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ABSTRACT: Scrotal circumference was measured every 28-d during a 140-d feed test to 1 yr of age on Hereford bull calves.  Measurements (1,947) were taken on 417 calves from 1983 to 1998.  All calves were produced in the linebred herd at  Northern Agricultural Research Center near Havre during a selection project to maintain birth weight while increasing yearling weight utilizing a selection index.  Five scrotal circumference measurements were taken during the feed period starting with an initial (S1) measurement taken 6 wk after weaning and measurements taken every 28-d to the end of the feed test (S5) when calves were approximately 1 yr of age. Average final weight ranged from 410 kg to 454 kg during the 16 yr studied. Averages for S1 and S5 were 23.3 cm and 30.8 cm, respectively.  Scrotal measurements were analyzed using the general linear models procedure of SAS.  The model included year, cow age (2, 3, 4, 5-10, 11+), period, age x period interaction, and the covariates calf age, cow inbreeding, and calf inbreeding. Cow inbreeding was not a significant source of variation for scrotal circumference.  Calf inbreeding affected S5 (P=.13) and reduced scrotal circumference by .042 cm/\% inbreeding. Year and age of dam were important (P=.01) on the effect of scrotal circumference. Correction factors for age of dam when scrotal circumference is taken at S5 are (0) for 5-10 yr-old, (-.15 cm) for 4 yr-old, (+.76 cm) for 3 yr-old, (+1.60 cm) for 2 yr-old, and (+.30 cm) for11+ yr-old .  Scrotal growth during the five periods was curvilinear (P=.05).  Calf age affected (P<.01) scrotal circumference at 0.031 cm/d when taken at S5.  For scrotal circumference to be used in sire selection at 1-yr of age, appropriate adjustment factors for calf age, age of dam, and  inbreeding of calf  need to be used.
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Introduction


Selection of bulls is the primary means of genetic change in traits of beef cattle.  One important trait is reproduction of the cow herd.  Scrotal circumference has been shown to be a useful indicator of reproductive potential  in beef cattle including an impact on  fertility of  the cow herd affecting age at first estrus  (Brinks et al., 1978;  Kress et al., 1994; Morris et al.,1992) and pregnancy rate (MacKinnon et al., 1990).  Scrotal circumference has also been positively correlated with growth traits such as weaning weight and yearling weight (Bourdon and Brinks, 1986; Coulter and Foote, 1977; Lundstra et al., 1988).  Scrotal circumference is reported to be the best single indicator of  puberty in bulls (Lundstra, 1982).  In order to make accurate selection of bulls with the largest genetic potential for larger scrotal size, accurate adjustments need to be applied to the selected population to account for calf age, age of dam and other factors affecting scrotal circumference.  The object of this study was to evaluate adjustment factors for scrotal circumference in an inbred population of Hereford bull calves and develop correction factors for this population.

Materials and Methods


In 1962 and 1963 a group of  linebred Hereford  cattle were moved from the Fort Keogh Research Laboratory , Miles City, Montana to Northern Agricultural Research Center, Havre, Montana.  The line has remained closed to outside breeding  since it was moved  to the research center.  Beginning in 1975 and continuing through 1990, a selection project was conducted on the cattle with selection based on an index suggested by Dickerson et al. (1974). The selection index was for increasing yearling weight while holding birth weight constant.  Herd size averaged 100 females per year with four sires used per year in single sire breeding herds. Generation coefficient during this experiment was 4.27 yr (Kress et al., 1994).  Since 1995, selection criteria for this herd has been based on the single trait selection of scrotal circumference.  At the end of feed test,  four bulls are selected based on the largest adjusted scrotal circumference at 1-yr of age. Selected bulls were used for one 45-d breeding season when they were 2-yr old. 


Bull calves (417) were weaned at approximately 180-d of age and placed on fall pasture for 45-d prior to a feed test.  At approximately 240-d of age the bulls were weighed on feed and initial (SC1) scrotal circumference was taken. Bull calves were fed to gain approximately 1.1 kg/d on feed test. Scrotal circumferences were taken every 28 d while calves were on a feed test (SC2, SC3, and SC4) with final scrotal circumference (SC5) taken at one year of age. Average final weight by years at 12 mo of age ranged from 410 kg to 454 kg.   


Scrotal measurements were analyzed using the general linear model procedure (SAS, 1985).   The model included year(1983-1998), age of dam(2,3,4,5-10,11+) and covariates age of calf and inbreeding of calf.  Inbreeding of dam was included in the original model but was not significant and omitted from the final model. 

Results and Discussion


Probability values for ANOVA by feed period for scrotal circumferences are listed in Table 1.  Calf age, year and cow age affected scrotal circumference at all five 28 d weigh periods (P<.01).  Mean scrotal measurements by feed period within age of dam are listed in Table 2.  There were no significant differences between 4-yr old and 5-10-yr old dams. Age of dam correction for bulls at 12 mo age,  for 2-yr old dams was +1.60 cm, 3-yr old was +0.76 cm, and 11+-yr old was +0.30 cm.  The age of dam correction factors are higher than most reports in the literature with  Evans et al. (1999) reporting 1.18 for 2-yr old and 0.54 for 3-yr old  Hereford dams while Bourdon and Brinks (1986) reported adjustments of  .8, .2 and .1 cm for 2-, 3- and 4-yr old Hereford dams, respectively.   When weight at one year of age was included as a covariate in the model, inbreeding of calf was not significant and the correction for 2- and 3-yr old dams was reduced to 0.7 cm and 0.3 cm, respectively (P=.02).  This is in agreement with Bourdon and Brinks (1986) that  weight and scrotal circumference are highly correlated at one year of age.


In selecting for scrotal size at one year of age, previous measurements were highly correlated to SC5.  The simple correlation coefficients with SC5 were .63, .66, .78, and .84 for SC1, SC2, SC3, and SC4, respectively. This agrees with Sharma and Berg (1982) that found a fairly  high and consistent within-group correlation between scrotal circumferences taken at different periods during a postweaning feed trial.  


Scrotal growth was slightly curvilinear (P<.05) through the five periods measured, Figure 1, with the quadratic regression slightly negative. When analyzed by period, calf age affected scrotal growth (P<.01) at a rate of 0.031 cm/d. This is in close agreement with reports by Bourdon and Brinks (1986) and Evans et al. (1999). 

Implications


Scrotal circumference has many positive effects on male and female fertility.  It is also highly correlated with growth traits in yearling bulls.  In selecting sires to realize  genetic improvement in scrotal circumference and the benefits obtained from this selection,  accurate  adjustment factors need to be calculated on a within herd basis.   
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Table 1. Analysis of variance by feed period for scrotal circumference.

	Source
	df
	-------------Probability------------

	
	
	SC1
	SC2
	SC3
	SC4
	SC5

	Reg. Calf age
	1
	.001
	.001
	.001
	.001
	.001

	Reg. calf inbreeding
	1
	.051
	.241
	.226
	.553
	.133

	Year
	15
	.001
	.001
	.001
	.001
	.001

	Cow age
	4
	.001
	.001
	.001
	.001
	.001


Table 2.  Least squares means for scrotal circumference by calf age within age of dam

	
	Scrotal Circumference, cm
	

	
	------------------Period--------------------
	

	Cow age
	SC1
	SC2
	SC3
	SC4
	SC5*
	CF(

	2
	22.0
	24.1
	26.8
	28.6
	29.8a
	1.60

	3
	23.4
	25.1
	27.8
	29.3
	30.7b
	0.76

	4
	23.5
	26.2
	28.5
	30.1
	31.5c
	0.00

	5-10
	24.1
	26.2
	28.5
	30.1
	31.4c
	0.00

	11 +
	23.2
	25.9
	27.6
	29.6
	31.1bc
	0.30



*Means with unlike superscripts differ P<.05.


(Age of dam correction factors for bulls at 1-yr. 
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