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INFLUENCE OF FIBROZYME ON  GROWTH PERFORMANCE OF YEARLING STEERS
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ABSTRACT: Seventy-two yearling crossbred steers (348kg) were used in 121-d randomized complete block experiment to evaluate the influence of Fibrozyme® (an enzyme blend having both xylanase and cellulase activity; Alltech Inc., Nicholasville, KY; 0 vs 15g/d)  supplementation on growth performance. During the first 84-d (growing phase) the basal diet contained 22% forage and 65% steam-flaked sorghum. From d-85 to d-121 (finishing phase) the basal diet contained  12% forage and 75% steam-flaked sorghum. Fibrozyme® supplementation  increased (P <  .10) ADG 6% during the growing phase, and 20% (P <  .05) during the finishing phase. Over the entire study, Fibrozyme® supplementation increased ADG 10% (P < .01). Fibrozyme® supplementation did not influence  (P > .10) DMI. However, it did increase (P < .10) gain efficiency (6.3%) and dietary NEg  (5.1%). Fibrozyme® supplementation increased (2.7%, P < .05) carcass weight, but did not influence (P > .10) dressing percentage. Increased ADG without concurrent increases in DMI with Fibrozyme® supplementation were not expected, particularly during the late finishing phase when dietary fiber levels were low. Results suggest that Fibrozyme supplementation may enhance cattle performance in a manner independent of its effects on fiber digestion.
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Introduction
The two limiting factors affecting the rate of ruminal fiber digestion are pH and physical chemical interactions among cell wall constituents.  Ruminal pH affects fiber digestion through its influence on the specific growth rates of cellulolytic bacteria (Russell and Wilson, 1996). The physical-chemical interactions among cellulose, hemicelluloses, and lignins impede enzyme access, slowing the rates of fiber digestion.

Ruminal deficiencies in fibrolytic capacity may be partially overcome by enzyme supplementation. Combinations of cellulase and xylanase enzymes have enhanced in vitro (Feng at al. 1996; Howes et al. 1998) and in vivo digestion (Lewis at al., 1996), growth performance of steers fed forage-based diets (Beauchemin et al. 1995) and milk production (Howes et al., 1998). Recently Zinn and Salinas (1999) used Fibrozyme® (a commercial enzyme containing xylanase and cellulase activity) to increase the digestion of fiber and performance of feedlot steers fed a high-energy growing diet. The objective of this study was to evaluate the influence of fibrolytic enzyme supplementation on the growth performance of feedlot steers during the growing and finishing phases.

Materials and Methods 
Seventy-two yearling crossbred steers were used in a 121-days growing-finishing trial to evaluate the influence of  Fibrozyme® (an enzyme blend having both xylanase and cellulase activity; Alltech Inc., Nicholasville, KY; 0 vs 15g/d) supplementation on growth performance. During the first 84-d (growing phase) the basal diet contained 22% forage and 65% steam-flaked sorghum. From d-85 to d-121 (finishing phase) the basal diet contained 12% forage and 75% steam- flaked sorghum. Composition of experimental diets is shown in Table 1. The trial was initiated January 31, 2000. Steers were blocked by weight and assigned within weight groups to 6 pens (6 steers/pen). Pens were 43 m2, with 22 m2 overhead shade, and 2.4 m fence-line feed bunks. Average daily minimum and  maximum air temperatures during the trial were 16º and 39ºC, respectively. There was no precipitation; average daily relative humidity was 28%. Upon initiation of the trial steers were implanted with Synovex-S (Fort Dodge Animal Health, Overland Park, KS). Diets were prepared at approximately weekly intervals and stored in plywood boxes located in front of each pen. Steers were allowed ad libitum access to feed. Approximately  30% of daily feed consumption was provided in the morning feeding and 70% in the afternoon feeding. Hot carcass weights were obtained from all steers at time of slaughter. In determining steer performance, initial and final weights were reduced by 4% to account for digestive tract fill. Final weight was adjusted for carcass weight by dividing carcass weight by average dressing percentage. Estimates of steer performance were based on pen means. Assuming the primary determinant of energy gain was weight gain, energy gain was calculated by the equation: EG = (0.0557 BW.75 )ADG1.097, where EG is the daily energy deposited (Mcal/ day; NRC, 1984). Maintenance energy expended (Mcal/day, EM) was calculated by the equation: EM = 0.77BW.75 (NRC,1984). From the derived estimates for ER and EM, the NEm and NEg of the diets were obtained by means of the quadratic formula 
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                    where a =  -.877DMI, b = .877EM + .41DMI + EG, c =-.41EM, and NEg = .877NEm - .41. The trail was analyzed as a randomized complete block experiment (Cochran and Cox, 1950).

Results and Discussion
Treatment effects on growth performance and dietary NE of feedlot steers are shown in Table 2. Fibrozyme® supplementation  increased (P <  .10) ADG 6% during the growing phase, and 20% (P <  .05) during the finishing phase. Over the entire study, Fibrozyme® supplementation increased ADG 10% (P < .01). Fibrozyme® supplementation did not influence  (P > .10) DMI. However,  it did increase (P < .10) gain efficiency (6.3%) and dietary NEg  (5.1%). Fibrozyme® supplementation increased (2.7%, P < .05) carcass weight, but did not influence (P > .10) dressing percentage.

Improvements in ADG and gain efficiency without a concomitant increase in DMI was not expected. In a previous growing trial (Zinn and Salinas, 1999), Fibrozyme supplementation enhanced ADG, but this effect was due entirely to increased DMI. With high-concentrate growing diets it is expected that ruminal pH will be low during periods of the day, and consequently, fiber digestion will be depressed (Russell and Wilson, 1996). This depression in ruminal fiber digestion will result in greater ruminal fill, which in turn could limit energy intake (Zinn and Salinas, 1999). The use of fibrolytic enzymes could surmount this deficiency, maintaining optimal levels of ruminal fiber digestion, and thus, enabling greater DMI. However, in several instances (Rode et al., 1999; Zheng et al., 2000; Kung et al., 2000; Beauchemin et al., 1999) supplementation of dairy cattle with fibrolytic enzymes increased milk production, but did not affect DMI. 

Implications
Fibrozyme supplementation may enhance cattle performance in a manner independent of its effects on fiber digestion..
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Table 1. Composition of experimental diets.

	Item
	Phase 1
	Phase 2

	Ingredient composition, %         (DM basis)
	
	

	Alfalfa hay
	4.78
	0.00

	Sudangrass hay
	16.26
	11.41

	Steam Flaked Sorghum
	65.87
	75.49

	Yellow grease
	3.52
	3.06

	Cane molasses
	7.19
	6.99

	Limestone
	0.87
	1.45

	Urea
	0.97
	1.07

	Magnesium Oxide
	0.18
	0.13

	Trace mineral salta
	0.35
	0.39

	Nutrient composition (DM basis) b
	
	

	NE, Mcal/kg
	
	

	Maintenance
	2.03
	2.18

	Gain
	1.38
	1.51

	Crude protein, %
	13.75
	13.75

	Ether extract,%
	6.43
	6.01

	NDF, %
	24.07
	20

	Calcium, %
	0.62
	0.75

	Phosphorous, %
	0.29
	0.30


 a Trace mineral salt contained: COSO4, .068%; CuSO4, 1.04%; FeSO4, 3.57%; ZnO, .75%; MnSO4, 1.07%; KI, .052%; and NaCL, 93.4%.

b Based on tabular values for individual feed ingredients (NRC, 1984) with exception of supplemental fat which was assigned NEm and NEg values of 6.03 and 4.79, respectively

Table 2. Influence of Fibrozyme on growth performance of feedlot steers  and net energy value of the diet.
	
	Fibrozyme, g/d
	
	

	Item
	0
	15
	SEM
	P

	Pen replicates 
	6
	6
	
	

	Live weighta, Kg 
	
	
	
	

	   Initial
	348
	348
	1.8
	0.957

	   Final b   
	521
	529
	2.6
	0.094

	Weight gain, kg/d
	
	
	
	

	   d 1-84
	1.49
	1.58
	0.03
	0.056

	   d 84- 121 c
	1.17
	1.40
	0.06
	0.045

	   d 1- 121 c
	1.40
	1.54
	0.02
	0.003

	DM Intake, kg/d
	
	
	
	

	   d 1-84
	8.75
	8.92
	0.13
	0.427

	   d 84- 121
	7.95
	8.33
	0.22
	0.280

	   d 1- 121
	8.52
	8.75
	0.15
	0.332

	Expected/observed DMI
	
	
	
	

	   d 1-84
	0.97
	1.00
	0.02
	0.228

	   d 84- 121
	0.98
	1.06
	0.03
	0.129

	   d 1- 121 b   
	0.96
	1.01
	0.01
	0.071

	Gain/DM Intake, kg/kg
	
	
	
	

	   d 1-84 b
	0.170
	0.178
	0.004
	0.211

	   d 84-121 c   
	0.148
	0.168
	.007
	0.079

	   d 1- 121 c
	0.165
	0.176
	.003
	0.034

	Diet net energy, Mcal/kg
	
	
	
	 

	   Maintenance
	
	
	
	

	      d 1-84
	1.99
	2.04
	0.03
	0.227

	      d 84- 121
	2.15
	2.30
	0.06
	0.132

	      d 1- 121 b   
	2.04
	2.12
	0.03
	0.068

	  Gain
	
	
	
	

	      d 1-84
	1.33
	1.38
	0.02
	0.226

	      d 84- 121
	1.48
	1.61
	0.05
	0.132

	      d 1- 121 b   
	1.38
	1.45
	0.02
	0.068

	Carcass weight, kg c
	330
	339
	2.2
	0.034

	Dressing percentage, 
	63.4
	64.2
	0.5
	0.333


 aInitial and final weight BW reduced 4% to account for fill

 bTreatments differ ( P< .10)

 cTreatments differ (P< .05)
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