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Evaluation of F1 Crosses from Angus, Charolais, Salers, Piedmontese, Tarentaise and Hereford Sires. I. Calf performance and heifer development.
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ABSTRACT:  Calf performance was evaluated (n=625) from Hereford, Tarentaise, and Hereford-Tarentaise cross dams that were bred to either Angus (AN), Charolais (CH), Salers (SA), Piedmontese (PD), Tarentaise or Hereford (TH) bulls.  Cows began calving about March 14 each year.  Calf data were analyzed using a model including birth date, year, age of dam, calf sex, dam breed, sire breed, and sire within sire breed.  Sire within sire breed was the error term for sire breed.  Birth weights of the AN, SA sired calves and TH reciprocal crosses (37.3, 38.3 and 39.2 kg, respectively) were lower (P=0.003) than the CH and the PD sired calves (42.0 and 40.4 kg, respectively).  Sire breed had no effect on calving difficulty (P=0.9).  Sire breed affected early June weight of the calves (P=0.04) in which the AN, SA and TH sires had lower weights (93, 91 and 93 kg; respectively) than the CH and PD (96 and 98 kg).  Weaning weights were similar for all breeds (P=0.13).  Calves from CH, PD and SA sires had higher (P=0.06) hip heights at weaning (115, 114 and 114 cm respectively) when compared to AN and TH bred calves (112 cm).  Heifer calves from this study were placed in a heifer development program and evaluated until they were yearlings (n=270).  Post weaning heifer data were analyzed using a model that included year, sire breed and sire within sire breed.  Sire within sire breed was used as the error term for sire breed.  Yearling weight and hip height was greatest (P<0.06) for the CH sired heifers (358 kg and 123 cm) with the remaining sires being slightly lower (ave 339 kg and 120 cm).  Pelvic areas were largest (P=0.04) for the CH sired heifers (169 cm2) with the AN and PD being the smallest (160 and 162 cm2, respectively) and the SA and TH being intermediate (167 and 166 cm2).  In this study the PD sired progeny were more similar to CH at birth and during early growth and more similar to AN for heifer growth and development.  
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Introduction


Some producers may choose sire breeds that display a propensity to increase lean tissue in the calf.  Selecting sire breeds that compliment their cow herd and marketing all progeny may increase profitability.  The potential benefit of using these types of sires would be to produce animals that produce very lean, high yielding carcasses (Baker and Lunt, 1990; Tatum et al., 1990; Anderson et al., 2001; Grings et al., 2001).   Producers are reluctant to sell all the heifer calves produced, and are retaining these individuals as replacement females. However, there is very little information on the performance and efficiency of terminal cross females in the Northern Great Plains.  The objectives of this study were to evaluate the performance of the F1 terminal cross steer and heifer calves from birth to weaning and post-weaning growth of the heifers that were sired by Angus, Charolais, Piedmontese, Salers, Tarentaise or Hereford bulls.  

Materials and Methods

The study was conducted at Northern Agricultural Research Center, near Havre, Montana and at the Thackeray Ranch (summer range) in the Bear’s Paw Mountains.  From 1996 to 1999, calves (n=621) produced from Hereford and Tarentaise dams bred to either Angus (AN), Charolais (CH), Piedmontese (PD), Salers (SA), Tarentaise (TT) and Hereford (HH) sires were evaluated from birth to weaning.  Dam breeds included Tarentaise (TT), ¾ Tarentasie ¼ Hereford (3T1H), ½ Tarentaise ½ Hereford (TH), ¼ Tarentaise ¾ Hereford (1T3H) and Hereford (HH).   The heifers, after weaning, were placed in a heifer post-weaning growth program and evaluated for 140 d in dry lot.  

Calves were born between late March and April (45 d AI season).  Calves and their dams grazed foothill rangeland from May to October.  Cows were managed as one unit throughout the year and were provided supplemental hay from January till May and trace minerals as required (NRC, 1984).   

Calf measurements included birth weight, calving ease, May weight, July weight, weaning weight, weaning body condition score, and weaning hip heights.  Birth weight was taken within 24 h of birth.  Calving ease was scored from 1 to 5, (1=no assistance, 2=minor assistance, 3=difficult birth, 4=extreme assistance, 5=abnormal presentation or C-sections and were removed from calving ease data set).  Calves were weaned October 2.  Two trained individuals took condition scores (1 to 9 scale, 1=emaciated, 9=obese).  

After weaning, heifer calves (n=279) were grazed on improved hay field residue for 45 d prior to the initiation of the 140 d post-weaning growth period.  Heifers were fed a diet that included corn silage, barley grain, and alfalfa hay.  The diet was balanced to meet or exceed NRC (1984) requirements for 0.68 kg(d-1 growth.  Initial and final weights on the 140 d test were 2 d averages.  Yearling weights and pelvic measurements were taken at the end of the 140 d test (April).  

Calf performance data were analyzed using the GLM procedure (SAS, 1993).  The model included dam breed, year, age of dam, calf sex, sire breed, birth date and sire nested within sire breed.  Heifer post-weaning growth data were also analyzed using the GLM procedure of SAS (1993).  The model included year; sire breed and sire within sire breed.  For both analyses sire within sire breed was used for the error term for sire breed.  Treatment least squares means were separated by the LSD method (SAS, 1993) if the treatment F-test was significant (P<05).  Least squares means are reported.  

Results and Discussions

Year, calf sex and age of dam were important sources of variation (P<0.05) for pre-weaning performance.  Dam age ranged from 2 to 5 yr-old.  Older dams had calves with heavier (P=0.005) birth weights.  Cow breed affected (P=0.005) calf’s birth weight (Table 1).  Calves from TT dams had the lightest birth weight (39 kg).  Calves from the other dam breeds averaged (41 kg) and were not different from each other.  Calving ease was similar (P=0.222) for all dam breeds (Table 1).  Weaning weights were influenced by cow breed (P=0.0005). Dams with higher percentage Tarentaise breeding weaned heavier calves (Table 1).  This could be explained by the increased milk production of these types of cattle (Stevens et al., 2000), which follow the same trend as weaning weight in this study.  

Birth weights were heaviest (P=0.004) for CH and PD sired cattle (Table 2) and lowest for AN sired calves.  Calving ease was not affected by sire breed (P=0.988).  In contrast, Baker and Lunt (1990) documented increased assistance rates and birth weights for CH and PD sired calves when compared to AN sired calves.  Sire breed affected (P=0.041) May weights of the calves (Table 2).  However, sire breed did not affect (P>0.05) other later weight measurements of the calves, which is in agreement with Baker and Lunt (1990).  Weaning body condition score of the calves varied among sire breeds (P=0.045). However; the biological value of this difference seems negligible.  Hip heights at weaning were tallest for CH and PD sired calves and shortest for the AN sired calves.  Baker and Lunt (1990) observed weaning heights of 110 cm for CH and PD sired calves and 108 cm for AN sired calves. These results were slightly shorter than the cattle on this study but followed the same trend.  In both studies the CH and PD sired calves were taller than the AN sired calves.

Cow breed did not affect heifer post-weaning growth during the 140 d test (P>0.05).  Sire breed did not affect (P> 0.05) yearling weights, pelvic heights, or pelvic widths (Table 3).  However, pelvic area of the CH and SA sired heifers were larger than the AN and PD sired heifers (P=0.045).  This difference in pelvic area could have an effect upon calving ease when these heifers have their first calf (Davis et al, 2001).  Heifers sired by PD had a lower (P=0.002) ADG during the 140 d test than did the CH and SA sired heifers (Table 3).  This trend of reduced ADG for PD has also been documented for post-weaning growth of steers (Anderson et al., 2001; Grings et al., 2001).  

Implications

Piedmontese sired calves were more similar to Charolais sired calves prior to weaning and more similar to Angus sired heifers during post weaning development

Literature Cited

Anderson, D. C., D. D. Kress, D. W. Bailey, D. L. Boss and K. C. Davis.  2001.  Evaluation of F1 crosses from Angus, Charolais, Salers, Piedmontese, Tarentaise, and Hereford sires. II: Feedlot and carcass traits.  Proc. West. Sec. Amer. Soc. Anim. Sci. 52.

Baker, J. F.  and D. K. Lunt.  1990.  Comparison of production characteristics form birth through slaughter of claves sired by Angus, Charolais or Piedmontese bulls. J. Anim. Sci. 68:1562-1568. 

Davis. K. C., D. D. Kress, D. C. Anderson and D. L. Boss.  2001.  Evaluation of F1 crosses from Angus, Charolais, Salers, Piedmontese, Tarentaise, and Hereford sires. III: Cow traits of 2-yr-old and 3 and 4-yr-old dams.  Proc. West. Sec. Amer. Soc. Anim. Sci. 52.

Grings E. E., R. E. Short, M. D. MacNeil, R. A. Roeder and M. J Roeder.  2001.  Interaction in postweaning production of F1 cattle from Hereford, Limousin or Piedmontese sires. J. Anim. Sci. 79:317-324.  

NRC, 1984.  Nutrient Requirements of Beef Cattle.  (6th. Ed.).  National Academy Press, Washington, DC.  

SAS.  1993.  SAS/STAT Users Guide.  SAS inst.  Inc.  Cary NC.  

Stevens, J. D., d. D. Kress, D. C. Anderson and K. C. Davis.  2000.  Maternal biological efficiency in beef cattle.  Proc. West. Sec. Amer. Soc. Anim. Sci. 51:51-53.

Tatum, J. D., K. W. Gronewald, S. C Seideman and W. D. Lamm.  1990.  Composition and quality of beef from steers sired by Piedmontese, Gelbvieh and Red Angus Bulls.  J. Anim. Sci. 68: 1049-1060.  

Table 1.  Least Square Means of dam breeds for the performance of calves sired by Angus (AN), Charolais (CH), Piedmontese (PD), Salers (SA) and Tarentaise and Hereford (T x H) reciprocal cross bulls from 1996 to 1999.  Dams were from Hereford x Tarentaise breeding (TT, 3T1H, TH, 1T3H, and HH)1.

	Trait
	TT
	3T1H
	TH
	1T3H
	HH
	Pr > F

	Birth Weight, kg
	38.9a
	40.4b
	40.8b
	40.8b
	41.3b
	0.0001

	Calving Ease2
	1.1
	1.2
	1.2
	1.2
	1.2
	0.222

	May Weight, kg
	93
	94
	94
	94
	94
	0.939

	July Weight, kg
	157
	158
	155
	154
	152
	0.224

	Weaning Weight, kg
	232a
	231a
	228ab
	224b
	220b
	0.0005

	Weaning Cond. Score
	5.0
	5.0
	5.1
	5.0
	5.1
	0.630

	Weaning Hip Height, cm
	114a
	114a
	114a
	112b
	112b
	0.0001


a,b,c
Rows without common superscripts differ Pr < .05.

1
Tarentaise=TT, ¾ Tarentaise ¼ Hereford=3T1H, ½ Tarentaise ½ Hereford=TH, ¼ Tarentaise ¾ Hereford=1T3H and Hereford=HH

2
Calving ease scale varied from 1 to 5 (1 = no assistance, 2 = minor assistance, 3 = major assistance, 4 = very difficult birth, 5 = abnormal presentation and removed from data set).

Table 2.  Least Square Means of performance of calves sired by Angus (AN), Charolais (CH), Piedmontese (PD), Salers (SA) and Tarentaise and Hereford (T x H) reciprocal cross bulls from 1996 to 1999.  Dams of these calves were from Hereford x Tarentaise breeding (TT, 3T1H, TH, 1T3H, and HH)1.

	Trait
	AN
	CH
	PD
	SA
	T x H
	Pr > F

	Birth Weight, kg
	37.3a
	42.0c
	40.4bc
	38.3a
	39.2ab
	0.004

	Calving Ease2
	1.2
	1.2
	1.2
	1.2
	1.2
	0.988

	May Weight, kg
	93a
	96b
	98b
	91a
	93ab
	0.041

	July Weight, kg
	155
	159
	157
	152
	154
	0.224

	Weaning Weight, kg
	226
	232
	230
	222
	223
	0.127

	Weaning Cond. Score
	5.1b
	5.0ab
	5.0ab
	4.9a
	5.1b
	0.045

	Weaning Hip Height, cm
	112a
	115c
	114bc
	114bc
	112ab
	0.006


a,b,c
Rows without common superscripts differ Pr < .05.

1
Tarentaise=TT, ¾ Tarentaise ¼ Hereford=3T1H, ½ Tarentaise ½ Hereford=TH, ¼ Tarentaise ¾ Hereford=1T3H and Hereford=HH

2
Calving ease scale varied from 1 to 5 (1 = no assistance, 2 = minor assistance, 3 = major assistance, 4 = very difficult birth, 5 = abnormal presentation and removed from data set).

Table 3.  Least Square Means for post-weaning performance of heifers during a 140 d gain test.  Heifers were sired by Angus (AN), Charolais (CH), Piedmontese (PD), Salers (SA) and Tarentaise and Hereford (T x H) reciprocal cross bulls from 1996 to 1999.  Dams of these heifers were from Hereford x Tarentaise breeding (TT, 3T1H, TH, 1T3H, and HH)1.

	Trait
	AN
	CH
	PD
	SA
	T x H
	Pr > F

	Yearling Weight, kg
	344
	358
	333
	344
	333
	0.067

	Pelvic Height, cm
	14.1
	14.6
	14.3
	14.4
	14.4
	0.060

	Pelvic width, cm
	11.3
	11.6
	11.3
	11.6
	11.4
	0.333

	Pelvic Area, cm2
	160c
	169a
	162bc
	168ab
	166abc
	0.045

	Yearling Hip Height, cm
	120c
	123a
	121bc
	122ab
	119c
	0.003

	ADG 140 d test, kg(d-1
	0.53b
	0.56a
	0.48c
	0.55ab
	0.51bc
	0.002


a,b,c
Rows without common superscripts differ Pr < .05.

1
Tarentaise=TT, ¾ Tarentaise ¼ Hereford=3T1H, ½ Tarentaise ½ Hereford=TH, ¼ Tarentaise ¾ Hereford=1T3H and Hereford=HH

