
AN ABSTRACT OF TI TSIS OF 

- a11_ for the _M S. In 

Date thesis is presented _My_1j2 
Title The Re1ationshpof Pre-Ejaculation Stiniulation to 

Some of the Phsio1oical and Morpholoical Characteristics f_ 

Redacted for privacy Abstract approved 

Two sets of rnonozyot twin dairy bulls were used in this 
experiment to determine the effects of pre-ejaculation stimuli 
on the quality of semen produced. Throughout the study the twins 
were maintained on a normal ration. Growth was measured at weekly 
intervals. 

The age at which puberty was reached was determined by pre- 
senting the animals to a female at weekly intervals. A difference 
was observed between one of the pairs of twins in the age they 
attained puberty although the other pair were similar in this 
regard. 

During the first period of the experiment all of the bulls 
were treated alike at semen collection time, and observations were 
made on libido manifested and the quality of semen produced. 
Standard procedures were followed in determining seinen quality. 

A difference in libido and semen quality was observed within 
one pair of twins which may have been due to temporary blindness 
in one of the animals. 

In the second phase of the experiment of the twin bulls were 
separated into two groups, one member of each pair bein allowed 
to mount a live animal at collection time, the other member being 
required to mount a dunty cow. Observations during this period 
indicated the use of a dummy cow to be deleterious to the libido 
of the bulls. Although the variation in collection procedure 
caused a noticeable difference in libido it did not produce a 
difference in semen quality that was statistically significant. 

During the third period all of the animals were collected 
from using a live Animal as a mount. Two separate ejaculates 
were obtained from each of the animals. One member of each pair 
was teased for five minutes prior to ejaculation, whereas, the 
other member was allowed to mount and ejaculate as soon as desired. 



2 

Comparisons were made within pairs of twins on the quality 

of first and second ejaculates produced. Statistical analysis 

failed to indicate a significant difference between 
the first 

and second ejaculates. However, significant differences were 

observed in semen quality within one of the pairs of bulls which 

indicated that stimulation prior to collection may 
be advantageous 

to production of high quality semen. 

Periodically blood samples were obtained from the twins and 

analyzed for content of urea, uric acid, amino acids, creatinirie, 

glucose, and hemaglobin. Results of the blood analyses indicated 

the twins were very similar in blood constituents within pairs. 

The Warburg respirometer was used at infrequent intervals 

during the experiment to determine spermatozoal oxygen consumption 

in the semen from the twin bulls. Although but few observations 

were made, it would appear that the twins were similar in semen 

quality based on oxygen consumption of the semen samples obtained. 
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THE RELATIONSHIP OF PRE-EJACULATION STIMULATION 
TO SOME OF THE PHYSIOLOGICAL AI'D MORPHOLOGICAL 

CHARACTERISTICS OF SEMEN FROM IDENTICAL TWIN BULLS 

INTRODUCT ION 

The use of artificial insemination in the dairy indus- 

try has increased rapidly since its inception. Although 

the increase has been much desired by the insemination 

associations, it has posed some problems which the managers 

have recognized. 

The most important factors affecting the success of 

breeding associations are those concerned with the selection 

of sires possessing good pedigrees and high fertility. 

When such bulls are obtained it is the manager's job to do 

everything possible to maintain the bull's ability to pro- 

duce semen of good quality. Various investigations have 

found that the handling of bulls prior to and during col- 

lection may affect the quality of the semen produced. It 

is, therefore, important that the most favorable procedures 

be determined in handling bulls during collection of the 

semen. 

The majority of experimental data reported to date 

have been obtained using unrelated bulls. Because the 

differences between bulls is frequently large due to in- 

herited differences, experimental work to determine the 

effects of stimulation prior to collection of semen requires 

the use of a large number of individuals. One method to 
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eliminate the heredity between bull differences is through 

the use of Identical twins. The use of identical twins 

will eliminate the variations caused by different Inherited 

characteristics. Identical twine are, therefore, of con- 

siderable value to the experimenter because they possess 

the same genetic makeup. 

This investigation was planned to determine the simi- 

larity in semen quality of identical twin bulls, and to 

study the effect of pre-ejaculatlon stimuli on the quality 

of semen produced. 
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REVIEW OF LITERATURE 

Monozygotic twins are so named because they arise from 

the same zygote. Inasmuch as they are formed from the f is- 

sion of a single zygote they possess the same genetic make- 

up and should respond equally to a specific environment. 

The use of identical twins, therefore, eliminates the need 

for a large number of individuals to determine the effects 

of environment on the physiological functions of the animal. 

Although they are of considerable value to the research 

worker, their use has been limited to recent years. Almost 

the entire amount of data avaIlable on monozygotic twins 

has been developed in the past two decades, but their use 

is becoming quite prominent in the United States and abroad. 

Hancoc1 at the Ruakura Animal Research Station in New 

Zealand, has recently completed a series of nine different 

experiments using identical twin female dairy cattle. 

During the seven years prior to 1953, he examined and 

studied over 300 pairs of monozygotic twins. In one of his 

earlier reports, Hancock (13, pp.144) describes the methods 

used in determining by visual observation the monozygocity 

of twins. His later work was centered arotmd a series of 

uniformity trials. In one of these, Hancock studied milk 

and milk fat production of twins maintained under the same 

environmental conditions (1)4, pp.23-39). Results from 

studying nine sets of twins in this experiment indicated 



production within sets was very similar and relatively high 

twin-efficiency values were obtained. Grazing trials were 

run in 1950 by Hancock with six sets of uniformly treated 

monozygobic cattle twins (15, pp.23-59). Differences with- 

in sets of twins for many of the individual observations 

made resulted in low twin-efficiency values for grazing 

habits. This was partly due to the fact that environmental 

factors involved are so many and diverse that day-to-day 

differences cannot be based on a single variable. 

Several reports on the use of monozygotic twins have 

been issued by Hansson and Bonnier in Sweden. In 19)6, 

Bonnier and Hansson (3, pp.l72-18L)reported that percentages 

of protein in milk based on fixed values of fat percentage 

are equal for identical twins, not equal for fraternal twins, 

and very unequal for two unrelated animals. In an experi- 

ment concerned with the influence of nutrition on the rate 

of body development, Hansson and Bonnier (20, p.101) state, 

t*Before entering the experiment no differences in live 

weight and body measurements could be detected. The twins 

were thus not only identical with respect to heredity but 

also with regard to body development." 

The majority of experimental work using monozygotic 

twin cattle has been done with females. This Is due In 

part to the difficulty In obtaining identical twin bulls, 

Inasmuch as twin bull calves would probably be removed from 
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the herd shortly after birth, whereas, the farmer would 

often retain heifer calves for herd replacements. 

Olson and Peterson reported in 1951 (35, p.L.89) the 

results of experimental work with monozygotic twin bulls. 

Two sets of identical twins and one set of identical triplet 

bulls were subjected to a uniform environment. The quantity 

and quality of semen collected was measured by volume, con- 

centration, total number of sperm per ejaculate, motility, 

methylene blue reduction time, abnormal spermatozoa counts, 

and percentage of live spermatozoa. A number of similari- 

ties were found within each set and behavior patterns re- 

mained alike within sets. Included in this report were data 

resultthg from an experiment exposing two sets of identical 

triplet bulls to 70,100 and 130 per cent levels of total 

digestible nutrients based on Morrison's standards for feed- 

Ing bulls. All semen samples were analyzed by the methods 

previously indicated. The plan of feeding was that one 

member of two sets of triplet bulls was placed on 70 per 

cent total digestible nutrient (T.D.N.) intake and the 

mates of these animals were fed 100 per cent and 130 per 

cent T.D.N., respectively. One set of triplets was placed 

on these rations at eight months and continued to 36 months 

of age; the other set was on this study from 27 months to 

6L months of age. Throughout the experiment the quality and 

quantity of semen generally favored the bulls receiving 



loo and 130 per cent of Morrison's normal ration. During 

the first part of the trial, the well-fed bulls showed the 

greatest libido, but toward the end of the experiment these 

individuals suffered a decrease in libido when they became 

over-weig1t. Olson indicated that increased feeding stimu- 

lates earlier sexual development and improves the quantity 

and quality of semen produced. 

Later in l92 Olson (33, p.L89) reported the results 

of maintaining a set of monozygotic Milking Shorthorn 

triplet bulls in a uniform environment. All of the animals 

within the set were fed and managed the same. Throughout 

the experiment the triplets remained similar in body weight. 

During the first part of the trial one ejaculate was taken 

from each bull. Later, two ejaculates were taken per col- 

lectiori day. Olson states that all bulls were alike in 

stubbornness and lack of interest in serving. Semen tests 

were similar to those used in former work (3, p.L89). No 

real differences were found between bulls when analyzed by 

statistical measures, and results of the study indicated 

that identical triplet bulls are alike in semen production 

as well as other morphological and physiological character- 

istics. 

The most recent report of Olson's experiments (3L, 

p.937) states, "Within the sets of monozygotic bulls sub- 

jected to a uniform environment, the performance of each 

member was similar to his mate or mates as measured by 



7 

growth, general appearance, behavior patterns and the 

quality and quantity of semen produced. Members of the set 

of monozygotic triplet bulls used in this study resembled 

their mates in poor libido and lack of cooperation at the 

time of seinen collection." 

Jones and co-workers (28, pp.689-690) studied semen 

quality as affected by ration fed to 18 unrelated bulls. 

The 299 samples examined showed considerable variation 

among the individuals and within the same individual. 

Jones, Haag and Daugherty (27, pp.311-320) reported in 

19L5 that bulls raised on a basal ration supplemented with 

one pound of skim milk powder and rolled oats after seven 

months of age produced semen of more desirable quality than 

animals which received alfalfa hay as the sole source of 

energy. The experiment was run using Holstein and Jersey 

bulls, and results indicated that the Jersey bulls produced 

smaller volumes of semen with higher concentration than the 

Holsteins. Total sperm per ejaculate averaged L1. to 5.5 

billion. The motility and original pH of semen was not 

greatly different for the two breeds. Sixty-seven samples 

with good original motility averaged ml. with sperma- 

tozoan concentration of 1.1 billion per ml. containing 

about 11 per cent abnormal sperm. 

Branton, Bratton and Salisbury (6, pp.LI.-Lj.5) experi- 

menting with nine Holstein and Guernsey bulls fed 100, 120 



and 140 per cent of Morrison's requirement for dry dairy 

cows, observed that neither the quality nor quantity of 

semen produced was related to the level of total digestible 

nutrients fed. Fertility of the bulls as judged with five 

months' non-returns to first service did not vary signi- 

ficantly with either T.D.N. or protein level. They sug- 

gested tentatively that one pound of hay plus 0.4 to 0.5 

pounds of concentrate mixture containing about 12 per cent 

total protein per 100 pounds of body weight is sufficient 

for bulls in service. 

In 1953 Branton et al. (5, pp.199-204), having studied 

the effects of pasture feeding on semen quality, stated 

that the addition of pasture to the nutrient intake of bulls 

did not improve nor change the bulls' sexual activity or 

growth rate. 

Baker, Van Demark and Salisbury (1, p.489) performed a 

study with nine Holstein bull calves to determine the age at 

which puberty was reached. The bulls were tested at weekly 
intervals by presenting them to a live mount. The nine 

calves first showed sexual Interest between six and eleven 

months of age and produced first ejaculates between nine arxì 

twelve months. Olson (33, p.489) indicates that identical 

triplet Milking Shorthorn bulls were brought into service at 

13.5 months of age but with considerable difficulty. 

After a year's study involving five Holstein and five 

Guernsey bulls, Mercier (31, p.556) found wide individual 



differences between bulls in volume, concentration, total 

spermatozoa per ejaculate, methylene blue reduction time, 

tailless heads, and other abnormalities of spermatozoa. 

Branton and associates (8, pp.801-$07) state that 

semen characteristics can be altered by stimulation of the 

bull prior to collection. It would seem, therefore, that 

differences in semen quality between bulls are due not only 

to individual differences in bulls but also to the effects 

of specific environment on the individuals. 

Johnston and Branton (26, pp.93L.-92) reported in l93 

on seasonal variations in the quality of bull semen. 

Abnormal spermatozoa were higher during the summer and fall 

months. Per cent motile sperm was highest during winter 

months and sperm concentration was likewise highest during 

the winter. 

In a udy involving the semen from 2L. bulls consisting 

of Holstein, Jersey, Guernsey and Ayrshires, Trimburger and 

Davis (t, pp.692-693) after ob3erving the morphology of 

spermatozoa produced by the bulls, stated that free heads 

or tailless sperm were the most commion abnormality with 

broken or hooked tails ranking second. 

Swanson and Herman (!4, pp.321-331) examined 256 semen 

samples from ten bulls and noted that each bull differed 

in properties of semen with different ejaculates. Initial 

motility showed the least variation, being either uniformly 
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good per bull or unirorinly poor. Volume and concentration 

of sperm varied widely among the group and for individual 

bulls. These investigators believe the most reasonable 

explanation of abnormal spermatozoa in bull semen seems to 

be that they are the result of sorne normal physiological 

process, probably the aging or deterioration of sperma- 

tozoa or spermatogonia. Sometimes larger numbers of these 

sperm will be ejaculated than at other times depending on 

the individual. 

Herman and Swanson (23, pp.1-82) in 19)4 made a criti- 

cal examination of 3)42 separate ejaculates representIng 

55 bulls. Semen samples were found to vary widely in all 

properties studied. Variations were observed in different 

ejaculates from the same bull and in ejaculates from 

different bulls. The greatest variations observed were in 

length of time vigorous motility persisted and in per cent 

abnormal sperm per ejaculate. The most common types of 

abnormal spermatozoa in order of their occurrence were 

coiled tails, tailless and pyriform. Percentage of abnormal 

speruiatozoa ranged from 2.1 to 7)4.8 although all bulls 

averaged below 20 per cent. 

In 1914v Swanson and Herman U2, 303-310) presented the 

results of monthly variations in semen quality of 13 

IViissouri dairy bulls. Of 1103 ejaculates examined monthly 

variations In volume, concentration and per cent of abnormal 
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sperm were not statistically significant. Initial motility 

and useful viability were lower in winter than in the 

spring and summer. Results were interpreted as being large- 

ly due to adverse effects of winter weather upon the physi- 

cal well-being and sexual activity of the aged bulls who 

furnished the majority of semen studied. 

Hart, Mead and Regan (21, pp.221-223) studied the 

effects of sexual stimulation using a cow in estrus. Sever- 

al of the bulls used suffered from a complete lack of libido 

as measured by presenting them to a sterile cow during the 

semen collecting process. The sterile animal was replaced 

by a cow in estrus and Immediate sexual excitement was 

manifested by the bulls. Using the estrus cow as a mount, 

the bulls displayed excellent libido and produced copious 

ejaculates in all cases. The authors indicated that using 

an animal in estrus at collection time was very advantageous 

in obtaining high quality semen from dairy bulls. 

Branton and co-workers (8, pp.801-807) presented the 

results of ari experiment studying the effects of induced 

sexual excitement on semen produced. It was found from the 

data obtained over an 18-week period that controlled sexual 

excitement can markedly affect the quality of semen. Re- 

sults indicated that one false mount is to be recommended 

for routine practice when collecting semen from dairy sires. 

In two experiments with 11 bulls each, Collins, Bratton 
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and Henderson (10, pp.22I.-227) noted that restraining the 

bull to induce sexual excitement was accompanied by highly 

significant increases in semen volume per ejaculate, and n 

numbers of spermatozoa per ml. of seinen produced. The num- 

ber of motile sperm per ejaculate was L1i. per cent greater. 

Some experimental work has been reported comparing the 

effects of frequency of collection on the quality of dairy 

bull semen. Patrick, Branton and Newsom reported in 19L9 

(36, pp.723-72L) on an experiment using six bulls subjected 

to the following treatments: (a) one ejaculate taken every 

fourth day, (b) two ejaculates collected every eighth day, 

and (c) three consecutive ejaculates obtained every twelfth 

day. The experiment was arranged in a 3 x 3 latin square 

so that each bull was collected from under all three of the 

systems. Results indicated that semen characteristics 

showed no significant difference between treatments for 

volume per ejaculate, per cent motility, and methylene blue 

reduction time. 

Baker and Van Dernark (1, p.L.89) experimented in 193 
with nine Holstein bull calves which were divided into 

groups of three and collected from once, twice, or three 

times per week. Volume per ejaculate, concentration, total 

sperm per ejaculate and total motile sperm generally in- 

creased in all groups during the first three-quarters of 

the year, but did not increase in every instance in the 
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fourth quarter. The one-, two-, and three-time groups 

produced means of 3.12, 2.50, and 2.57 ml. of semen per 

ejaculate with arithmetic mean concentrations of 736, L62, 

and 8L5 million sperm per ejaculate, respectively. A re- 

duction in libido was noted in bulls of the three-time 

group which was expressed by a significantly greater number 

of refusals to mount the teaser. Bulls in the other two 

groups maintained normal libido throughout the experiment. 

Bratton and co-workers (9, p.9)3) reported in 1953 

that mature bulls may be sexually excited and ejaculated 

twice at weekly intervals with a resulting increase in 

spermatozoa output of at least 50 per cent, without im- 

pairing fertility of the sires. Mature bulls were used in 

this experiment and were divided into two groups receiving 

different treatment. The first group of bulls was teased 

for ten minutes prior to collection. One ejaculate was 

collected per week from each bull in this group. The other 

group received similar treatment before semen collection, 

but two consecutive ejaculates were taken. During the 12- 

month experiment the two-ejaculate bulls averaged 10.3 

billions of motile sperm in their first ejaculates and 6.9 

billions in their second. The one-ejaculate bulls yielded 

an average of 10.7 billions of motile sperm. 
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(PERIINTAL PROCEDURE - PERIOD I 

Experimental Animals 

Two pairs of identical twin dairy bulls were used 

throughout this experiment. The twins were obtained at 

an early age and were raised from calfhood at the experi- 

ment station. Monozygocity in the twins was determined 

after careful visual observation and examination of their 

blood antigens. One pair, numbered TI1 and TI2, were born 

August 25, 1952 from a registered Ayrshire cow and a regis- 

tered Holstein sire. The other pair, TJ1 and TJ2, were 

born September 18, 1952 sired by a registered Jersey bull 

and out of a purebred Jersey dam. 

Feeding and Management 

After weaning, the twins were supplied a normal ration 

satisfying 100 per cent of Morrison's Standard (32, p.1148). 

The ration consisted of good quality alfalfa hay supple- 

mented with the dairy herd grain mix. The animals were 

given additional hay and grain as needed. None of the ani- 

mais were put on pasture during the season being restrained 

in tie stalls throughout the duration of the experiment. 

Because the least number of causes for variation was 

desired in this study, the animals were not allowed any 

exercise other than that obtained when removed from the 



stalls during collection of semen and for weighing and 

measuring body development. 

Collection of Semen 

An attempt was made to collect semen samples when the 

bulls were between eight and nine months of age. This was 

done to determine the age at which they attained sexual 

maturity. 

The animals were brought individually to the collecticn 

room adjoining the sornen processing laboratory. The room 

contained a stanchion to restrain a live mount for purposes 

of collection of the semen using an artificial vagina. 

The sheath and belly of each animal was clipped fre- 

quently to aid in washing prior to collection of the semen. 

Each bull was brushed with a warm 10 per cent Roccal so- 

lution and then dried prior to mounting the live animal. 

Previous experience indicated this procedure to be an 

efficient aid in preventing bacterial contamination of 

semen obtained. 

Standard artificial vaginas were used to collect the 

ejaculate. These consisted of a hard rubber casing con- 

taining a soft latex liner to which was attached a volu- 

metric glass test tube. The artificial vaginas were filled 

with warm water and maintained at approximately 105°F. 
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Semen Processinß 

Immediately after the semen was obtained the tube con- 

taining the sample was removed from the artificial vagina 

and the semen was processed in the laboratory adjoining the 

collection room. 

The initial motility and concentration of the semen 

was estimated using a microscope with attached warming 

stage maintained at a temperature of 102°F. Samples of 

the semen were placed on glass slides and then observed 

under the microscope. 

A modified Blom's eosin differential stain (14, pp. 

981-987) was used in preparing semen stains to determine 

the percentage of live and dead spermatozoa in the ejaculate. 

These stains were made by placing a few drops of the stain- 

ing liquid on a glass slide, adding a drop of semen, mix- 

ing, and then drying rapidly on a warming plate maintained 

at 300°F. 

Concentration of spermatozoa in the semen was deter- 

mined, using a hemacytometer. Dilutions of semen in water 

were made at the rate of 0.1 ml. of semen in 9.9 ml. of 

water. The diluted samples were then kept refrigerated 

until they were observed. 

The remainder of the ejaculate was diluted in egg 

yolk-citrate diluter consisting of 1 part egg yolk to 3 

parts of 2.2 per cent sodium citrate (Na3C6HS07+H2o). 
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Dilution was made at the rate of 1 part of semen to 10 

parts of diluter. One thousand units of aqueous peni- 

cillin and 1000 micrograms of aqueous streptomycin were 

added per ml. of diluted semen as a deterrent to bacterial 
grovith. 

Seinen Examination 

The smear stains of semen made with a modified Blom's 

eosin differential stain were examined under the micro- 

scope. Approximately 2O spermatozoa were counted on each 

stained slide. Spermatozoa which absorbed the dye were 

classed as being dead, and spermatozoa not staining or 

staining partially were consIdered alive. The percentage 

of spermatozoa which were alive or dead at the time of 

collection was thus determined from the smear stain. 
Hemacytometer dilutions of the semen were counted 

approximately 2L1. hours after the semen was collected. Dilu- 

tions were examined under a Spencer hemacytometer and con- 

centration of spermatozoa and percentage of abnormal forms 

were calculated from the total number counted. Inasmuch as 

the volume of the hemacytomneter was known, the concentration 
of spermatozoa per ml. of seinen could be readily determined. 

The samples of diluted semen were stored for one week 

after collection in a refrigerator maintained at L1.5°F. 

These samples were removed each day for the first three days 



and again at seven days and observed for motility of the 

spermatozoa. Each sample was given a rating of from i to 

10 for spermatozoal motility. 

At infrequent intervals throughout the experiment the 

oxygen uptake of semen samples from the four bulls was 

measured using the Warburg respirometer. Samples of semen 

were diluted irmnediately after collection at the rate of 

i part of semen to 9 parts of Ringer's phosphate solution. 

Five ml. of the Ringerts phosphate dilution were added to 

the chamber of each reaction vessel. A small piece of 

folded filter paper was placed in the center well of the 

vessels containing 0.4 ml. of a 5 per cent KOH solution 

added to absorb the 002. The water bath was kept at a 

constant temperature of 38°C. A 25-minute stabilization 

period was used. Respiration was allowed to continue for 

two hours with readings taken every 30 minutes. Oxygen 

uptake is expressed as microliters of oxygen consumed per 

hour per ml. of raw semen. 

Blood samples were drawn from the twins periodically 

during a period of five months and analyzed for content of 

urea, uric acid, amino acid, creatinine, glucose and hema- 

globin. Forty ml. of blood were removed from the jugular 

vein into tubes containing 10 drops of a saturated solution 

of sodium citrate as an anti-coagulant. 
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Urea, uric acid, amino acid, creatinine and glucose 

were determined according to Hawk, Oser and Summerson 

(22, pp.450-608). Blood hemaglobin was determined with 

a Spencer hemaglobinoineter after the blood had been 

hemolyzed with saponin. 
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EXPERIMENTAL PROCEDURE - PERIOD II 

The second phase of this experiment was begun when 

the twin bulls were between 12 and 13 months of age. It 

was designed to determine similarities and dissimilarities 

within pairs of bulls in libido and semen quality as 

affected by a variation in semen collection procedure. 

During this period and Period III which followed, the 

twins were weighed and measured for body development at 

weekly intervals. Data was recorded on changes in body 

weight, height at withers, width of chest, and circumfer- 

ence around the heart and belly. 

During the 12 weeks of this experiment one member of 

each pair of twins was chosen to mount a live animal at 

collection time; the other members of the pairs were select- 

ed to use a dummy mount. 

The bulls chosen to use the dummy mount (TI2 and TJ2) 

were brought individually to the collection room and 

washed with a 10 per cent Roccal solution prior to col- 

lection. After ejaculates had been obtained from these 

bulls, a live mount was placed in the room and the remain- 

ing two bulls, TI1 and TJ1, were collected from in the same 

manner using the live mount. One ejaculate was taken from 

each bull unless the samples were insufficient in volume, 

whereupon two ejaculates were obtained and combined. 



21 

Semen Processipg and Examination 

Semen samples obtained during this period of the ex- 

periment were processed by the same methods used in Period 

I. All samples were examined to determine their volume, 

initial motility, concentration of spermatozoa, percentage 

of live and dead sperm, percentage of abnormal spermatozoa 

and motility during storage from zero to 168 hours. 

The Warburg respirometer was used occasionally during 

the experiment to determine the oxygen consumption of the 

semen samples obtained. 
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EXPERIMENTAL PROCEDURE - PERIOD III 

A reversal in collection procedure was originally 

planned for the third phase of this study. This experi- 

ment was designed so that bulls TI1 and TJ1 would be 

switched at collection time from mounting a live animal 

to mounting a dummy, and a similar reversal would be used 

on the mates of these twins, TI2 and TJ2, from a dummy 

mount to a live one. In this way a comparison of the 

bulls' libido and semen quality could be made with the two 

types of stimuli, the use of a live mount or a dummy. 

Between the reversing period the animals were given 

a three-week rest period and during this period no col- 

lections of semen were made. Unfortunately, bull TI1 which 

had been mounting a live mount refused to mount when 

switched to a dummy animal. Several attempts were made in 

the following few weeks to induce him to mount the dummy, 

but these failed. It was, therefore, necessary to study 

a different phase of the problem in which al) individuals 

would mount a live animal. 

Collection of Semen 

The remaining portion of the experiment was designed 

to study the effect on libido and semen quality by teasing 

two of the bulls for a five minute period in the presence 

of the live mount prior to mounting and ejaculating. 
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Two animals, one from each pair of twins, TI2 and TJ2, 

were chosen to receive five minutes of teasing prior to 

collection and their mates, TI1 and TJ1, were allowed to 

mount the same animal as soon as they were brought to the 

semen collection room. Included in this study was the 

collection of two separate consecutive ejaculates from 

each of the four bulls. 

The bulls were prepared for semen collection in the 

same way as previously 

to the collection room 

two animals which were 

treated alike. 

Separate artifici 

consecutive ejaculates 

Semen Processing 

discussed. The animals were brougI 

individually, and except for the 

teased five minutes they were 

l vaginas were used for the two 

taken from each bull. 

Inasmuch as the semen was processed immediately after 

collection one individual remained to collect the second 

ejaculate during the tizne the first sample was being pro- 

cessed. The processing of the semen was similar in this 

phase of the experiment to the previous one except that 

single ejaculates were handled separately and never com- 

bined. 

Oxygen consumption was determined only once during 

this period because the single ejaculates were insufficient 
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in volume to satisfy the requirements of the combined 

qualitative tests. 

Throughout all phases of the experiment the animals 

were carefully observed during the collection of semen, 

and similarities and differences in libido within pairs 

were recorded. 



Left TI1 
Right TI2 

Left Tu 
Right TI2 
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f. 

-j.,. - -. . 

- .- 1! ' 

- 

2S 

Left TI1 
Right TI2 

Plate 1. Identical Twin Holstein-Ayrshire Bulls 



Left TJ2 
Right TJ1 
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Left TJ1 
Right TJ2 

Left TJ1 
Right TJ2 

Plate 2. Identca1 Twin Jersey Bulls 
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RESULTS AND DISCUSSION 

The preceding photographs of the experimental ani- 

mais were taken at the conclusion of the study. At the 

tIme the pictures were made the Ilolstein-Ayrshire twins, 

TI1 and TI2, were twenty months of age and the Jersey 

twins, TJ1 and TJ2, were nineteen months. Striking 

similarities will be noticed within pairs of twins In 

size, conformation and hair coat markings. 

Figures 1 through L represent growth of the twins 

during the experimental period. Morrison's normals for 

weight and height at withers (32, p.766) are included in 

these figures. Inasmuch as TI1 and TI2 are crossbred 

animals the normal for growth in these animals was de- 

rived by averaging Morrisonts data for Holstein and Ayr- 

shire bulls, resulting in a curve lying half-way between 

the normals for the separate breeds. 

It is evident in Figures 1 and 3 that the crossbred 

twins were smaller than the derived normals in weight and 

height at withers. TI1 and TI2 closely followed the nor- 

mal in weight until they were fifteen months of age, but 

diverged from normal thereafter. This difference may be 

due to a genetic factor, causing them to approach the 

normal weight of Ayrshire bulls rather than the average 

of the combined breeds. Throughout the experiment TI1 
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and TI2 were similar in body weight and height at withers, 

although slight discrepancies are shown which were pro- 

bably due to inaccuracies in measurement. 

Figures 2 and L represent the weight and height at 

withers of the Jersey twins, T31 and TJ2. They remained 

within ten to thirty pounds of each other in body weight 

and closely followed Morrison's normal for Jersey bulls. 

These twins were similar to the crossbred animals in that 

they were below normal in height at withers. This may 

have been inherited inasmuch as they were fed a normal 

ration from birth. 

An attempt was made to collect semen samples from 

the two sets of twins when the Holsteiri-Ayrshire bulls 

were thirty-eight weeks old and the Jerseys were thirty- 

five weeks of age. 

TI1 and TI2 showed moderate sexual interest when 

presented to a female for the first time, but TI1 mounted 

and attempted copulation four weeks earlier than TI2, his 

mate. At this time TI1 and TI2 were thirty-nine and 

forty-three weeks of age, respectively. 

TJ1 and TJ2 were thirty-five and thirty-six weeks 

of age, respectively, when first ejaculates were obtained, 

indicating they reached puberty at an earlier age than 

the crossbred twins. 
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Table I represents the analysis of blood samples 

removed from the two sets of twins during the experiment. 

Samples from both sets of twins were similar in percentage 

of constituents analyzed. 

Libido and Semen Q.uality - Period I 

Data obtained from weekly semen collections appear 

in Tables 2 through 5. During Period I both sets of twins 

were treated alike when semen collections were attempted. 

Table II and III indicate a difference between TI1 and TI2 

in the number of ejaculates produced during the first 

twenty weeks of the experiment. Although TI2 was three 

weeks older than his mate at the time first ejaculates 

were obtained, he remained superior to TI1 in libido 

throughout the remainder of this period. 

Early In Period I, TI1 suffered an injury to his 

right eye which may have caused a reduction in libido. 

This assumption appears valid inasmuch as he began to 

manifest greater sexual interest and produce normal ejacu- 

lates as soon as vision was restored. This occurred when 

he was approximately fifty-four weeks old. 

F. A. Beach (2, pp.2C-3O7) states in a review of the 

physiological and psychological studies of sexual behavior 

in mammals, "The fact that the combination of blindness 

and anosmia depresses sexual responsiveness to a greater 



Table i 

Identical Twin Blood Data 
Ae Urea - Uric Acid Amino Acids - Creatirilne Glucose Hemaglobin 
(da.) (mg. %) (mg. %) (mg. %) (mg. ) 

- 
(mg. %) (gin. %) 

TI1 TI2 TI1 TI2 TI1 TI2 TI1 TI2 TI1 TI2 TI1 TI2 

3O3 1.67 i.6 10.0 10.2 

32L l2. 13.1 7.80 7.93 .66 .68 80.0 80.0 9.8 10.3 
16.3 13.0 1.76 1.76 2.18 2.33 80.0 77.0 r325 

L..11 23.9 18.8 1.85 1.98 7.26 7.21 1.?6 1.38 10.5 10.8 
48 18.1 19.t. 2.50 2.89 6.88 6.61 i.L1B 1.30 
14.31 12.8 16.2 1.70 1.71 6.28 7.19 1.10 1.12 9.1 

).4.39 11.8 13.0 2.31 2.26 6.)4. 6.36 1.30 i.2t. 10.9 
Av. 15.9 15.6 1.96 2.02 6.37 6.81 1.33 1.3I. 80.0 78.5 10.0 

TJ1 TJ2 TJ1 TJ2 TJ1 TJ2 TJ1 TJ2 TJ1 TJ2 TJ1 

279 .76 .77 9.1 

300 11.8 13.6 7.L5 7.38 .52 .59 63.0 72.0 9.8 

301 9.6 12.9 .67 .66 6.3 8.01 1.01 .73 77.0 65.0 
87 15.9 20.9 .93 .98 5.8L 6.3t. i.i! i.)42 

14.07 16.1 17.2 .90 .92 6.L 7.65 1. 0 1.08 10.8 
11.14. 145 15.5 15.0 1.09 1.06 6.iL 7.07 1.L2 1.10 

Av. 13.8 15.9 .87 .88 6.L5 7.30 1.10 .98 70.0 68.0 10.3 

9.0 
10.6 
10.1 

TJ2 

9. 

9. 

10.8 
10.6 
10.1 

4:- 



Table 2 

Semen Data of TI 

Motility During Storage 
Live Abnormal 

Age Volume Concentration Sperm Sperm O hrs. 72 hrs. 168 hrs. Ejac. 
(da.) (ml.) (mill./ml.J (%) (%) (%) (%) (%) (no.) 

Period I 

262 Failed to mount and ejaculate 
27L. Failed to ejaculate 
281 0.8 No sperm present in ejaculate 

t, 1.0 Very few sperm present - no motility 
288 Collection not attempted 
29 Failed to ejaculate 
302 Failed to ejaculate 
309 O.I. No sperm present in ejaculate 
316 2. 142. 96.L. 6.2 80 20 20 1 

323 3.0 862.5 79.7 L2.8 60 20 10 1 

330 Failed to ejaculate 
3.37 Collection not attempted 
3L4 Failed to ejaculate 
351 3.5 L1.37.5 99.1 6od 60 20 10 1 

358 Failed to ejaculate 
365 3.6 600.0 90.3 17.0 60 30 10 1 

372 Failed to ejaculate 
379 1.2 75.0 100.0 100.0 90 10 10 1 

75.0 97.8 53.8 80 20 10 1 

386 3.6 650.0 87.0 80.0 90 30 10 1 

393 3.6 115.0 79.0 i).6 70 30 10 2 

Loo 3.0 I76.0 91.5 17.7 90 50 20 1 



Table 2 (continued) 

Semen Data of TI1 
Motility During Storage Live Abnormal 

Age Volume Concentration Sperm Sperm O hrs. 72 hi's. 168 hi's. Ejac. 
(da.) (ml.) (mill./ml.) (%) (%) (%) (%) () (no.) 

Period II 
LO7 L.o 1250.0 96.5 90 60 50 1 
14L 5.2 1125.0 78.3 L.2.8 70 30 20 2 

Ls21 Çi 1550.0 89,0 323 80 50 30 2 
t28 f.7 1537.5 87.7 18.7 70 50 20 2 

135 2.8 655.o 77.9 66.0 50 30 10 2 

L.3 787.0 9I.O 2L.6 70 50 20 1 

3.0 1012.5 83.1 L.9 60 30 20 1 

3.L 1050.0 85.9 6.9 50 30 20 1 

L63 2.2 270.0 87.1 13.9 50 20 10 1 

2.3 2L13.8 91.9 1O.3 60 )O 10 1 

)77 5.0 725.0 80.8 28.4 70 140 20 2 



Table 2 (continued) 

Semen Data of TI 

Motility During Storage 
Live Abnormal 

Age Volume Concentration Sperm Sperm O hrs. 72 hi's. 166 hrs. Ejac. 
(da.) (ml.) (mill./ml.) (%) (%) (%) (%) (%) (no.) 

Period III 

t.98 Failed to ejaculate 
o6 Failed to ejaculate 
l3 Failed to ejaculate 
2O Failed to ejaculate 

527 Failed to ejaculate 
3Ì4 14.0 Sl2. 97.1 3J-j- 90 O 30 1 
t, 

¿4.O 806.2 9Li.2 37.9 80 60 LO 1 
_1 !.O 1612.S 91-i.O 9.7 100 O 20 1 

?1 Failed to ejaculate 
L8 ;.3 I62.5 96.6 72.0 90 L..O 10 1 
't Failed to ejaculate 
555 5.5 1L92.5 92.7 50.8 90 50 30 1 

2.3 817.5 93. 51.1 50 50 20 1 

562 2.7 693.8 94.4 7.8 60 0 10 1 

1 n 
2.L1 1387.5 93.9 43.2 90 40 20 

569 3.7 2050.0 97.7 12.8 80 30 30 1 
i' 3.0 1393.8 96.7 t3.9 70 50 Lo i 

576 3.5 912.5 93.9 12.3 70 20 10 1 

L.5 393.8 90.6 3.2 Lo 10 10 1 

583 1.o 2225.0 97.6 9.3 Bo 60 30 1 

2250.0 95.1 14.7.2 Bo 30 10 1 

-J 



Table 3 

Semen Data of TI2 

Motility During Storage 
Live Abnormal 

Age Volume Concentration Sperm Sperm O hi's. 72 hrs. 168 hrs. Ejac. 
(da.) (mi.) (mill./ml.) (%) (%) (%Y (%) (%) (no.) 

Period I 

262 Failed to mount and ejaculate 
27L Failed to mount and ejaculate 
281 Failed to mount and ejaculate 
288 Failed to mount and ejaculate 
295 Failed to mount and ejaculate 
302 2. 187.5 9.O 31.0 140 10 10 1 

309 5.7 19.O 88.3 77i4. 70 20 20 2 

316 1.5 50.0 91.0 87. 30 10 10 1 

323 3.0 187., 73.2 60.0 20 10 10 1 

330 1.5 79.7 I6.ti Lo 20 10 1 

337 Collection not attempted 
314 3.5 50.0 90.5 100.0 70 10 0 2 

351 3.2 856.5 98.8 21.9 80 L.o 30 1 

358 2.0 62.5 65.9 80.0 20 10 10 1 

365 5.0 100.0 91.1 100.0 50 lo 10 2 

372 3.5 200.0 63.1 93.7 60 20 0 2 

379 2.0 775.0 97.2 30.2 60 30 10 1 

386 2.6 500.0 8!.5 98.0 60 10 0 1 

393 5.2 750.0 72.L 18.2 70 20 10 3 

Loo 1.9 206.0 73.0 63.6 Lo 20 0 1 



Table 3 (continued) 

Semen Data of TI2 

Motility During Storage 
Live Abnormal 

Age Volume Concentration Sperm Sperm O hrs. 72 hrs. 163 hrs. Ejac. 
(da.) (ml.) (mill./ml.) (%) (%) (%) (%) (%) (no.) 

tO7 3.3 l7.5 95.0 
tiJ4. 5.5 92.5 91.5 
L2l 2.7 050.0 81.5 
L28 L.7 675.0 93.1 
1.,35 2.5 980.0 9.8 
L4I2 2.0 65o.o 9L.2 
149 3.1 700.0 92.3 

1.9 100.0 91.6 
L63 2.3 1012.5 95.8 
L7o 2.3 925.0 86.0 
177 Failed to ejaculate 

Period II 

2L.1 70 30 10 1 

L1.6.8 80 Lo 20 3 

23.L 70 )40 10 2 

26.9 80 50 10 3 

67.5 80 60 30 1 

22.3 80 60 10 2 

15.2 60 30 20 2 

11.7 50 )-i-0 10 1 

37.7 90 6o lO i 

16.2 70 60 10 1 

'o 



Table 3 (continued) 

Semen Data of TI 

Motility During Storage Live Abnormal 
Age Volume Concentration Sperm Sperm O hrs. 72 hrs. 168 hrs. Ejac. 
(da.) (ml.) (rnill./ml.) (%) (%) (70) (%) (%) (no.) 

Period III 

L98 + 182.o 81.0 .i 60 20 10 1 
o6 o.5 862.5 9l.L 6.5 70 LO io i 
l3 6.5 1287.5 91.1 9.7 70 Lo 30 1 
2O l592. 93.2 30.9 80 o 20 1 
27 5.8 1337.5 91.8 19.2 90 60 50 1 
I, 3 781.3 91.9 37.6 90 60 10 i 

53) 3.3 981.2 95.1 L7.1 70 L.o 30 1 
t' 3.8 l72.O 93.8 l7.L. 70 )o 30 1 
L1i 6.5 29O.O 86.9 7.6 90 60 20 1 
'I 

1368.8 92.8 39.7 70 O 20 1 
5L8 2. 2LOO.O 93.9 30.5 80 O 10 1 

'I Failed to ejaculate 
555 887..5 

l30.O 
9L.9 5.6 80 o 

Lo 
30 1 

3.0 
t..3 

98.2 78.7 70 lo i 

562 2500.0 97J 22.8 100 50 20 1 
t, 1.9 ]i5O.O 92.8 37.1 80 Lo io i 

569 14.7 1756.2 95.9 22.1 100 50 140 1 
t, 2.3 712.5 93,3 58.8 70 140 140 1 

576 1062.5 98.8 11.8 100 50 30 1 

3.5 775.0 92.2 12.1 50 lO 10 1 
583 5.0 2125.0 95.7 12.9 70 30 10 1 

5.3 1650.0 95.7 65.2 100 60 30 1 

I- 



Table L 

Semen Data of TJ1 

Motility During Storage Live Abnormal 
Age Volume Concentration Sperm Sperm O hrs. 72 hrs. 168 tirs. Ejac. 
(da.) (ml.) (mill./ml.) (%) (%) (%) () (%) (no.) 

Period I 

21 0.6 50.0 53.L. 25.0 10 0 0 1 
n 0.6 37.5 78.9 O.O 10 0 0 1 

250 1.5 7.5 100.0 3.7 30 0 0 1 

27 1.0 No sperm present in ejaculate 
26L Collection not attempted 
271 1.3 67.O )4.O 1L.O 60 20 10 1 

I, 1.0 27.O 91.0 26.0 30 10 10 1 

278 1.; 830.0 83.5 17.3 LO 30 10 1 

285 2.3 125.0 70.0 10.0 30 10 lO 2 

292 1.6 14.37. 92.9 28.6 70 60 20 2 

299 3.S 687.5 79.2 10.0 60 20 10 1 

306 1.5 5l7. 87.1 12.0 O 20 10 1 

313 Collection not attempted 
320 2.S 3O.O 78.L 10.0 60 10 10 2 

327 1.2 1000.0 97. 20.0 60 1 

33L 1.7 775.0 82.5 3.2 80 70 )+O 
i 

2.1 1300.0 11.9 90 80 öO i 

3LJ. 5.3 550.0 9L.3 lOO 50 30 10 1 

3)48 3.3 625.0 88.9 11.0 50 30 0 2 

355 1.3 350.0 85.1 23.6 80 20 10 1 

362 3.6 281.5 82.0 6.6 70 10 0 1 

369 5.5 525.0 9L.O 31.5 80 30 10 3 
376 2.2 512.5 95.0 18.3 80 30 10 1 H 



Table L (continued) 

Semen Data of TJ1 

MotIlity During Storage 
Live Abnormal 

Age Volume Concentration perm Sperm O hrs. 72 hrs. 168 hrs. Ejac. 
(da.) (ml.) (milL/ini.) (%) (%) (%) (%) (%) (no.) 

383 3.1 
393 L.3 
397 14.1 

L1oL 14.7 

141 2.5 
148 2.3 
1425 3.0 
14.32 2.9 
L39 2.6 
1446 1.7 
L53 3.3 

312.5 
14.25.0 

825.0 
830.0 

1250.0 
875.0 
305.0 
650.0 

1692.0 
L15o.o 
1762.5 

95.5 
63.0 
91.5 
91.7 
914.3 
95.0 
8L. 8 

93.8 
88.9 
95.1 
92.5 

Period II 

76.0 
39.7 
57.6 
22.6 
36.5 
15.0 
38.8 
18.1 
11.8 
20.8 
15.2 

70 50 14o i 

80 14.0 lo 3 

70 60 14.0 2 

70 LO 30 3 

50 50 20 2 

60 14.0 10 1 

60 14.0 20 2 

60 L10 20 2 

80 50 30 2 

50 Lo 30 1 

90 50 30 1 



Table L1. (continued) 

Semen Data of TJ 

Motility During Storage 
Live Abnormal 

Age Volume Concentration Sperm Serm O hrs. 72 hrs. 168 hrs. Ejac. 

(da.) (ml.) (mill./ml.) (%) () (%) (%) (%) (no.) 

Period III 

L17 1. 1000.0 L8.8 70 L40 30 1 

t82 L..O 300.0 90.9 18.8 70 LO 30 3 

L89 1.3 ]J4.O 91.0 23.8 60 o 30 2 

t96 2.1 982.5 91.6 2O.t 80 O 30 2 

O3 0.7 2337. 99.9 7.7 90 60 tO 1 

I, 0.9 3l.3 8.7 -1.;.9 90 50 30 1 

lO 1.2 600.0 56.7 12.5 30 20 20 1 

" 1.2 1868.8 93.L. 37., 70 10 30 1 

17 1.5 L168.8 88.3 13.3 70 20 10 1 

t, 2.0 114.31.3 28.8 60 ).40 10 1 

52L. 1.0 lL137.. 87.9 33.9 1 

't 0.7 606.2 89.7 38.1 80 Lo io i 

31 1.0 125.0 69.0 30.0 50 30 10 1 

2.0 1832.5 95.2 57.7 70 50 30 1 

538 1.2 1312.5 77.5 30.5 70 30 10 1 

t, 1.1 1350.0 93.5 58.3 90 Lo 30 1 

5L1.5 1.3 800.0 86.9 29.7 20 20 lO i 

552 1.7 1587.5 93.2 7.1 50 20 10 1 

'i 1.0 2137.5 95.6 9.1 90 L1.O 30 1 

559 1.0 1393.8 95.9 iL1..L1. 60 ,30 
10 1 

20 1 
i' 1.3 13L1.3.8 9L1..3 11.7.9 50 L1.O 



Table 5 

Semen Data of TJ 

Motility During Storage Live Abnormal 
Age Volume Concentration Sperm Sperm O hi's. 72 hrs. 168 hrs. Ejac. 
(da.) (ml.) (mill./ml. ) (%) (%) (%) (%) (%) (no.) 

Period I 

2L5 Failed to mount and ejaculate 
250 2.2 12.5 50.0 50.0 10 0 0 1 
257 1.0 50.0 51.0 37.5 30 10 10 1 
26L. Collection not attempted 
271 1.0 92.5 90.0 66.0 o o o i 

n 3di- 332.5 38.0 1L.O O O O i 

278 1.2 800.0 89.5 61.0 50 20 10 1 

285 L.o 1j75.O 90.0 69.7 70 30 20 2 

292 i.).i 912.5 89.2 2O. 70 LO 20 1 

299 L.O 893.8 91.6 17.0 80 30 20 1 

306 1.7 325.0 81.9 19.0 0 0 0 1 
I, 1.6 106.1 .9 O O O i 

313 Collection riot attempted 
320 1.3 875.0 63.8 11.0 60 20 20 1 

327 2.5 72.O 95.0 27.6 50 20 20 1 

3314 1.3 1350.0 83.1.. 3.7 60 L10 20 1 
ii 1.0 Semen not processed 

314 5.5 950.0 92.1 9.0 60 Ii.O 30 1 

3L8 3.5 975.0 
600.0 

93.5 
8L.9 

17.3 
17.3 

50 30 10 2 
1 355 2.5 70 30 30 

362 2.1 250.0 69.0 12.5 70 10 0 1 

369 3.7 1375.0 83.5 L6.5 60 10 2 

376 2.2 537.5 89.5 70.0 0 10 0 1 

u 1.5 300.0 71.0 77.0 L0 10 10 1 



Table 5 (continued) 

Semen Data of TJ2 

Motility During Storage Live Abnormal 
Age Volume Concentration Sperm Sperm O hrs. 72 hrs. 168 hrs. Ejac. 
(da.) (ml.) (mill./ml.) (%) (%) (y,) (%) (%) (no.) 

Period II 

383 1.5 892.5 82.5 70.6 50 10 10 i 

390 3.7 )467.5 88.0 37.3 70 30 0 2 

397 3.5 1018.8 97.0 55.2 80 Lo 20 2 

5.0 1730.0 89.1 29.9 80 Lo 20 3 
Lii 3.2 1525.0 91.1 25.1 80 60 20 1 

3.8 1225.0 91.5 11.8 80 50 30 2 

3.9 930.0 95.7 28.2 80 50 Lo 2 

L32 L.2 1L75.0 92.0 8.0 80 50 50 2 

L39 2.L 2587.5 87.2 5.3 60 50 20 1 
)46 3.0 1912.5 97.3 10.8 100 Lo 30 1 

L53 2.8 612.5 88.8 33.6 60 LO 20 2 

'ft 



Table (continued) 

Semen Data of TJ2 

Motility During Storage 
Live Abnormal 

ge Volume Concentration Sperm Sperm O hrs. 72 hrs. 168 hrs. Ejac. 

(da.) (ml.) (mill./ml.) (%) (%) (%) (t,) (%) (no.) 

Period III 

)47 2.5 1O87., 9O. 2.3 80 O 30 1 

L82 2.8 L..25.O 90.9 8.8 o o o i 

L89 Failed to ejaculate 
Lj96 Failed to ejaculate 
S03 1.2 75.0 69.1 10 0 0 1 

'I 

10 
1.2 
1.8 

1125.0 
17O.O 

80.0 
86.3 

33.9 
2I.3 

70 O 
Lo 

30 1 

lo i 

i.8 1O37. L..9.t. 

70 
80 1 t, 96.0 30 30 

517 2.0 222.O 92.9 3 70 O 30 1 

't lJ1. 82.o 96.6 L1.2.L. 80 Lo 20 1 

2.2 1806.2 83.2 36.3 90 LO 20 1 

n 0.9 975.0 93.0 L1.9 50 30 10 1 

3l 2.3 1137. 93.5 )4.8 
66. 

60 30 
60 

lO i 

Lo i 
II 2.L 970.0 9.3 90 
38 1.0 75.O 93.7 32.6 70 30 10 1 

u 1.5 1L56.2 92.1 67.8 100 60 1.o 1 

1.3 11O.O 93.0 36.2 80 L.O 10 1 

II 1.6 ]Jo6.2 97.7 2.L. 80 60 20 1 

2 2.7 937. 97.0 8,0 80 30 20 1 

t, 2.1 l96.2 2.2 100 60 )o i 

9 i.6 76.2 89.0 59.S o )4O 20 1 

t, i.:; 12O.O 9.6 68.0 80 o 30 1 

L 
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degree than does either type of sensory loss alone is 

taken as additional proof of the theory that both visual 

and olfactory stimuli normally contribute to sexual 

arousal." 

The Jersey bulls were more similar in libido and in 

all tests of semen quality than the crossbred twins. 

Results of analysis of variance in semen quality of 

bulls within pairs during Period I are shown in Table 6. 

A significant difference was found between the 

Holstein-Ayrshire bulls in volume per ejaculate and diluted 

motility at zero hours. Inasmuch as the two bulls were 

treated alike at collection time the difference between 

them in semen quality was probably due to individual re- 

sponse to environment since the animals were genetically 

the same. 

TJ1 and TJ2 were similar in all tests for semen 

quality except for per cent of abnormal sperm. Table 6 

shows a significant difference existing between the 

animals on this basis. 

Although the review of literature indicates several 

types of sperm abnormalities may exist in normal bull 

semen, only three types were observed in this study. 

Abnormal sperm observed in this experiment in frequency 

of occurrence were sperm with coiled tails, sperm with 



Table 6 

Comiarison of Semen Quality Within Pairs - Period I 

Bull 
Mean 
Volume 

Mean 
Concentration 

Mean 
Live Sperm 

Mean 
Abnormal Sperm 

Mean Motility 
During Storage 

O hrs. 72 kirs. 168 kirs. 

(mi.) (mill./ml.) (7°) (%) (%) (%) 

TI1 2.98* )46.L1. 90.2 L6.8 7t 27 12 

TI2 2.30 362.5 85.2 59.9 51 19 10 

TJ1 1.97 L52.8 8.l 16.9 58 25 11 

TJ2 2.19 6O).1 8L.i 30.8 51 21 13 

Significant at i per cent level of probabllity* 
Significant at 5 per cent level of probability 

Table 7 

Comparison of Semen Q.uallty Within Pairs - Period II 

Bull 
Mean 
Volume 

Mean 
Concentration 

Mean 
Live Sperm 

Mean 
Abnormal Sperm 

Mean Motility 
During Storage 

O hrs. 72 hrs. 168 hrs. 

(ml.) (mill./nil.) (%) (%) (%) (%) (%) 

TI1 2.90 7Ll.2 88.1 26.9 51 31 18 

TI2 2.OL 566.8 91.6 27.2 51 38 iI 

TJ1 l.9L 603.8 92J 31.3 66 t16 29 

TJ2 2.10 1019.2 91.2 27.9 75 L3 26 
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cytoplasmic droplets attached either at the base of the 

head or on the midsection of the tail, and tailless sperm. 

Libido and Semen Quality - Period II 

Results of experimentation during this period are in 

marked contrast to those in Period I. A definite differ- 

ence in libido was observed within pairs of twins due to 

the variation in treatment the individuals received during 

semen collection. Both TI1 and TJ1 were superior in libido 

to their mates. This would seem natural in that Tu and 

TJ1 were allowed to mount a live animal during semen col- 

lection and their mates were required to use a dummy. 

Both of the bulls which were required to mount the 

dummy showed a considerable decrease in libido toward the 

end of Period II. Diminution in libido became so pro- 

nounced toward the end of this period that the original 

plan of the experiment had to be altered because semen 

samples could not be regularly obtained. 

Although the bulls were not alike in libido they 

were similar within pairs in quality of semen produced, 

as indicated by Table 7. Analysis of variance in semen 

quality within pairs does not indicate any statistically 

significant differences between individuals. However, a 

real difference is apparent between TJ1 and TJ2 in concen- 

tration of sperm per ml. which may or may not have become 
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significant with inclusion of additional samples. 

Libido and Semen Quality - Period III 

The third phase of this experiment was designed to 

determine the effects of controlled stimulation on the 

bulls' libido and semen quality, and to observe vari- 

ations between first and second ejaculates. Tables 2 

through 5 indicate the quality of semen obtained during 

Period III. Data obtained during the first five weeks of 

this period from the Holstein-Ayrshire bulls and four 

weeks from the Jersey bulls was not included in the ana- 

lysis of variance in semen quality because of insufficient 

samples. Analysis of variance in semen quality for the 

remainder of this period appears in Tables B and 9. 

Data in Table 8 indicate a significant difference 

between TJ1 and TJ2 in three characteristics of semen 

quality: (a) volume per ejaculate, (b) per cent of ab- 

normal sperm, and (c) diluted motility after 168 hours of 

storage. Inasmuch as TJ2 was stiìnulted prior to ejacu- 

lation by teasing for five minutes, whereas his mate was 

not restrained, the increase in semen volume and per cent 

motility seents consistent with the effects of stimulation. 

Similar results due to sexual stimulation were found by 

Collins, Bratton and Henderson in 1951 (10, pp.22l.-227). 

Although the semen quality of TJ2 reflected the effects 



Table 8 

Comparison of Semen Quality-Effect of Teasing - Period III 

Bull 
Mean 
Volume 

Mean 
Concentration 

Mean 
Live Sperm 

Mean 
Abnormal Sperm 

Mean Motility 
During Storage 

O hrs. 72 hrs. 168 hrs. 
(ml.) (mill./ml.) (%) (%) (s) (%) (%) 

TI1 L...o ii6t.i 9L.9 3L.2 80 L.2 2L1. 

TI2 3.9 1630.8 9L.2 3L..2 79 t2 22 

TJ1 1.2 1220.1 88.0 30.1 63 36 18 

TJ2 l.7x 1198.8 90.8 39.3 72 L2 22 

Significant at i per cent level of probabi1ity 
Significant at per cent level of probabi1ity 

Table 9 

Comparison Between First and Second Ejaculate 
in Semen Quality - Period III 

Mean Motility 
Mean Mean Mean Mean During Storage 
Volume Concentration Live Sperm Abnormal Sperm O hrs. 72 hrs. 168 urs. 

ist 2nd ist 2nd ist 2nd ist 2nd ist 2nd ist 2nd ist 2nd 
(%) (tnill./ml.) (%) (5) (%) (%)_ () 

2.8L 2.39 1333 1250 90.2 93.5 2t.2 L.2.7 72 75 38 )4 20 26 

F-' 
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of pre-ejaculation stimuli, TI2 failed to produce semen 

of higher quality under similar stimulation. Except for 

a decrease in concentration of sperm per ml., TI1 was 

superior to TI2 in semen quality which may have been due 

to differences in individual response to stimulation. 

Table 9 indicates the variation between first and 

second ejaculates in semen quality for Period III. These 

results are similar to data presented by Collins and co- 

workers referred to previously. 

Periodically, throughout the entire experiment, the 

oxygen consumption of semen samples was measured with the 

Warburg respirometer. Unfortunately, the number of 

observations of oxygen consumption was insufficIent to 

definitely establish whether or not the twin bulls were 

similar in spermatozoal metabolism, however, the limited 

data obtained indicated similarities existed within pairs. 

Definite similarities were observed within pairs in 

actions throughout the experiment, especIally during 

semen collection and when the animals were weighed and 

measured. The Holstein-Ayrshire twins were easily excited 

and remained uncooperative during semen collection and 

when measured for growth. It was also interesting to 

observe that every semen sample obtained from these twins 

was bright yellow in color. 



A similarity was observed within the pair of Jerseys 

during one week of the third period in this study. Due 

to an unknown cause both bulls contracted an infection 

in their reproductive tract causing distribution of 

leucocytes in their semen. Althougtì the crossbred twins 

were restrained in tie stalls adjacent to the Jersey 

twins they did not contract the infection. 
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SUMMARY 

Two pairs of identical twin dairy bulls, one of 

purebred Jerseys and one of crossbred Holstein-Ayrshires, 

were used in an experiment to observe the effects of pre- 

ejaculation stimuli on bovine semen quality. The twins 

were adjudged to be monozygotic by phenotypic observation 

and examination of their blood antigens. 

The first phase of the study determined the age at 

which the twins reached puberty. After semen production 

began the bulls were observed for within pair similari- 

ties in libido and semen quality. The Jersey bulls were 

more similar as to age at which puberty was reached and 

in libido manifested during semen collection than the 

crossbred twins. Differences were observed in sexual 

interest and semen production within the pair of Holstein- 

Ayrshire bulls. This may have been due to an eye injury 

received by one of the animals of the pair during the 

early part of Period I. 

In the second period of the experiment, one member 

of each pair of bulls was selected to mount a live cow 

during semen collection and his mate was required to mount 

a dummy animal. Observations of libido were made and 

semen quality was compared within pairs of twins. The 

animals which were required to mount the dumny showed a 



definite decrease in libido toward the end of this period, 

althouh the semen quality remained similar within pairs. 

The third period of the study compared the effects of 

controlled sexual stimulation on libido and semen quality. 

A comparison was also made between first and second ejacu- 

lates obtained. One member of each pair of twins was 

teased for five minutes by restraining him from mounting 

a live animal at semen collection time, whereas, his mate 

was allowed to mount and ejaculate as soon as desired. 

Significant differences were observed in semen quality 

between the Jersey bulls which probably resulted from the 

variation in semen collection procedure. No statistically 

significant difference was observed between first and 

second ejaculates, however, a real difference in some 

characteristics was present which may have become signifi- 

cant with inclusion of additional observations. 

Similarities other than those indicated by libido 

and semen quality were observed within pairs of twins. 
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