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ABSTRACT: Sexual performance has been subjectively measured in a libido test for screening rams prior to public sale and breeding at the U.S. Sheep Experiment Station from 1990 to 2000. The objective of this study was to determine if sexual performance was genetically influenced. Sexual performance scores ranged from 1 to 6 with scores increasing from sexually inactive to highly sexually active in the presence of estrus ewes. Overall average sexual performance score was 3.5 ± 0.02. Records from four breeds (Columbia, 807; Polypay, 1,668; Rambouillet, 1,208; and Targhee, 1,002) were combined into a multiple breed analyses because breeds had similar phenotypic variances. Total numbers of records were 4,685 and included a second sexual performance test on 1,212 rams in the subsequent year. Variance component estimation  was accomplished  using  REML analyses. Fixed effects were breed of ram, genetic selection line within breed, year by breed code, and season born by breed code. A permanent environmental effect for ram was included to account for repeated measures. Age and weight of the rams at time of the libido test were considered as linear covariates and were breed specific. The additive genetic variance was estimated as 0.54. The variance due to repeated measures was 1.19; and the residual variance was estimated as 0.67. The heritability estimate was moderate (0.22 ± 0.04). The repeatability of the score was high (0.72). The residual variance accounted for only 28% of the total phenotypic variance. These results imply that the sexual performance test is reliably measured and also that response to selection for ram serving capacity will be favorable.
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Introduction

tc \l1 "Introduction
Differences in sexual behavior among rams has been recognized for many years (Terrill, 1937; Hafez, 1951; and Hulet et al., 1962).   Consequently, various procedures to measure sexual behaviour in rams were developed (Wiggins et al., 1983; Katz et al., 1988; and Perkins and Fitzgerald, 1992). These tests of sexual performance or serving capacity predict ram mating performance and may be used to improve reproductive efficiency (Perkins et al., 1992). However, such tests are not free of biases such as the rams’ previous exposure to ewes or familiarity to ewes in the test (Katz et al., 1988), and method of restraint of estrous ewes or the presence of anestrous ewes (Zenchak et al., 1988).

Hulet et al. (1962) suggested that differences for sexual performance among rams may be influenced by genetic effects.  Kilgour (1985) reported a heritability estimate of 0.33 ± 0.62 for the mating behavior of rams.  However, this estimate is unreliable because of its large standard error. Data from ram sexual performance tests conducted at the U. S. Sheep Experiment Station since 1990  may provide a more reliable heritability estimate for sexual performance. Therefore, the objective of this study was to determine if sexual performance is genetically influenced.

Materials and Methods

tc \l1 "Materials and Methods
Sexual performance has been subjectively measured for screening rams prior to public sale and breeding at the U.S. Sheep Experiment Station from 1990 to 2000. Eighteen month old rams were screened in early August prior to culling.  Older rams (2 - 4 yr) kept for breeding were also tested in August.  The sexual performance test was conducted by exposing individual rams to three artificially induced estrous ewes for 30 min.  The number of mounts and ejaculations were recorded and used to categorize a ram’s serving capacity.  Rams not initially exhibiting any sexual activity were again exposed to estrus ewes up to a maximum of three performance tests.  Sexual performance scores ranged from 1 to 6 with scores increasing from sexually inactive to highly sexually active in the presence of estrus ewes. Overall average sexual performance score was 3.5 ± 0.02.

Records were available from four breeds (Columbia, 807; Polypay, 1,668; Rambouillet, 1,208; and Targhee, 1,002).  All rams were born and reared at the U. S. Sheep Experiment Station. Various selection and control lines existed among each breed but there was no  direct selection for ram sexual performance.  However, rams were single pen mated and those exhibiting no breeding activity were replaced with another ram, Average age of the spring-born rams at first screening was approximately 14 mo.  A few rams were fall-born, therefore, their average age was approximately 20 mo.  After weaning, rams were managed with rams of similar age.   Prior to the first sexual performance test, rams were generally naive to estrus ewes. 

The number of records per ram was limited to two performance tests because very few rams had more than two sexual performance tests. Rams without a body weight near the time of the performance test were removed  Total number of acceptable records was 4,685 and included a second sexual performance test on 1,212 rams in the subsequent year.  The number of individual rams totaled 3,473.

Variance component estimation  was accomplished  using  REML analyses. Because phenotypic variances were similar among breeds, records from all breeds were combined into a multiple breed analyses. Fixed effects were breed of ram, genetic selection line within breed, year by breed code, and season born by breed code. A permanent environmental effect for ram was included to account for repeated measures. Age and weight of the rams at time of the libido test were considered as linear covariates and were breed specific.  Convergence was considered to have been reached when the variance of the -2 log likelihood in the simplex was less than 1 x 10-6.  After initial convergence, four restarts were performed to ensure global convergence as determined when the -2 log likelihood did not change to the second decimal.  Repeatability of the sexual performance score was estimated as the sum of the genetic variance and the permanent environmental variance expressed as a ratio of the phenotypic variance.

Results and Discussion

Breed means for sexual performance did not vary greatly (Table 1).  Polypay rams exhibited the largest mean score (3.60) compared to the Rambouillet and Targhee breeds (3.34 and 3.37, respectively).  

	Table 1. Number and mean (SD) sexual performance score by breed

	Breed
	N
	Mean

	Columbia
	807
	3.48 (1.59)

	Polypay
	1668
	3.60 (1.66)

	Rambouillet
	1208
	3.34 (1.53)

	Targhee
	1002
	3.37 (1.59)


The overall phenotypic variance of the sexual performance scores for all breeds was large, 2.40, suggesting significant variation among rams.  The estimated additive genetic variance was also large, 0.54, inferring inherent factors influence the phenotypic variation of sexual performance.  The heritability estimate for the sexual performance test was moderate, 0.22 ± 0.04.  The low standard error indicates this estimate to be very reliable.

Genetic influences on sexual behavior of domestic livestock have been previously reported.  In cattle, significant differences in libido among sire-son groups were observed by Hultnas (1959).  A very high heritability estimate for bull serving capacity (0.59 ± 0.16) was reported by Blockey et al. (1978).

A moderate heritability estimate of 0.22 for ram sexual performance (serving capacity) is encouraging because it suggests response to selection for serving capacity will be favorable.  Therefore, it will be possible to produce rams capable of mating more ewes, thus improving reproductive efficiency of the ram.  

Some caution may need to be expressed because there is little or no reliable information that selection for increased serving capacity will have an accompanying positive improvement in semen quality and/or quantity.  It is not known if a ram of high serving capacity as measured by a sexual performance test is physiologically able to successfully inseminate more ewes.  Wiggins et al. (1983) reported a small positive correlation between the number of ejaculates (serving capacity) produced in a 30-min period and the percentage of ewes lambing and concluded that rams having a high degree of libido are more fertile than rams having less libido.  Perkins et al. (1992) reported that ewe fertility increased significantly when mated to rams with a high serving capacity compared to rams with a low serving capacity.

The repeatability of the sexual performance test score was large for a subjective measure, 0.72.  This large repeatability infers that the test is a reliable measure of sexual performance across time and that ram sexual performance as measured at 14 mo is similar to what is observed at 20 mo.

Future investigations of sexual performance should consider the genetic correlation of ram sexual performance with female reproduction and even lamb growth.

Implications

tc \l1 "Implications
The ram sexual performance test at the U.S. Sheep Experiment Station is a reliable test based on its large repeatability and can identify the sexual performance of rams at an early age (14 m).  Sexual performance scores can be used for selection to improve ram reproductive performance and efficiency.  Selection indices for overall merit should consider including sexual performance.
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