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Summary
      This research has been conducted to indicate the effect of cubed total mixed ration on feedlot male calves performance. 24 brown Swiss male calves (225±16) kg weight with (234 ± 20) days age were placed in a completely randomized design allocated to three diets and fed ad- libitum for 100 days individually. Experimental diets included 1) total mixed ration 2) cubed total mixed ration which the concentrate part of this diet was processed under steam with the temperature of 120o C for 1 minute 3) cubed total mixed ration. Physical hardness of feed cubes among diets showed significant differences (P<0.05). The apparent dry matter, organic matter, crude protein and NDF digestibility did not indicate any significant difference between calves (P>0.05). Rumen pH and chewing activity showed significant differences (P<0.05). Neither serum metabolites (Glucose, BUN and IGF-I) nor ruminal N-NH3 did not show any significant difference (P>0.05). The average daily dry matter intake between calves (9.45, 8.81 and 9.98 kg/day), respectively and average daily weight gain (1497, 1400 and 1615 gr/day), respectively showed significant differences (P<0.05). Feed conversion ratio did not show any significant differences (P>0.05). Hot carcass weight (255.45, 234.50 and 266.50) respectively, showed significant difference between calves (P<0.05). Consequently cubed diet did not show any negative effect and easily consumed in large quantities by calves.
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Introduction:
      Shortage of organized fattening systems, limitation for feed sources and also drought and lake of suitable pasture in Iran lead us to think about cubed complete ration. It can be prepared in factory and easily distributed in farms therefore is not time consumable for farmers to prepare the feed. Further more farmers who without knowledge about calves nutrient requirements and balancing diet will be able to use this kind of prepared feed in their farms. Klusmeyer et al., (1990) reported that Feeding cubes that supply a total mixed ration to cows may be beneficial, because the cubes provide all required nutrients, decrease transportation cost for feeds, and reduce feed wastage from the feed bunk. Hence the aim of this study is to investigate and evaluate the effect of Cubed Complete Ration on Feedlot Male Calves.

Material and methods:
In this research 24 Brown Swiss male calves (225±16) Kg weight with (234 ± 20) days age were used to evaluate the effect of feeding cubed complete ration on feedlot male calves. Experimental diets were consisted of 1) total mixed ration (TMR) 2) cubed total mixed ration which the concentrate part of this diet was processed under steam with the temperature of 120OC for 1minute 3) cubed total mixed ration. Ingredients of diet presented in Table 1.

	Table 1. Ingredients of diet (DM basis).

	Ingredients
	% of DM
	Ingredients
	% of DM

	Alfalfa hay
	20
	Cotton seed meal
	5

	Wheat straw
	10
	Urea
	0.5

	Wheat bran
	10
	Salt
	0.2

	Barley
	30
	Limestone
	0.5

	Corn
	10.9
	Sodium bicarbonate
	0.5

	Molasses
	6
	Mineral premix
	0.2

	Sugar beet pulp
	5
	Vitamin  premix
	0.2


 
 

      Physical hardness of feed cubes in second and third diet was determined based on Adapa et al., (2005). Experiment was conducted in cattle husbandry farm, Shahid Hashemi-Nezhad Education Center located in Mashhad, Iran. Calves were divided to three treatments with eight replications and placed in completely randomized design. Diets were fed ad-libitum, three times daily, individually for 100 days with free access to water. Calves were weighted every 20 days from the beginning of experiment. Apparent digestibility of Dry matter, Crud Protein, Organic Matter and Neutral Detergent Fiber were determined with total collection of fesses for 5 days. Dry matter intake, daily weight gain, Chewing activity and hot carcass weights of calves were determined based on Beauchemin et al., (2001). Ruminal fluid Samples were taken at 3h after morning feeding with using the suction strainer technique (Shain et al., 1999) to determine the ruminal pH and nitrogen ammonia. Blood from the vena jugularis was taken at the 0h and 3h after morning feeding from calves to determine BUN, Glucose, and IGF-I based on Davis et al., (1995). Obtained data were analysed as a completely randomized design using the GLM procedure of SAS (1989). Means were computed and treatment comparisons were made using the Duncan Multiple Test Range.

Results and discussion:
      However the ingredients of second and third diet were the same but physical hardness of feed cubes in second diet was increased significantly due to processing of concentrate and gelatinization of starch (Moran and Ferket, 1984) (Table 2). 
	Table 2. Physical hardness of cubes

	Diets
	Hardness (Kg/cm2)

	2
	47.5 a

	3
	39.5 b

	SEM
	9.3


 
 

      Apparent digestibility of dry matter (DM), organic matter (OM), crude protein (CP) and NDF1 did not indicate any significant differences between diets (P>0.05). This finding is in agreement with Beauchemin and Rode, (1994). Data are presented in Table 3. 

	Table 3. Apparent digestibilities of DM, CP, OM and NDF in diets

	 
	Apparent digestibility

	Diets
	DM
	CP
	OM
	NDF

	1
	64.46
	57.33
	65.59
	47.25

	2
	63.48
	58.29
	65.12
	40.01

	3
	64.90
	62.95
	67.77
	41.50

	SEM
	0.90
	2.20
	1.40
	2.10


 
 

      Rumen fluid pH only between cows fed by first and second diet showed significant differences (P<0.05). With regard to comparing between calves fed with cubed (third diet) and none cubed diet (first diet) it could be concluded that cubing process could not affect on rumen pH significantly (P>0.05). On the other hand due to heat processing concentrate part of second diet, degradability of concentrate part in second diet increased and decrease in pH was observed (Table 4). Chewing activity data in Table 4 indicated significant differences (P<0.05) between none cubed (first diet) and cubed diet (second and third diets). However chewing activity decreased due to cubing process, nevertheless rumen pH and apparent digestibility of third diet, still unaffected significantly. Whereas Klusmeyer et al., (1990) described that rumen fluid pH in cows fed by cubed diet was significantly lower than cows fed by non-cubed diet. In this experiment it seems that decrease in pH in second diet was directly related to heat processing of concentrate part of diet because in third diet this significant decrease in rumen pH was not observed. Dry matter intake (DMI), Average daily gain (ADG) and hot carcass weight did not indicate any significant differences (P>0.05) between calves fed by none cubed diet and cubed diets. This result was in agreement with Klusmeyer′s research data in 1990. Significant differences between calves (P<0.05) fed with second and third diet were observed. Low DMI, ADG and hot carcass weight in calves fed with second diet revealed the negative effects of processing, on concentrate part of diet. However heat processing in second diet not only increased rumen degradability of concentrate part and disturbance in ruminal pH but also increased physical hardness of cubes. Therefore low DMI conduced to low ADG and finally low hot carcass weight in this group of calves (Table 4). Feed conversion ratio (FCR) and Ruminal ammonia nitrogen did not show any significant differences between calves fed by diets (P>0.05). Chewing activity decreased significantly by cubing process (P<0.05). However chewing activity decreased significantly (P<0.05) due to cubing process but DMI, apparent digestibility, ADG, hot carcass weight and rumen pH did not show any significant differences among calves fed cubed and non cubed diet.(Table 4).

	Table 4. Effects of diets on DMI, Apparent digestibility, ADG, FCR, carcass weight and  chewing activity and pH

	 
	Diets
	

	Item
	1
	2
	3
	 
	

	No. of calves
	8
	8
	8
	SEM
	

	Days on feed
	100
	100
	100
	 
	

	DMI, Kg DM/d
	9.45 ab
	8.81 b
	9.98 a
	0.30
	

	Initial weight Kg
	254.67
	254.97
	254.65
	6.15
	

	Final weight  Kg
	383.95 b
	373.35 b
	408.48 a
	7.10
	

	ADG kg/d
	1.49 ab
	1.40 b
	1.61 a
	0.07
	

	Feed conversion ratio 

(kg feed/kg gain)
	6.32
	6.47
	6.20
	0.20
	

	Hot carcass wt ,kg
	255.45 ab
	234.50 b
	266.50 a
	8.7
	

	Ruminal pH
	6.47 a
	6.12 b
	6.26 ab
	0.08
	

	Ammonia. mg/dl
	11.21
	10.36
	11.475
	1.3
	

	Chewing activity 

(eating + ruminating)
	 
	 
	 
	 
	

	Min/d
	475 a
	261.25 b
	282.50 b
	32.70
	

	Min/kg of  DM
	45.45 a
	28.18 b
	29.76 b
	3.20
	

	Min/kg  of  NDF
	114.38 a
	74.38 b
	90.46 b
	8.50
	


 
 

      Blood metabolites (Glucose, BUN and IGF-I) did not differ between calves fed by diets. Consequently cubing process did not affect on calves blood parameters. Data are presented in Table 5.

	Table 5. Effects of diets on blood metabolites 

	 
	Diets
	

	Item
	1
	2
	3
	SEM
	

	Glucose 0h  (mg/dl)
	79.90
	78.63
	83.73
	2.33
	

	Glucose 3h  (mg/dl)
	81.00
	76.33
	81.00
	5.67
	

	BUN 0h (mg/dl)
	13.63
	13.57
	13.73
	0.60
	

	BUN 3h (mg/dl)
	16.33
	16.33
	16.67
	0.63
	

	IGF-I 3h (ng/ml)
	523.67
	688.33
	774.33
	130.67
	


Conclusions:
      Acceptability of the cubed diet by calves was excellent, and calves easily consumed large quantities of this feed without any negative effect on calves’ performance. Therefore with regard to advantages and considering condition and cost of cubing process, it can be applied in calves fattening systems. On the other hand additional researches are needed to find range of suitable physical hardness, and improve durability, quality and digestibility of cubes. 
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Summary 


      This research has been conducted to indicate the effect of cubed total mixed 
ration on feedlot male calves performance. 24 brown Swiss male calves (225±16) 
kg weight with (234 ± 20) days age were placed in a completely randomized 
design allocated to three diets and fed ad- libitum for 100 days individually. 
Experimental diets included 1) total mixed ration 2) cubed total mixed ration 
which the concentrate part of this diet was processed under steam with the 
temperature of 120o C for 1 minute 3) cubed total mixed ration. Physical 
hardness of feed cubes among diets showed significant differences (P<0.05). The 
apparent dry matter, organic matter, crude protein and NDF digestibility did 
not indicate any significant difference between calves (P>0.05). Rumen pH and 
chewing activity showed significant differences (P<0.05). Neither serum 
metabolites (Glucose, BUN and IGF-I) nor ruminal N-NH3 did not show any 
significant difference (P>0.05). The average daily dry matter intake between 
calves (9.45, 8.81 and 9.98 kg/day), respectively and average daily weight gain 
(1497, 1400 and 1615 gr/day), respectively showed significant differences 
(P<0.05). Feed conversion ratio did not show any significant differences (P>0.05). 
Hot carcass weight (255.45, 234.50 and 266.50) respectively, showed significant 
difference between calves (P<0.05). Consequently cubed diet did not show any 
negative effect and easily consumed in large quantities by calves. 
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