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ABSTRACT: Selection for mating behavior is known to be heritable in several species, but it is not well known if selection schemes for ewe reproductive traits affect mating behavior of rams. Therefore, our objective was to determine if divergent (high vs low index) selection for a female reproductive trait (lambs born divided by age of ewe minus one) affects mating behavior patterns of male offspring after extensive classification in close to natural conditions or during training to service an artificial vagina (AV) in a less than natural setting. The standard method of evaluating male mating behavior is a series of serving capacity tests to estimate libido. The preference test was used to evaluate sexual orientation. In Exp. 1, ram classification consisted of exposing each ram (n=48) to three estrus ewes for 18 30-min periods. Thereafter, each ram that had not mounted or ejaculated during the serving capacity tests was observed in a 30-min preference test with access to restrained rams and estrus ewes.  There was no difference (P > 0.2) in percentages of classed rams mounting (92 vs 78%) and ejaculating (88 vs 74%) between the high line and the low line, respectively. For Exp. 2, five 30-min libido tests were conducted to assess mating behavior on an additional 29 rams being trained to service an AV.  In this experiment, percentages of rams mounting (73 vs 36%) and ejaculating (67 vs 29%) differed (P < 0.05) between the high and low line, respectively. Results of these studies indicate that long-term selection of ewes for litter size did not alter ram performance significantly after extensive classification or affect incidence of male-oriented rams. Mating behavior observed at time of training to service an AV was decreased in the low line compared to the high line. We concluded that selection for female reproductive traits in sheep did not alter the mating behavior patterns of male offspring, but test conditions such as retrained and unrestrained ewes and number of serving capacity tests can affect the outcome.
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Introduction

Selection for mating behavior is known to be heritable in several species (Kilgour et al., 1985).  Divergent selection for female reproductive traits (i.e. litter size) has resulted in differences in male sexual behaviors of ram lambs (Burfening and Rossi, 1992) and mature offspring (Tulley and Burfening, 1983). However, little information is available on the affects of divergent selection on sexual behavior after rams are extensively classed, and if there are differences in how the offspring respond to training for semen collection.  Thus, two experiments were conducted to further determine if the divergent selection for litter size affects mating behavior patterns of male offspring after extensive classification in a close to natural mating setting, and to determine if selection affects sexual behavior when training rams for semen collection using an artificial vagina (AV) in an unnatural setting.

Materials and Methods

Experiment 1

Rambouillet rams (n = 48) for Exp. 1 were offspring from lines of ewes that had been selected for high (HL) and low (LL) reproductive rate since 1968 at Montana State University. Details of the selection criteria used for these lines were reported by Schoenian and Burfening (1990). The rams were 18 to 24 mo of age when they underwent classification tests from December to February.

Estrus Induction Procedure. Estrus was induced in ovariectomized ewes with insertion of a pessary containing 60 mg of 6-methyl-17-hydroxyprogesterone acetate (Tuco Products Limited, Orangeville, Ontario, Canada) for 11 to 13 days. At time of pessary removal, ewes received a 0.5 mL injection i.m. of estradiol (100 (g estradiol benzoate per mL of corn oil). Ewes were given additional estradiol injections at 24, 48, and 72 h after the first injection, to maintain standing estrus for use every day for three test days starting 48 h after first injection.   Ewes that were not in estrus during the tests were replaced with ewes that were and tests were postponed until a sufficient number of ewes were in estrus.   

Classification Tests. Classification of rams at the U.S. Sheep Station, Dubois, ID consisted of three parts. Initially, 18 30-min serving capacity tests were conducted in 2.4 m x 2.4 m pens. Each ram was exposed to three unrestrained, estrus ewes only once on any day and only up to three times during a week. After the seventh to the eleventh serving capacity test, an overnight test was conducted on each ram that had not exhibited any sexual activity. The overnight test of 16 to 20 h in duration was only used to help identify any female oriented rams. The overnight test consisted of putting each ram with three estrus ewes that had been identified in estrus in the immediate previous serving capacity test. At the start of the overnight test, ewes are painted with a mineral oil/cement pigment mixture just above the tailhead. At the end of the overnight test the brisket of the rams was checked for pigment. Finally, each ram that had not shown any sexual activity in the serving capacity tests was observed in a 30-min preference test with access to two rams and two females that were in estrus and restrained as described by Perkins et al. (1992). A mount was recorded if the front legs left the ground and the brisket of the ram made contact with the rump of the ewe, but there was no ejaculation. An ejaculation was recorded if the ram mounted, achieved intromission, exhibited pelvic thrusts, threw back his head, and ejaculated followed by a latent period of interest in the ewe. 

Experiment 2 
Rams (n=29) for Exp. 2 were 22 mo-old offspring from the same selection lines as described in Experiment 1. There were 15 and 14 HL and LL rams, respectively, used in this experiment. These rams had not been exposed to ewes after they had reached puberty. Rams were acclimated to the test arena and husbandman for 21 d before the first test. The tests were conducted over a 3-wk period from December 22 to January 11. 

Training to service an Artificial Vagina (AV).  Tests to evaluate libido during training for collection by AV consisted of five 30-min tests with estrous ewes restrained in a breeding crate.  Ewes were identified in estrus by epididectomized rams. A mount was recorded when the forlegs of the ram crossed the hip joints of the ewe without ejaculation. An ejaculation was recorded if he mounted, achieved intromission into the AV, exhibited pelvic thrusts, threw back his head, and ejaculated followed by a period of no interest in the ewe. Number of rams mounting and ejaculating was recorded. 

Statistical analysis.   

Chi-square analyses were used to evaluate differences between selection lines for proportions of number of rams mounting and ejaculating over the entire test periods.

Results

Experiment 1

There was no difference (P > 0.2) in percentages of HL and LL rams that mounted or ejaculated (Table 1). Highline rams averaged 11.6 mounts and 2.2 ejaculations for the 18 serving capacity tests compared to 11.2 and 1.8, mounts and ejaculations, respectively, for LL rams. 

Table 1. Incidence of sexual behaviors of

Rambouillet rams from ewes selected for high (HL) and low (LL) reproductive rate in serving capacity tests in Exp. 1 a
	Line
	N
	Mounting, %b
	Ejaculating, % c

	HL
	25
	92
	88

	LL
	23
	78
	74


a Rams were given 18 30-min serving capacity tests.  

b Chi-square = 1.82, d.f. = 1;P > 0.2.

c Chi-square = 1.56, d.f. = 1; P> 0.2.

Experiment 2

During training to service an AV, percentages of HL rams mounting and ejaculating were greater (P < 0.05) than those for the LL rams (Table 2). 

Table 2. Incidence of sexual behaviors of

Rambouillet rams from ewes selected for high (HL) and low (LL) reproductive rate in serving capacity tests in Exp. 2 a
	Line
	N
	Mounting, (%)
	Ejaculating , (%)

	HL
	15
	73 b
	67b

	LL
	14
	36c
	29c


aRams were given 5 30-min serving capacity tests.  
bcPercentages in a column lacking common superscripts differ. Chi-square values for mounting and ejaculating were > 3.57, df = 1; P < 0.05. 

Discussion

Percentage of rams mounting and ejaculating was not affected by selection line in classification tests. However, libido evaluation during training to service an AV in an artificial setting indicated that more HL rams mounted and ejaculated than LL rams.   Although the results from these two studies differ, it is important to note that unrestrained ewes were used in Exp. 1 whereas restrained ewes were used in Exp. 2. Restraining the estrous ewe during serving capacity tests is known to influence the sexual behavior of rams (Zenchak et al., 1988). Thus, the differing test conditions are important for interpreting the results.

Exp. 1 was conducted such that a close to natural (i.e. unrestrained ewes, little to no human intervention) breeding setting was practiced.  Under these conditions there were no difference in male sexual behavior between the lines. Perhaps the lack of differences between the lines is related to the large percentage of classed rams exhibiting mounts and ejaculations. The increased sexual activity by both HL and LL rams was probably stimulated by the access to unrestrained estrus ewes (Zenchak et al. 1988).

Exp. 2 was conducted under unnatural conditions (i.e. restrained ewe, human intervention with AV) that were required for training with an AV.  Perhaps, in Exp. 2, the sexual behavior of LL rams may have been affected to a greater degree than that of HL rams. However, the difference between the lines may be related to the low number of animals.    

We concluded that selection for litter size did not affect the sexual behavior of offspring, but test conditions such as restrained and unrestrained ewes and number of serving capacity tests can affect the outcome. 

Implications

This study implies that test conditions for monitoring sexual behavior of rams needs to be considered carefully to make sound decisions on the serving capacity of rams.
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