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ABSTRACT:  Two hundred sixty newly received crossbred steers (266.8 _ 18.1 kg initial BW) were used to evaluate effect of concentrated separator by-product (CSB; desugared molasses) and weaning management on DMI, growth, and health. Trial was conducted in two consecutive yr with steers shipped approximately 300 km. Upon arrival steers were allowed free access to long-stemmed grass hay and water, weighed, and given a bovine respiratory disease (BRD) complex booster. Steers were stratified by weight and allotted randomly to treatment. Treatments were arranged in a 2 ´ 2 factorial. Factors were dietary CSB (0 or 5%; DM basis) and weaning management: (weaned day of shipping, SHIP; or weaned 3 to 5 wk prior to shipping, WEAN). Diets with CSB contained 50% alfalfa-brome hay, 40.5% corn, 5% CSB, and 4.5% supplement; while diets without CSB contained 50% alfalfa-brome hay, 44% corn, and 6% supplement. Water was added to 0% CSB diets at same percent (as fed basis) as CSB in the 5% CSB diets to eliminate affects of diet acceptability. Diets were formulated to contain a minimum 13.5% CP, 0.7% Ca, 0.32% P, 0.9% K, and 13.9 g/ton decoquinate. Steers were fed for 27 d (Yr 1) and 28 d (Yr 2). Performance data was analyzed with GLM procedure of SAS and health data was analyzed with Chi-square, no CSB ´ Yr interactions were detected (P > 0.50). Weaning management ´ Yr interactions for BW (P < 0.001) occurred due to WEAN steers being lighter in Yr 2 vs Yr 1; WEAN steers were heavier (P < 0.001) throughout. Dry matter intake was 9.8% greater (P = 0.006) for entire feeding period for steers consuming 5% CSB. Weaned steers consumed 5.5% more (P = 0.05) of their BW in feed compared with SHIP steers. Dietary addition of CSB did not affect morbidity (P = 0.39) or mortality (P = 0.93). Weaning calves 3 to 5 wk prior to shipping reduced number of calves displaying signs of BRD (P = 0.07). Inclusion of 5% CSB in diets fed to newly received steers increases DMI, which may improve health and performance of calves under higher degrees of shipping stress.
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 Introduction
Concentrated separator by-product (CSB; desugared molasses) is produced after beet molasses undergoes ion 
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exclusion separation in which sugar molecules are separated 

out of molasses, concentrating ash and protein in CSB.  Lab analysis of CSB (DM basis) is 78.2% DM, 21.2% CP, 0.09% Ca, 0.01% P, 9.69% K, 3.58% Na, 1.15% S, 0.02% Mg, 99 mg/kg Fe, 19 mg/kg Mn, and 26 mg/kg Zn (Midwest Laboratories, Inc, Omaha, NE).  Weidmeier et al. (1992) compared CSB with molasses in two cattle experiments.  Their results indicate that diets with CSB lower apparent total tract CP digestion in a 92% forage diet and increased apparent total tract DM and NDF digestion in a 57% roughage diet.  In a growing and finishing trial, Schimek et al. (1999) replaced corn and urea with 10% CSB and showed an increase in DMI.

Hutcheson and Cole (1986) reported that intake by newly-received calves can be as low as 0.5% of BW during the first wk after arrival at a feedlot.  Inadequate nutrient intake adds to the stress of newly-received calves, increasing susceptibility to disease (Cole, 1996).  Being able to increase nutrient intake by calves during the first two wk post arrival may potentially reduce that susceptibility (Galyean et al., 1999).  In a review on BRD, Cole (1996) stated that preweaning calves 30 to 60 d decreases morbidity and mortality by 20% and feed efficiency by 0 to 7% compared with calves not preweaned.  The objective of this research was to evaluate the effect of CSB on intake, gain, and health of newly received feedlot calves.

Materials and Methods
Animals, Experimental Design, and Diets.  Two hundred sixty newly received crossbred steers (266.8 ± 18.1 kg initial BW) were fed for 27 d (Yr 1) and 28 d (Yr 2) to evaluate the effect of 5% (DM basis) dietary CSB addition on intake, gain, and health.  Steers originated from south central North Dakota and were shipped approximately 300 km to the North Dakota State University Animal Research Center in Fargo.  

The experiment was a randomized complete block design and treatments were arranged as a 2 ´ 2 factorial; factors were CSB (0 or 5%) and weaning management (weaned day of shipping, SHIP; or weaned three to five wk prior to shipping, WEAN).  Within each factor, steers were stratified by weight and allotted randomly to a pen.

Upon arrival at the research center, steers were allowed ad libitum access to long-stemmed grass hay and water.  During initial weighing steers were given a booster vaccination against bovine rhinotracheitis virus diarrhea, parainfluenza3, respiratory syncitial virus, and Haemophilus somnus and ear tagged.  Steers were implanted with 200 mg progesterone-20 mg estradiol (Synovex S; Fort Dodge Animal Health; Fort Dodge, IA).

Dietary treatments were imposed after calves were weighed on the second full d of initial weighing.  Initial and final weights were an average of two-consecutive d weights taken in the morning prior to feeding.  Fourteen-d wt was a single-d weight in Yr 1; whereas, it was an average of two-d weight in Yr 2.  There were 21 pens (14 pens of SHIP steers and seven pens of WEAN steers) within each of the CSB treatments (0 and 5%).

Diets were formulated to meet the nutrient requirement for growing cattle (NRC, 1996).  During the first two wk, the diet without CSB consisted of 50% alfalfa-brome hay, 43% dry-rolled corn, and 7% supplement; whereas, the diet with CSB contained 50% alfalfa-brome hay, 40% dry-rolled corn, 5% CSB, and 5% supplement (DM basis).  During the second two wk, the diet without CSB contained 50% alfalfa-brome hay, 45% dry-rolled corn, and 5% supplement; whereas, the 5% CSB diet contained 50% alfalfa-brome hay, 41% dry-rolled corn, 5% CSB, and 4% supplement (DM basis).  Water was included in the diet without CSB equal to the level of CSB (6.33%, as fed basis) in CSB diet to minimize differences in diet acceptability.  Diets were formulated to contain a minimum of 13.5% CP, 0.7% Ca, 0.32% P, 0.9% K, and 15.2 mg/kg decoquinate.  The amount of feed offered was adjusted daily based on bunk assessment made prior to feeding.  Orts were collected on weigh days, weighed, sub-sampled, and dried at 55° C for 48 hours to calculate pen dry matter intake and feed efficiency.

Health.  Rectal temperature was measured in steers showing signs of bovine respiratory disease (BRD; nasal discharge, lethargy, anorexia).  If rectal temperature exceeded 39°C, steers were treated with antibiotic.  Antibiotics used and dosage were either: 20 mg/kg BW of Liquamycin LA200 (Pfizer, Exton, PA), 10 mg/kg BW of Micotil 300 (Elanco Animal Health, Indianapolis, IN), or 40 mg/kg BW of Nuflor (Schering Plough Animal Health Corp., Union, NJ).  Liquamycin LA200 and Micotil 300  were used in Yr 1; whereas, Micotil 300 and Nuflor were used in Yr 2.

Only steers showing signs of BRD and having a rectal temperature exceeding 39°C were used in morbidity analysis.  Steers considered morbid (following the guidelines previously stated in this paper) at least seven d after their last antibiotic treatment for BRD were considered as a separate case of morbidity.

Statistics Analysis.  The experiment was designed as a randomized complete block where treatments were arranged as a 2 ´ 2 factorial; factors were CSB (0 or 5%) and weaning management (weaned day of shipping or weaned 3 to 5 weeks prior to shipping).  Pen was used as the experimental unit.  Performance data from each year was combined and analyzed with the GLM procedure of SAS (SAS Inst., Cary, NC).  Model effects were CSB, weaning management, Yr, CSB ´ weaning management, CSB ´ Yr, and weaning management ´ Yr.  Concentrated separator by-product ´ Yr and CSB ´ weaning management interactions were tested and then removed from the model (P > 0.46).  Health data for each year was combined and analyzed with Chi-square (Microsoft Excel 8.0, Microsoft Corp., Redmond, WA).

Results
Performance Data.  Addition of CSB did not affect initial, 14 d, or final weight (P > 0.38; Table 1).  Dry matter intake was greater for steers fed 5% CSB compared with steers fed 0% CSB during the first two wk  (9.3% greater; P = 0.04), second two wk (10.1% greater; P = 0.02), and for the entire trial (9.8% greater; P = 0.006).  The same response was shown when intake was expressed relative to BW (P < 0.04).  Steers fed 5% CSB gained faster (P = 0.07) during d 1 to 14.  No other measurement ADG or feed efficiency were affected by dietary CSB addition (P > 0.13).

Compared with Yr 1, BW of SHIP steers was heavier in Yr 2; conversely, WEAN steers were lighter in Yr 2 compared with Yr 1 causing weaning management ´ Yr interactions for initial, 14 d, and final weights (P < 0.001).  A  weaning management ´ Yr interaction (P = 0.07) also occurred for DMI during d 1 to 14 because WEAN steers  were lighter in Yr 2 compared with Yr 1 and consumed less feed (8.3 vs 9.1 kg/d, respectively).  No difference or interaction was detected when intake was expressed relative to BW (P > 0.20).  Weaned steers (WEAN) consumed more feed, 16.8% greater daily intake (P < 0.001) and 5.5% more of their BW  (P = 0.05), than SHIP steers for the entire trial.  Weaned steers (WEAN) gained 27.9% (P = 0.02) faster during d 1 to 14.  Compared with WEAN steers, SHIP steers were 24.6% (P = 0.03) more efficient during d 15 to 28.  

Health Data.  Addition of CSB did not affect morbidity (P > 0.24), where 11.2 and 6.5% of the steers consuming the 0 and 5% CSB diets were treated for BRD, respectively.  Fewer (3.7 vs 11.4%; P = 0.06) WEAN steers were treated for BRD compared with SHIP steers, respectively.

There was no affect of addition of dietary CSB (P = 0.93) or weaning management (P = 0.49) on mortality.  Death loss was 0.8% during this experiment.

Discussion
Low feed intake associated with newly-received feedlot cattle (Hutcheson and Cole, 1986) and the potential for increased infection due to depressed nutrient intake (Galyean et al., 1999), substantiates the importance in finding feedstuffs that positively affect intake.  Moreover, calculations by Hicks et al. (1990) show a positive correlation exists (R2 = 0.64 to 0.77) for intake from d 8 to 28 after arrival at a feedlot with overall feed intake from receiving to slaughter.  Galyean and Hubbert (1995) projected that cattle consuming greater amounts of feed during the receiving phase will gain faster and be more profitable.  The data of Hicks (1990), the projections of Galyean and Hubbert (1995), and the benefits of increased intake on reduced susceptibility to disease discussed by Cole (1996) and Galyean et al. (1999) show that maintaining adequate intake during the first month on feed is important for cattle feeders.

Intake improved by 9.8% (kg/d) and 9.3% (% of BW) over the entire trial for steers fed diets with 5% CSB  compared with steers fed diets without CSB.  Dietary addition of 10% CSB has increased intake 6.3% in a steer growing trial and 7.2% in a steer finishing trial (Schimek et al., 1999).  Explanation of the increased intake with addition of CSB in our study is difficult.  The physical attributes of CSB binding fine feed particles and reducing dust (Church and Kellems, 1991) may have increased diet acceptability.  Wiedmeier et al. (1992) compared dietary addition of CSB with molasses on digestibility of a 45% roughage diet and reported that apparent total tract digestibility of DM and NDF increased because of a tendency for increased ruminal pH for CSB-fed cows.  Improvements in both diet acceptability and NDF digestibility may have contributed to the increased intake measured in our trial.

The increase in ADG during the first two wk for CSB-fed steers compared with steers not fed CSB may be explained by an increase in gastrointestinal tract fill due to the increase in DMI that occurred during the corresponding period.  A similar response occurred during the first two wk for WEAN steers.  Weaned steers (WEAN) gained 27.9% faster than SHIP steers and also consumed 5.5% more of their BW in feed which may explain the increased rate of gain during that period.  

Responses seen in our trial with regard to weaning management in general follow data summarized by Cole (1996), where preweaned and/or preconditioned calves consumed more feed than calves not preweaned or preconditioned, had no difference in ADG, had a reduction in efficiency (7%, P = 0.28, in our experiment compared with a range of 0 to 7% reported by Cole, 1996), and had reduced occurrence of morbidity (8%, P = 0.06, in our experiment compared with 20% reported by Cole, 1996).  In the first two wk, WEAN steers gained faster compared with SHIP steers which is  in contrast to Cole (1996); however, gain was not different for WEAN and SHIP steers over the entire trial.

Implications
Concentrated separator by-product included in diets fed to newly-received feedlot calves increases intake; therefore, concentrated separator by-product  may be effective in reducing the time taken for newly-received calves to regain proper nutrient intake, thereby decreasing morbidity.
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	Table 1. Effect of CSB (0 or 5%, DM basis) and weaning management (weaned d of shipping, SHIP; or weaned 3 to 5 wk prior to shipping, WEAN) on performance of newly-received steers. 

	
	Dietary CSB, % DM basis
	
	
	Weaning management
	

	Item
	0
	5
	SEMa
	P
	SHIP
	SEMb
	WEAN
	SEMc
	P

	Bodyweight, kg
	
	
	
	
	
	
	
	
	

	    Initial
	271.3
	271.0
	1.6
	0.89
	257.2
	1.4
	285.0
	1.9
	< 0.001d

	    14 d
	288.4
	291.4
	2.6
	0.41
	273.7
	2.2
	306.1
	3.1
	< 0.001d

	    Final
	305.8
	309.8
	3.4
	0.39
	292.2
	2.8
	323.3
	4.0
	< 0.001d

	DMI, kg
	
	
	
	
	
	
	
	
	

	    First two wk
	7.68
	8.40
	0.24
	0.04
	7.39
	0.20
	8.69
	0.29
	0.001e

	    Second two wk
	7.95
	8.76
	0.24
	0.02
	7.75
	0.20
	8.97
	0.28
	0.001

	    Overall
	7.82
	8.59
	0.19
	0.006
	7.57
	0.16
	8.84
	0.23
	< 0.001

	DMI, % BW
	
	
	
	
	
	
	
	
	

	    First two wk
	2.73
	2.98
	0.08
	0.03
	2.78
	0.07
	2.93
	0.10
	0.21

	    Second two wk
	2.66
	2.91
	0.06
	0.004
	2.73
	0.05
	2.84
	0.07
	0.20

	    Overall
	2.70
	2.95
	0.05
	< 0.001
	2.75
	0.04
	2.90
	0.06
	0.05

	ADG, kg
	
	
	
	
	
	
	
	
	

	    First two wk
	1.23
	1.46
	0.09
	0.07
	1.18
	0.08
	1.51
	0.11
	0.02

	    Second two wk
	1.24
	1.32
	0.10
	0.58
	1.32
	0.08
	1.23
	0.12
	0.53

	    Overall
	1.26
	1.41
	0.08
	0.14
	1.27
	0.06
	1.39
	0.09
	0.28

	Feed efficiency, %
	
	
	
	
	
	
	
	

	    First two wk
	15.7
	17.1
	1.0
	0.33
	15.9
	0.9
	17.0
	1.2
	0.51

	    Second two wk
	15.1
	15.0
	1.0
	0.95
	16.7
	0.8
	13.4
	1.2
	0.03

	    Overall
	15.8
	16.4
	0.7
	0.54
	16.7
	0.6
	15.6
	0.8
	0.28


a n = 21

b n = 28

c n = 14

d Weaning management ´ Yr interaction (P < 0.001)

e Weaning management ´ Yr interaction (P = 0.07)

