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EVALUATION OF F1 CROSSES FROM ANGUS, CHAROLAIS, SALERS, PIEDMONTESE, TARENTAISE AND HEREFORD SIRES. IV. CALF TRAITS FROM 2-YR-OLD AND 3 AND 4-YR-OLD DAMS.
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ABSTRACT:  Calf traits, including birth weight (BWT), calving ease score (CE), 40 d (WT40) and 120 d (WT120) milk test weights, and weaning weight (WWT), weaning condition score (WCS) and hip height (HHT) were evaluated on 141 calves from 2-yr-old dams and 149 calves from 3 and 4-yr-old dams. Calves averaged 195 d at weaning. Dam breeding was Angus, Charolais, Salers, Piedmontese, or Tarentaise-Hereford bulls bred to a herd of cows of Tarentaise, Hereford, and Tarentaise-Hereford crosses. The resulting F1 cross females were bred to South Devon, Angus, or Simmental bulls as 2-yr-olds and to Simmental bulls as 3 and 4-yr-olds. Model effects included year, sex, cow age, dam breed, and calf sire breed. Calves from 2-yr-old dams had an average BWT of 35 kg and average CE scores of 1.2. Calves from 3 and 4-yr-old dams averaged 44 kg of BWT with CE scores of 1.1. None of the main effects were significant for these traits within the two age groups (P>.1). This was also true for WT40 for 2-yr-old dams (P>.1), which averaged 64 kg. Calf age, sex, sire breed, and dam breed were significant (P<.05) for WT120, WWT, and HHT, with no dam breed effect (P=.72) for WCS for the 2-yr-old group. Salers and Charolais cross dams had heavier and taller calves with the remaining dam groups intermediate. Weights measured at milk test for calves from 3 and 4-yr-old dams were affected by calf age, year and cow age (P<.05). Calf age, cow age, and dam breed group affected traits measured at weaning (P<.05). Salers cross dams (250 kg) differed from Piedmontese cross dams (228 kg) in weight weaned, with the remaining dam breed groups intermediate and not different. Salers and Angus cross dams weaned calves with more body condition (5.6 score) and Salers and Tarentaise-Hereford cross dams had taller calves at weaning (116 cm) than the other dam breed groups.

Key Words: Beef Cattle, Crossbred Dams, Calf Traits

Introduction

Today’s cattle producer has an opportunity to market lean beef for the health-conscious consumer.  Some breeds, used traditionally as terminal cross sires, produce the type of carcass to fill this consumer demand. Casas et al. (1999), in a study of the myostatin gene, concluded that use of Piedmontese genetics could be an option for increased retail product yield but state the increased value of retail product must be greater than costs due to higher incidence of calving difficulty.  Use of female progeny from these crosses as replacement females may be considered in a crossbreeding system.  However, these females are not often regarded as maternal breeds.  Any benefits due to increased price for lean carcasses need to be weighed against differences in overall dam productivity. 

The objective of this paper was to evaluate traits of the calves of females sired by Angus (AN), Charolais (CH), Salers (SA), Piedmontese (PD), and Tarentaise or Hereford (TH) bulls.

Materials and Methods

Female calves from matings of AN, CH, SA, PD, or TH bulls to a group of cows of Hereford and Tarentaise breeding were retained as replacement dams at the Northern Agricultural Research Center near Havre, Montana (Boss et al., 2001).  Male progeny from these matings were used in a carcass evaluation study (Anderson et al., 2001).  As yearlings, these females were bred to South Devon or Angus and Simmental bulls during a 45 d AI breeding season.  Subsequent breeding was to Simmental bulls during a 45 d AI breeding season.  Cows calved from late March through April.  Data collected on 141 calves from 2-yr-old dams and 149 calves from 3 or 4-yr-old dams included birth weight (BWT), calving ease score (CE), milk test weights at 40 d (WT40) and 120 d (WT120), weaning weight (WWT), weaning condition score (WCS), and hip height at weaning (HHT).  Calves were weaned October 1 of each year.  Average calf age at weaning was 195 d.  BWT was recorded within 24 h of birth.  CE scores were on a scale of 1 to 5 with 1 being no assistance, 2 minor assistance, 3 difficult birth, 4 extreme assistance, including caesarean section, and 5 being abnormal presentation.  CE scores of 5 were excluded from the analysis.  

Data analyses were by the General Linear Models procedure of SAS (SAS, 2000), with the model including year, age of dam for 3 and 4-yr-olds, sex of calf, breeding of the dam, and calf sire breed for 2-yr-olds.  Calf birth date was used as a covariate. Calves from 2-yr-old dams were analyzed separately.  Dam sire within sire breed was used as the error term for dam breed effects.  Treatment least squares means were separated by the LSD method (SAS, 2000) if treatment F-tests were significant (P<.1).
Results


Mean calf BWT for 2-yr-old dams was 35 kg with CE mean scores of 1.23 (Table 1).  Calf BWT for 3 and 4-yr-old dams averaged 44 kg and CE scores averaged 1.06 (Table 2).  No main effects were significant (P>.05) sources of variation for these traits within the two age group analyses (Tables 3 and 4).  

Analysis of WT40 (Table 1) for 2-yr-old dams showed no differences due to the main effects of the model (P>.1).  Overall average weight was 64 kg with AN and SA dams averaging 67 kg, PD and TH at 61 kg and CH dams at 63 kg.  All main effects were significant for WT120, WWT, and HHT, and all effects except dam breed group were significant for WCS (P<.05) for 2-yr-old dams (Table 3).  Male calves were heavier and taller than females, but females had greater body condition (P<.05).  One group of South Devon sires had heavier calves with more condition, but were not different from Simmental sired calves.  PD and TH dams raised calves with similar weights, condition scores and hip heights with the calves being lighter, shorter and carrying less condition.  AN and SA dams had the heaviest calves with the most condition (P<.05).  Mean HHT was 115 cm and SA cross calves were taller (117 cm) than the other breed groups except CH (115).

Dam age was important for WT120 (P=.04) and approached significance for WT40 and WWT (P=.08).  Calves from 4-yr-old dams weighed 3 to 8 kg more than calves of 3-yr-olds for these weight periods.  Calf sex and dam breeding had no effect (P>.05) on WT40, WT120, or WWT for calves of 3 or 4-yr-old dams (Table 4).  Mean weights were 70 kg, 165 kg, and 235 kg, respectively.  Dam breed was significant for WCS (P=.01).  AN and SA cross calves had the highest condition (5.6 score) and were different from the other breeds (P<.05).  CH, PD, and SA calves averaged 5.2 body condition score, and were not different from one another.  Dam breeding also affected HHT with SA calves being tallest, but not different from TH calves.  AN calves were shortest and not different from PD calves.

Discussion

The Hereford, Tarentaise, and Angus breeds can be considered maternal breeds, though differences exist between these breeds.  Herefords are generally classed as lower milking and later maturing animals, but are able to produce under less than ideal conditions (Thomas, 1986). Tarentaise are considered a dairy breed in the region where they were developed, and are noted for strong maternal characteristics.  Angus and Salers are known for milk production and calving ease, plus good carcass qualities.  Charolais are large, heavily muscled animals with growth potential and good carcass characteristics.  The Piedmontese is a double-muscled breed (myostatin gene) of interest for carcass traits and lean yield.  The use of these breeds in a crossbreeding system utilizing dams with maternal breeding and terminal sires works well.  However, rotational breeding systems would have to take into account the resulting cow and calf size from the matings in order to avoid calving difficulties.  Dams must be able to provide adequate milk for growth potential of calves, and calves must have the genetic potential for growth.   Size and milk production of the dams can also become a factor when producers look at the cost of production.  In studying the availability of dry matter intake for conversion to calf weaning weight, Jenkins and Ferrell (1994) found production efficiency rankings changed by breed due to dry matter availability.  Red Poll cattle were more efficient when feed was limited, but breeds with greater potential for growth or milk production were more efficient if the resources were available.

Arthur et al. (1989) states that while double muscling increases muscle to bone ratio and the proportion of desirable cuts of meat, it is also associated with increased dystocia, lower fertility, and lower calf viability.  In their study, double muscled (extreme muscling) bulls were mated to normal crossbred dams of mainly Angus breeding and females displaying muscle hypertrophy.  Bulls with no double muscling were bred with normal females of mostly Hereford breeding and double muscled females.  Double muscled matings resulted in greater calving difficulty (27%) and calf mortality when compared to normal matings with 10% calving difficulty.  Birth weights and weaning weights were lower for double muscled calves compared to the normal calves.  When double muscled bulls were bred to normal dams, or vice versa, birth and weaning weights were not different.

Our study shows no significant differences (P>.1) in BWT or CE scores for any age of dam, breed of dam or sire breed of calf.  As 2-yr-olds, the SA sired dams had the highest BWT calves (36 kg) but were intermediate for CE score (1.2).  Thomas (1986) describes Salers as an easy calving breed due to characteristics such as small head size and slender body build.  AN and CH sired dams required very little assistance during calving (CE=1.1) while TH sired dams were assisted more frequently (CE=1.5).  The PD dams had CE scores of 1.4.  Boss et al., (2001) reported smaller pelvic areas for PD sired heifers as yearling when compared to CH sired heifers.  By the time the cows reached 3 or 4 yr of age, no differences in CE scores remained, with the cows requiring almost no assistance.

Freetly and Cundiff (1998) compared calf growth traits from first calf heifers of seven different sire breeds crossed on Angus, Hereford, or composite females.  Sire breed of the heifer affected calf birth and weaning weights.  Brahman and Boran cross females had lower calf birth weights than Angus, Hereford, Belgian Blue, Piedmontese, or Tuli females.  This was attributed to the uterine environment of the bos indicus breed.  At weaning, Brahman calves were heaviest, and Tuli calves were lightest.  There was no difference in WWT for the remaining breeds.  Results of the present study show weight differences becoming apparent with increased calf age for 2-yr-old dams.  SA, CH, and AN dams raised calves that were heavier than those raised by PD or TH dams.  Calves of 3 or 4-yr-old dams did not differ significantly due to dam breed differences in any weight period.  

Implications


Our study shows use of heavier muscled breeds in a cross breeding system did not have a detrimental affect on calving difficulty.  Calf mortality and percent of females breeding back was not analyzed in this study, though there did not appear to be large differences.  First calf heifers showed differences among the breed groups for weight traits, but this was not apparent in 3 and 4-yr-old dams.  Differences due to dam breed were significant for body condition and hip height.  These differences may change the value of carcasses, but for cow-calf producers selling their calves at weaning, there appears to be little negative effect due to dam breeding.
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Table 1.  Least Squares Means of calf traits for 2-yr-old dams of different sire breeds

	Trait
	AN*
	CH
	PD
	SA
	TH
	Pr>F

	Birth Weight, kg
	 34.3
	35.1
	35.4
	35.7
	34.7
	0.885

	Calving Ease1
	    1.1
	    1.1
	     1.4
	     1.2
	    1.5
	0.112

	40 d Weight, kg
	  67.2
	  63.1
	   61.2
	   66.6
	  61.3
	0.225

	120 d Weight, kg
	166.8 bc
	158.4 abc
	 153.5 a
	 170.4 c
	154.6 ab
	0.034

	Weaning Weight, kg
	242.6 a
	235.3 ab
	 227.3 b
	 249.5 a
	224.8 b
	0.014

	Weaning Condition
	    5.4
	    5.2
	     5.3
	     5.4
	    5.2
	0.720

	Weaning Hip Height, cm
	114.8 a
	115.3 ab
	 113.6 a
	 117.2 b 
	113.8 a
	0.019


*Breed of Sire of Dam  AN=Angus, CH=Charolais, PD=Piedmontese, SA=Salers, TH=Tarentaise x Hereford

1Calving ease scores 1=no assistance, 2=minor assistance, 3=difficult birth, 4=extreme difficulty, including caesarean, 5=abnormal

presentation, excluded from data

a,b,c Rows without common superscripts differ Pr < .05.
Table 2.  Least Squares Means of calf traits for 3 and 4-yr-old dams of different sire breeds

	Trait
	AN*
	CH
	PD
	SA
	TH
	Pr>F

	Birth Weight, kg
	  41.0
	  42.4
	   44.5
	   44.8
	  44.6
	0.464

	Calving Ease1
	    1.0
	    1.0
	     1.1
	     1.2
	    1.2
	0.766

	40 d Weight, kg
	  74.5
	  67.9
	   70.1
	   74.3
	  69.3
	0.218

	120 d Weight, kg
	163.5
	162.6
	 159.2
	 165.9
	157.8
	0.762

	Weaning Weight, kg
	240.6 ab
	235.8 ab
	 228.3 b
	 249.8 a
	231.3 ab
	0.087

	Weaning Condition
	    5.6 a
	    5.2 b
	     5.2 b
	     5.6 a
	    5.2 b
	0.011

	Weaning Hip Height, cm
	112.8 a
	114.6 bc
	 114.0 ab
	 116.4 c 
	115.7 bc
	0.006


*Breed of Sire of Dam  AN=Angus, CH=Charolais, PD=Piedmontese, SA=Salers, TH=Tarentaise x Hereford

1Calving ease scores 1=no assistance, 2=minor assistance, 3=difficult birth, 4=extreme difficulty, including caesarean, 5=abnormal

presentation, excluded from data

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

Table 3. P  values (Pr>F)  for main effects, covariate and the error mean square for calves from 2-yr-old dams

	Source
	Birth Wt
	Calving Ease
	40 d Wt
	120 d Wt
	Weaning Wt
	Condition
	Hip Height

	Birth Date
	
	
	.1082
	.0001
	.0001
	.0073
	.0142

	Sex
	.5033
	.0644
	.1129
	.0022
	.0009
	.0222
	.0001

	Sire Breed
	.0939
	.6901
	.4226
	.0010
	.0001
	.0011
	.0001

	Dam Breed
	.8852
	.1123
	.2245
	.0343
	.0140
	.7196
	.0189

	MS Error
	14.96
	.2510
	54.55
	173.3
	389.8
	.2050
	6.902

	R2
	.36
	.34
	.50
	.70
	.61
	.57
	.64


Table 4. P  values (Pr>F)  for main effects, covariate and the error mean square for calves from 3 and 4-yr-old dams

	Source
	Birth Wt
	Calving Ease
	40 d Wt
	120 d Wt
	Weaning Wt
	Condition
	Hip Height

	Birth Date
	
	
	.0001
	.0001
	.0001
	.1296
	.0257

	Year
	.4914
	.7876
	.0011
	.0001
	.2362
	.4486
	.1394

	Age of Dam
	.6557
	.7268
	.0830
	.0410
	.0742
	.1083
	.1118

	Sex
	.2688
	.5232
	.6279
	.5044
	.1540
	.2781
	.0710

	Dam Breed
	.4641
	.7657
	.2183
	.7620
	.0873
	.0112
	.0059

	MS Error
	31.98
	.1392
	59.71
	149.9
	322.7
	.2435
	9.491

	R2
	.39
	.29
	.61
	.69
	.55
	.38
	.36


