminal fermentation (Felton and Kerley, 2004).
Blood chemistry
Plasma glucose, blood urea nitrogen, cholesterol and triglycerides were not significantly different (P>0.05) among dietary treatments. Feeding fats in the diets of ruminants are high absorption of long chain fatty acids, and plasma lipid concentrations (Nestel et al., 1978; Beynen et al., 2000), increasing cholesterol concentration at 88 mg/dl when fed TMR with rice straw and sunflower oil), and it is in agreement with the results of Tudisco et al. (2019) who fed TMR supplemented with hydrogenated palm oil in dairy goats cholesterol concentration was 70.16 mg/dl. Additionally, fed diets with different concentrations of fat in sheep were found the high value of triglycerides in plasma (Ghoreishi et al., 2007) similar result with this experiment when fed TMR with rice straw with palm oil in beef cattle was  19.25 mg/dl according to Tudisco et al. (2019) who fed TMR supplemented with hydrogenated palm oil in dairy goats triglycerides concentration was 20.12 mg/dl.
Conclusion
It could be concluded that supplementation of roughage sources from either bagasse or rice straw in TMR containing 60% concentrate with oil sources from palm oil and sun flower oil were suitable for used in beef cattle diets did not affect DMI, digestibility and blood chemistry.
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Table 1. Ingredients and Chemical Composition of Experimental Diets
	
Ingredients(kg)
	Bagasse
	Rice straw

	
	PO
	SFO
	PO
	SFO

	Ingredients (based on 100% DM)

	Bagasse
	40.00
	40.00
	-
	-

	Rice straw
	-
	-
	40.00
	40.00

	Palm kernel cake
	10.00	
	-
	17.00	
	-

	Sunflower meal
	-
	11.00
	-
	12.00

	Soy bean meal 44% CP
	  7.00
	7.00
	7.00
	6.50

	Cassava chip
	35.50	
	35.50
	29.50
	35.00

	Palm oil	
	1.50
	-
	1.00
	-

	Sunflower oil
	-
	1.00
	-
	1.00

	Urea
	3.50
	3.00
	3.00
	3.00

	Dicalcium phosphate
	1.00
	1.00
	1.00
	1.00

	Limestone	  
	1.00
	1.00
	1.00
	1.00

	Premix
	0.30
	0.30
	0.30
	0.30

	Salt	
	0.20
	0.20
	0.20
	0.20

	Total
	100.00
	100.00
	100.00
	100.00


PO= Palm oil; SFO=Sunflower oil


[bookmark: _GoBack]
Table 2. Chemical compositions of TMR (DM basis)
	Chemical composition
(%)
	Bagasse
	Rice straw

	
	PO
	SO
	PO
	           SO 

	DM
	91.20
	92.55
	89.94
	90.67

	OM
	89.83
	90.78
	88.36
	89.65

	EE                             
	4.50
	5.11
	5.20
	4.95

	CP
	14.35
	      14.40
	        13.92
	13.81

	NDF 
	       51.33
	53.50
	54.78
	56.86

	ADF         
	25.96
	28.77
	21.89
	20.45

	Crude ash                            
	10.17
	9.22
	11.64
	10.35


PO= palm oil; SO= Sunflower oil; DM= Dry matter; OM = Organic matter; 
EE= Ether extract; CP= Crude protein; NDF = Neutral detergent fiber; 
ADF= Acid detergent fiber








Table 3. Daily dry matter intake (kg/d) and nutrient intake (kg/d) in bulls fed different diets
	Items

	Diets
	
  SEM
	P-value

	
	Bagasse
	Rice straw
	
	RS
	  OILS
	RS*
OILS

	
	PO
	   SO
	   PO
	   SO 
	
	
	
	

	Total DM intake

	 kg/d
	4.60
	4.91
	4.66
	4.69
	0.22
	ns
	ns
	ns

	g/kgBW0.75
	54.11
	55.37
	54.40
	53.27
	1.94
	ns
	ns
	ns

	%BW
	2.24
	2.33
	2.26
	2.34
	0.04
	ns
	ns
	ns

	Nutrient intake (kg/day)

	OM
	4.20
	4.55
	4.19
	4.25
	0.20
	ns
	ns
	ns

	CP
	0.66
	0.71
	0.65
	0.65
	0.03
	ns
	ns
	ns

	EE
	0.21
	0.25
	0.24
	0.23
	0.01
	ns
	ns
	ns

	NDF
	2.36
	2.63
	2.55
	2.67
	0.12
	ns
	ns
	ns

	ADF
	1.19
	1.42
	1.02
	0.96
	0.05
	**
	ns
	ns


PO= palm oil; SO= Sunflower oil; OM= Organic matter; CP= Crude protein; 
EE= Ether extract; NDF = Neutral detergent fiber; ADF= Acid detergent fiber
PO= palm oil; SO= Sunflower oil; RS= roughage sources
SEM = standard error of the mean
ns = not significant.**P<0.01




Table 4. Apparent digestibility of nutrients
	Items

	Diets
	
  SEM
	P-value

	
	Bagasse
	Rice straw
	
	 RS
	 OILS
	RS*OILS

	
	PO
	   SO
	   PO
	   SO 
	
	
	
	

	DM
	67.74
	65.77
	69.00
	64.37
	1.67
	ns
	ns
	ns

	CP
	62.09
	62.58
	65.13
	61.54
	1.14
	ns
	ns
	ns

	EE	
	83.32
	87.63
	87.17
	87.33
	1.25
	ns
	ns
	ns

	NDF
	64.52
	53.52
	66.16
	60.84
	1.73
	ns
	ns
	ns

	ADF
	53.57
	56.23
	58.09
	54.37
	1.70
	ns
	ns
	ns


PO= palm oil; SO= Sunflower oil; DM= Dry matter; CP= Crude protein; EE= Ether extract; NDF = Neutral detergent fiber; ADF= Acid detergent fiber; RS= roughage sources SEM = standard error of the mean
ns = not significant











Table 5. Blood chemistry parameters in bulls
	Items
(mg/dl)
	Diets
	
SEM
	P-value

	
	Bagasse
	   Rice straw
	
	     RS
	  OILS
	RS*
OILS

	
	PO
	SO
	PO
	     SO 
	
	
	
	

	Plasma glucose
	91.50
	 92.00
	86.25
	85.50
	  5.24
	ns
	ns
	ns

	BUN
	19.63
	18.28
	 17.63
	15.85
	  3.55
	ns
	ns
	ns

	Cholesterol 
	111.75
	134.75
	104.75
	 88.00
	 13.71
	ns
	ns
	ns

	Triglycerides 
	  28.00
	  37.00
	  19.25
	 28.00
	  6.62
	ns
	ns
	ns


PO= palm oil; SO= Sunflower oil; RS= roughage sources; 
BUN= Blood urea nitrogen; SEM = standard error of the mean
ns = not significant

