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Since 1949, a marked expsnsion in the cummercial
operation of artificisl breeding has taken place in Hew “ealand. This
expansion represents an increase from 1,400 insewinsted cows in 1345, to
556,000 inseainated cows in 1981, (New Zealand Deiry FProd. end Marketing
Board Ann. Hept.(1962)j. The principle objective of the Artificial
Breeding Service is to offer farmers the use of top sires from each of the
sain dairy brecds in New “ealand, These sirecs are selected on the basis
of progeny test records, The rating which each proven sire receives ia
calculated from the butterfat production records of a sire’'s deughters,

The bditexfat rccoris of each daughter axre corrected for age differences
and compsered withh the age=corrected average producticn of the herd-nates.
Bulls selected for use as A.B. sires are placed at one of the two Artificilal
Brecding Centres which prowide a Dominlon—wide coverage,

Becauge of the seasonal nature of dairy farming in New
Zeailand, the bulk of the :demand for semen occurs during the spring mating
period, and since chilled semen is the principle form of sexvice offered,
the dbulls experience a pecak working period of eight to twelve weeks at this
time of the year. The objective in development at the Centres has been to
obtain maximum coverege from top sires compatible with satisfactory
conception rates. In 1561, the 49-day nonreturn rate to first inseminatians
with chilled semen was 63/3K (New Zealand Dairy Preduction ani Marketing
Board Ann, Rept. (1963)).

Three spproacbes have Been sdopted to obtain the oaxiaum
coverage froa top sires and to this end work hes been undertaken in an



endeavour %ol

(1) increase the harvest of sperm from each bull;

(1i) extend the harvested spera to as great a degree

as possible.
and (111) improve storage techniques by the use of improved
diluents.

The current procedure involves the collection of two
services from each dbull ance every three dsys. itrior to cach oollection,
each bull is prepared by teasing in the presence of a cow restrained within
& saall collection bails :idinlsum quality requirements cogprising an
initial motility estimate and a live-dead spera count must be satisfied
before a service is diluted to & minimum concentration of 12.5 x 106 sperm
per mi1141itre. The dossge rate is ; ml. of diluted semen per cow which is
egquivalent to 6.25 x 106 sperm per inescmination,

The txrial reported in this thesis was conducted at the
Awahuri Artificial Breeding Centre., Its principle objective was to determine
whethcr or not the use of oestrous cows as teasers could incresse the
number of sperm harvested from mature bulls under otherwise routine
menagenent conditions, Other effects upon the quantity and quality of
ejaculetes obtained and upon sexual respanse were also investigated.
Comparisons were made with the semen characteristics of the collections
taken when the oestrous teasers were used as their own non-oestirous conirols.

Some reports, summarised in the Review of Literature,
mentioned that sexual interest can frequently be re-vitalised in semually
slothful bdulls by using an cestrous cow as a teaser, Other reports
considered that the presence of an oecstrous cow in the immediate envirom=-

ment increased the exeitability of all bulls, However, no trials in
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which the bulls were subjected to controlled pre—-collection preparstion
in the presence of an cestrous cow have been found in the literature.

In the current experiment 22 wmature bulls were selccted
from the sires standing at the Centre. ¥hile variable factors were restricted
as much as possible, experinental techniguss bore a close relationship to

the normal routine practised at the Centre during the spring mating season,



Part 1.




The review of literature has been presented in S
ma jor sections:-
(1) The effects of oestrous cows an bull dehaviour.
(i1) dajor oconsiderstions relating to the management
of the bulls and the selection of teaser cows,
end (1ii; The laboratory techniqucs used in messuring semen
quality and quantity and the measurement of a bull's

sexusl responze.

C ter 1

The Effects of Cestrous Cows on Bull Bshaviour

The reproductive system of the cow undergoes a rhythaical change
cslled the oestrous cycle and the highlight of thie cycle is the peried
of oestrus at which time the female is receptive to the male. Besides
being receptive, an oestrous com may also exclite bulls in the immediate
envirmwment. Janes (1953) and lisrt et. al. (1948) reported that when
an ocestrous cow was used ss a teaser, interest could be re-vitalised in
sexually slothful bulls. The latter workers suggested that because
interest was arouscd as soon as the oestrous cow was led into the bamm
“there was an odour from the femsle rather than her behaviour that
sttracted end paychically stimulated the male under conditions obtaining
in an artificial breeding chute®, These comments were limited to aged
bulls which had suffered a loss of 1ibdddo.

Several other papers have noted a gemeralised effect in all bulls.
A recommendstion of the i1k Harketing Board for phe preperation of a sirve
nwbup«vutbmmdmmtmmhrm«wmm
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wi th the resultant creation of what was termed "a paniemonism of ecstasy”
(Brit. Milk Xarketing Board “pt. (1954)). Cordts (1953) reported that
the presence of an cestrous cow increased the excitability of bulls
tethered in stalls, Neither report mentdoned the use of the ocestrous cow
as 8 teaser, nor whether her presence influenced the service quality or
quantity.

Almquist and Hale (1956) used reaction time ss an index of sexual
activity and stated that smearing the rump of a teascr with oeatrcus mucus
or wormwood oil did not influence a bull's responsiveness. They defined
rcaction time as the interval betweer a bull's being introdueed to a teaser
animal and the c:llection of a servics, no restraint deing applied to the
bulls. %hen seversl e jaculates were collected, the response was measured
in terms of the number of ejaculates pcr unit time. The report did not
record how much rmucus was epplied nor whether it was ree-spplied prior to
introducing each bull, iio date was presented in this report.

Jemes (1952) wse prompted to meke specific investigatians into
the effects of using oestrous teasers when he noticed a marked increese
in the semen volume of 2 bulls which had an cestrous cow substituted for a
nan-oestrous tesssr. Four pairs of mm:&ygotic twin bulls were used in the
investigation, kight services were collected from each dull on each of 2
colle ction days. A ruversal design was used, one twin being collected over
the ocestrous téaser for the first 4 services, and over a narrocstirous téaser
for the second 4 serviceas. The twin mate received the gposite treatment.
James considered that "the resulis did not suggest that there was eny
stimulating effect in collecting semen using an oestral cow as a decoy”.
An emsmination of the data showed a 12.2% increase in sperm output and
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an 11, 5» increase in the total saemcn volumc for the first 4 services,

when the collections werc mede over an cestrous teaser. 4 of the bulls
showed 8 marimd increase, 2 a decrease and the other 2 bulls showed

little variation, The use of oestrous teasers did not greatly increase

the total gperm output nor the semen wolume of the second 4 ejaculates.

Jamcs aleo exmmined the posesibility that tactile sensations
produced in bulls after being sllowed to serve an oestrous cow could
influence the spexrm ocontent and semen volume {rom subsequent collections.
One twin of each pair was alternetely allowed to serve an oestrous teaser
and an artificlal vagina., The services collcctied with the artificial vagina
were ithen compared with the complementary e jsculates collected from the twuin
mate which was cullccted over a non—cestrous teaser, Although only one
oestroug cow was used, no differences in semsn volume or sperm content were
apparent,
Prabhu et. al. (1854) used oestrous buffelo cows as teasers with

Indian water buffalo bulls in en attempt to reduce the between service
variation in sperm ocutput. Oestrous and nan-oestrous tcasers were alternated
at intervals of a few minutes, 24-48 hours and 7 days, but no effect on
semen Quality or reaction time could be attributed to the physiological
stats of the teasers. ¥ith the varied ccllection intervals end apparently

irregular tsesing prooedure used by these workers, real differences would
have been difficult to detects

- & @& ® @& -

Sumaxy
Several observations cited from the literature imdicated that the

presence of an ocestrous cow appeared to excite most bulls, but the trials



in which oestrous cows were used as tcasers or in which oceatrous mucus was
emeared on the rump of a teeser cow, showed no significant effect on
either the quality or the quantity of semen collected or upon the gexusl
precocity of the bulle. Nome of the references cited umed standardised
teasing procedures in the presence of an ocestrous cow as a pre-collection
moutine. This ocould well have masiced what may have been real differences

in the "stinulus value®” of the teaser cowa.
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Clariik I

The sections of this chapter review the pertinent litcmture related
to the preparation of the trial design and involve e consideraiion of
various espects of bull asnsgezent rclevent to the investi.ation and the

selection of cowa as tesaers,

2el JIreguency of Collection

dany trials have been reported in which bulls have been o:xllected
at different frequencies. The results of these trials will be considered
in 3 sect.ons,

(a) Sperm output:~ Eariier workers recomrended lom frequencics
of 1 or 2 collections per week frow seture bulls, :airick ct. al, (1949)
studfed an ejaculation paitern of 1 every fourth dsy, 2 every eighth day
or three every {wclfth day, anc found no significant treatment differences
in voluse, % motile sperm, methylene blue reduction time or canception rates
1in the 6 bulls sntudled. Mercier et al (1949) found s higher psreentage of
sjaculates wer satisfactory for ase in artificlal inseminetion when dulls
were ejaculated once every 6 days instead of twice every twelfth day or
3 times every ecighteenth day. Nelther group of workers restrained the
balls prior to service.
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The following table summarises resultz obtained in later trials.

Reference No. of Bulls Restraint Frequencies % increase
rith greater
;ngueﬂ
Brattan & Foote 16 None i1ix8wilzx4d 63 M.S.
(195¢) (a)
14 Rone 1x8vs 2 x 8¢ 60 ¥,S,
Bratton & Foote n Irolonged 1 x8vs 2 x 8¢ 60 i, S,
(195¢) (b)
Almquist & Hale (1956) 15 Shart 1x7va2x7 67 K, S.
10 Varied 2x7vve6x7 112 H.Sg
Hafs et.al. (1959) 10 Varied 1x7vw7x? 90 T.S.
Hale « Alaquist (1960) 2 Short ve 6 x7vs 70x7 17 TeS.
Nane

1 x 8 indicates 1 oollection every 8 days

= indicates 2 collections every cizhth day
M,S. = % increase in motile sperm output

T.Se = > incresse ir total sperm output

Table 1. The Lkffect of Frequency of Collection on The Sperm Output of
Mature Bulls,

Comparison betwoen the results obtained is difficult because of
the different methods adopted in sexusl preparation., Bratton and Foote
(1954) (b) applied 20 minutes restraint before the first collections were
made and after a 10 einutes rest, a furthsr 10 minutes restraint before
second ocollections were made. In contrast to this prolonged preparation,
Almquist and Hele (1956) restrained the bulls in their first trial for
only 4 - § minutes prior to the ocollection of £irst services.

Hale and Almquist (1960) presented a table intending to show
the effect of increased collection frequencies on spexrm output., The data
as presented was of questiomable value because of the few bulls used at all
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collection frequencies and the confounding of different collection
frequencies with different methods of sexusl preparetion.

The other results included in Iable i support the oonclusica
of Hafs et. 21, (1959) who reported that incressing frequencies of collection
produce diminishing increments in the sperm output as each service has a
reduce sperm content,

(b) Effect on 1ibido:- Higher frequencies of collecticn have been
reported to reduce libido, At a frequency on 2 collections on each of 3
days per week Alaquist and Hale (1988) reported thet during the 24-meek trial
pericd one bull shomed a 47% decline in sperm count end another an 18%
reduction in semen volume, These workers concluded that such reductions
indicated that certain bulls could not be ejaculated so frequently for
exterded perioda. With only 2 collactions per week, only 3 of the 10
bulls used required a new stimulus, whereas with 6 collections per week,

7 bulls required new stimuli, Although the mbtile sperm output per week
was incresased by 112% by making 6 rather than 2 collections per week, more
frequent changes in the teasing routine were required to maintein the
bulls' sexusl sctivity.

Hafs et. al, (1859) reported » similsr declins in 1ibddo, Bulls
oollsoted onoe a week required en average of 6.2 minutes of active sexual
stimuletion and 2.9 felse mounmts compared with dulls colleocted daily which
required an sverage of 16 minutes sexm] stimulstion and 3.7 false mounts.
While daily collection led to a decline in 1libido, these workers fouwnd that
a weekly change in the collection routine waintained the required teasing
time within workable limits,

hadin I TR



(c) Recommecnded frequencies:~ In a review pudblication, Melrose
(1962) ooncluded that “although individual bulls vaxy in their reactions
to frequent semen collectionn, the available evidence indicates that, with
sdaquate stimulation, the average mature dull could be expecied to ejuculate
at least 4 times per week®, Salisbury and Van Demsrk (1961) suggesicd a
frequency of 2 = 3 ejaculates every 2 = 3 days as they considered that
daily ejacuvlation of bulle over an extcndcd perlod of time did not impair
spermatogencsis, This contention was confirmad by Amenn and Almquist (1962)
who reported that even with intensive pre-collection preparation priar to
each of 68 oollections made each week from each of 12 msturc bulls, the
weekly spem output represented only 427 of the weekly testicular spem

preductida,

2.2 Sexusl Sreparstion
Hale and Almquist (1960) considered that "the function of

sexual preparation was to provide high quality semen containing the

gxeatest posaible number of spemm per ejaculate®™. Juantitative data shown

in the accompsnying table sumarises the reports of seversl investigaticns.
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Reference  Ng, of Jeeks of Mo, of Ejsc/ Ircparation % Increase™
Bulls Ereparation Ygek Azt Ejsc 2nd
Ejac,
Collins et.al 22 5 1 None va 2=S ains 36
(1951) restraint + 1
false mount
Branton et.al 9 6 2 None vs 1 falee
(1952) mount 42
None vs 2 false
mounts 41
Crombach (1958) 6 4 4 Ncno ve 1 false
mount 129
2 4 4 None v 10 nins

resiraint 147

e 13 4 None vs § wins
restraint 112 109
+ 1 false mount

Alequist et.al 6 J=6 2 Nene vs 1 {alse
(1958) mount 72 29
3 12 6 None vs 2 mins
restraint + 3
false mounts 45

1 false mount vs
2 ming restraint
+ 3 false mounts 44

Hafs et al, 11 10 1 Nons va 5 mins
(1062) restraint 99
14 10 1 10 mins restraint

v® 10 ains restraint
+ 3 false mounts 31

« 7 Increase vith Seeond Method
®® ldentical twins used as controls.

Zable 3:~ The Effect of Sexual Preparation on The Sperm Output of Bulls.



All the investigations showed that sexual preparation produced
a valueble incrcese in sperm output. The techniques used in sexual
preparation weret~
(a) Allowing the bulls to have a number of talse mounts
(b) Kestraining the bulls for varying pe-iods of time,

and (o) A combination #f the other two methods.

The most comprehensive trial was conducted by Hofs et. al. (19632)
In their trial, none, 1, 2 and 3 false mounts were combimed with nene, § or
10 minutes restraint. The results sliowcd that prggressively increasing
the intensity of sexual preparation produced decreasing increments in spem
output, The concentration of sperm in the semen was not significantly
affected by the number of false mo:mts but was affected by the duration
of preparation. From this work it appeared that a restraint period of
at least 5 or 10 minutes was more essential than allowing false mounts.

The only work noted in which sexual preparation did not eugment
total sperm output was reported in a trisl conducted by Jaues (1852). Five
pairs of mono¥ygous twins were used. Ten cansecutive services were ocollactcd
from eech bull on 3 collection days. On each day one twin was restrazined
prior to the callection of sach sexrvice and the twin mate was not restrained.
The rosults showed marked variations in response both between and within
paira, Preparation wes po:sidly aarried to the extrems as S false mounts
were allowed prior to the oollection of each of the 10 servicea. Although
neither the first nor the secand servioces showed any responze, Jemes also
mentioned that a bull wes prepared and collected in front of his g‘::l aate
who was not prepared, This in itself could have acted as a form of

sexusl preparation,
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The effectiveness of sexual preparation does m;t appear %o
decline with its continued applicatian. Sexusl preparation confinued to
be effective even at a collection fesqQuency of 6 ejaculates per weeik over a
period of S months (Almquist et. al (1958)) or sfter 4 months of receiving
the same preparation prior to each service (Crombach et. ai (1858)). No
detrimontal psychological effects resulting from any of the 12 methods of
scxusl preparstion irposed were reported by Hafs et. al (1962).

¥hile sexusl preparation produces a significant effect upon the
sperm content of services collected from a group of bulls, individual bulls
pay show a marked variation in their rvsponse. Almquist and Hale (1956)
noticed that smongst the 22 bullas they used, the grestest number of tests
showed that between 3 and 5 services per hour could be collected from
bulls which were not sexually prepared nor restrained, but the bulls showed
considerable individual varistions This was substantiated in a later
raport by the same suthors when they showed that whereas sexnal preparation
increased the spem centent of the services trom mme tull ¥, 59%, another
bull showed a negligible respimse, (Hale and Alnquist (1960)). Bonadonna
(1958) stressed that "in order to achieve a rational exploitation of sirce,
it is essential to carefully watch the individual behaviour of each

subjeot, to carefully avoid dringing about aoquired reflemes that are
Anhibitory end to encourage the ocreatioca and the maintenance of positive

or favourable reflexss®.

223 _Interval Between Serviecs
The intervel between services refers to the interval between

the collection of the fixst service anid mocond or subseguent services on
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any ore collection day. Apart from the trial reported in the First Amual
Report of the N.Z. Dairy #’roduction and #arketing Board (1962), no sther
work has been noted which specificelly examined this point. In the
particuler trisl referred to, collection at a 10 minute interval as

against » 60 minute interval produced & highly significant difference in the
spern content of the secocnd service in favour of the shorter reriod. The
trisl involved 30 mature Jersey bulls, 3 collections being made at each
interval from each bull, The report concluded tbat«them would sppear to
be a very real benefit in collecting second or third services as soon as
possible after the preceding servloe.”

Crombach et. al (19956} carried out a seriss of testas to
apevifically determine the effect of sexusl preperwntion on the secamd
ejaculete. They found that a better gquality service wes obtained if the
second service was collected aftcr en additional five minutes resatraine
then 1f the secvond scrvice was collected immediately after tha first had
been taken. %hile no substantiating data were presented, Bonadonna (1956)

recomuended a 10-15 minute interval between collections.

w e B W™ e @

2,4 Seesonal end Climatic Variations in Semen Characteristics
Most investigatioms recorded in- the litersture were conducted to

deternine seasona) variation in fertility and not sperm cutput. Anderson
(i843) revicwed the earlier work and all refecrences quoted showed that
there were significent monthly end seasonal differences in semen Quality.
Exb et al. (1942) recorded highly significant monthly and seasomsl
differences in mbtility, volume, spers concentration and total spsmm output.
These latter workers only used 4 bulls, 2 of which were immature, BHecause
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of this and becsuse the authors also noted that there were marked differences
betwecn successive weeks in the same bull, theze results should be
interpreted with asution, N

Amierson's ‘(1945) study indicated that undar climatlic conditions
experienced at tne experimentel station in Xenys whers hia trial was
conducted, semen wos poorest during the months of maximua terporsture and
humidity. Although there appeared to be a basic seasonal rhythm in the
quality of bull semen, Anderson's results showed considerable varistion
in seasonal effects upon bulla and between years by the same bull,

Johnstcn et. al (1853) found that under sub=tropical conditions,
bulls produced greatest concentrations of aspermatozos in summer and
winter, ettbough several bulls showed marked decreasea during the late
sutmer and fall periods. Figurcs for spem output were not mentioned,
Cessday et. al (1353) found thet under climnte chsmber conditious,
spermatogensails in the young dairy bdull was impaired by continuous exposure
to temperatures exceeding 85°F,

Se¢elf (1954) noted seagonal variation in ths yumber of abnormal
speva, semen volime, and spern concentration, the greatest quantity of
best quality semen being collected in the spring., Schaldt (1954) studicd
tﬁa effect of day length and temperature on bulls and found positive
correlations between eanch of theme two factors, spem concentration and
sperm numbers, The influsnce of day length was probadbly confounxied by
seasonal temperature varlastions, particularly asince the occurrence of
photoperiodicity in dulle has not doecn demxmstrated,

Aafs et. a1 (1953) uzed the semen produciion records of 68 bulls
from 5 dsiry Dreeds in 4 stulx in the staté of Hichigsn, which cxzpe:iences
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severe wintery to estimate the bull ejaculate, breed, seascn and interaction
variance coaponents of 5 criterin uscd to mcasure semen production. All
studs showed significant seasonal variation in semen volume., %hile the 2
snaller studs showed significant sessonal veriation ir spera cutput, the
2 larger studs é1d not show +his variation. These workers concluded %4hat
althoygh significsant scazonal differences were noted "nctusl seamsonal
differences were conaidered to be too small to be of wmuch practical value
in the dcsign of experimcnits™,

Sanadonna (1956) su;gested that "the varisiicns in seminal activity
were not always clesrly seascnal in South Furopean countries havirng a mild
clinsates The climeiic conditione which were likely tc affect snimele were
lorg rainy periods, or damp ccld and sufi@cn snd dee depressione essociated
with thunderatorns, particularly in suwmer.” Although Jemes (1954) @4d not
specifically investigste seasonal variszticon in semen quentity snd quelity,
perussl of other data from ccllecticna telen through the whole year suggested
that there were no sessonsl tremds in the sexual performance of bulls in
Kew Zealand,

¥hiile seasonal varlation in sein properiiesa has heen reported by
scuc workers, the varistiona appear 1o be anzocisied with temperature
extrencs. In wametemperate or Mcditerranean climates, this variation has

not b»een noticed.

2,5 Semen Colloction
Melrose (1962) considered that the use of the artificisl vagina
appeared to be universal ss a method for the routine collection of semen,

Perry (1960) noted that mosk males would readily respaml to this method of
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collection provided that proper precautions were taken in the preparstion
of the @quipment. In thia connection, the peculiar tempcrature require-
mente of each male should be stuiied to avoid the development of what
Banedanna (1856) has termed inhibitory reflexee. The Semperature range
suggested by Bonadonna wes 43-45% but rerry provided an even wider
range of 40.546°C. Comparative figures quoted by Salisbury and Van
Demark (1961) were 42-44°C,

Modifications to the standard rubber-lined vagina have been
developed by several workers. iHelrose (1982) —entioned that "the use of
8 roughened type of liner hes now been more widely adopted; although there
is 1ittle published data on t is, the generally acce pted view is that such a
liner ensures a aore constant scrvice behaviour in the bull®., 8ince no
references wen quoted by Melrore ané no mentlion of sudh work has been
found in the literature, this “gmnerally accepted view” could not be
substantisted. Millar (1958) developed en slaborate modification to
prevent tcaperature shock to the raw scmen, but iielrose considered that it
had not been extensively used, probably because of the time required for
assembling and dismantling the modified equipmént.

Bonadonna (1956) suggested that some operators mede poor ocollections
because they underestimated the importance of aspplying the srtificial vagina
to the erect penis of the bull st the right time., Faulty application
encouraged the onset of imhibitory reflexss. The collection should be
made on the ascending extra-vaginal stege and never on the descending stage.
Bonadonne mentioned no optimum time during the ascending stage since
individual bulls vary and a knowledge of each bull's behaviour becomes

ne CeNsary.
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Contrery to the implications of Bonadonna's yoview, James (1854)
found that the sikill of the operator making a collection did not appear
to influence its quality or quantity. Only 4 paires of identical twins
were involved in the trial end all the bulls were well used to ®llections
being taken with an artificial vagina, James rightly péinted out that
these results were only aprlicable to bulls well usmed to the collection
techniques.

2,6 Teaser Cow Consideorations

The pertinent points relevent to the design of the current trial
have been reviewed under 3 sub—-secticns covering the manifestations,
the duration and the control of oestrus. Salisbury and Van l.emark (1361)
considerod that the teasexr cow should ve en animal that will stand quietly
or "she should be well restrained within a breeding rack". Their
impression was thut although some movenent by the teascr cow encouraged
s me bulls, excessive restlcssness caused other bulls to refuse to moumt
and collecting the ejaculate became difficult for the operator.

(a) Manifestations of oestrous:- Rottensten and Touchberr; (1957)
scored the degres of expression of heat symptoms in 554 first-cslf heifers,
Scores varied from 1 to 4 for symptoms varyirg froa a vagus expression
of cestrus to oestrus being more ovident than normal, While these workers
d4id not state the frequency distribution, the caloulated repeatability
of single retings among unrelsted snimals was only 0,39. This low estimate
ocould posaibly be due to the highly subjective nature of the reting given
and the fact that the observations were only made st milkings. In comparisan
to these workers, Olsson (1957) found that 98% of his ssxple of over
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200,000 cows showed distinct symptoms of oestrus,

Salisbury and Van Demark (1961) have described cestrus as the
period of desire which is characterised by the psychic manifestations of
heat. ¥%ith the onset of oestrus e cow may become restless and start
bellowing but will not stend whilst another animal, be it a cow or a bull,
attempts to mount.e It is this duraticn during which a cow will stand when
mounted that Hansel (1958) hes defined as the period of ocstrus. He
sugyested that "other manifestations of oestirus such es a flow of clear
nmucus {rom the vulva, swollen lips of the vulva, reatlessncss, bellowing
and attempts to mount other females were too wvariable to be uemed alone ss
criteria for detecting ocestrus”,

(b) The buration of Qestrus: -~ Unlike some dowestic animals, the
cow has a compsratively short heat period. Hamnrond (1927) found that the
duration of oestrus in the 11 heifers and 4 cows studied varied from 6 to
30 hours with a mean of about 17 hours. +“hilst Haiznord's results were
odtained from a smell population, the aversge length of the heat period
was greatest in the warm suzmer sonths and least in the winter. Trimberger
(1548) studied a considerably lsrger population and could not detect this
seasonal variatics. Other obeervations reported by Trimberger were that
the duretion of oestrous averaged 17.8 hours in cows (range 2.5 e 38 hours)
and 15,3 bhours in heifers. Cows and heifers sppeared to com into heat
throughout the day and night with a fairly equsl distribution, dbut animsls
that first showed oosstrus im the afternoon stayed in heat 2 to 4 hours longer
than thoes that showed it in the evening.

After a comprehensive review of the relevent literature Hansel
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{19%9) concluded that the range in the length of oestrus reported in the
papers reviewcd varied from 6 to 30 hours in most studiea, with a standard
deviation of spproximately 4 hours.

From a very limited rumbcr of tests conducted by Hammond (1927) the
cffect of service by a bull appeared to shorten the duraticn of oesatrus,
although the psychological effect ot the close proximity of a bull did not
appear to have any influence, Marion et. al (13950) in a more extensive
experiment, found that although sterile copulation hastened ovula.ion, it did
not reducs tha duration of oestrus,

(c) The artificial Contrcl of Oestrus:~ UOecause cattle
experience a coaparatively short ocstrous perlod, any suitable artificial
measure of control would be an asset in designing a trisl in which ocstrous
tesscrs were required, any ol the studles illustrating the effects of
the injeotion of gonedotrovhins on ovarian function in thne bovine have been
carried o.. for the puxrpose of i:rducing "super-ovulation" and few record
the effects of such treatments on oestrous behaviour, Rowson (1951) used
PeMeSe to induce multiple ovulation, Although no comnent was made on the
manifestaticns of the subsequént visible heat periods experienced, amany
coms did not exhibit visible oestrus, Hansel (1959) hes mentioned that
other workers encountered similar problems,

Dally injections of large doses of progesterone from mid-cycle
omwards prevent ocestrus and cvulation occurring at the normal time, but
Hansel concluded from a review of the results reported that oestrus end
ovulation occurred from 4 to 7 days after the cessation of treatment. This
was supported by Trisberger snd Hsusel (1955) who found that although
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progesterone injecticne sltered the time of oestrus, such treatoent had

no advantage i1; predicting oestrus on a particular dsy. Another dis~
advantage was that during the experimental period, of the 30 cowa used,
only 4 had oestrous periods of normel lergth, 4 had silent heats and 7

had a marked disturbance of either the length of oestrua or ovulation tims.

Oestrogens lLave been extensively used in lactaticn studies.

;olly and i{alpress (1944) and iia mond Jnr. and Day (1%44) conducted extensive
studies. Both pairs of workers reported the occurrence of irregular heat
periods varying in intensity and the development of nymphomania, which
occagionally terminated in broken pelvises.

Ferhaps the simplest method for altering the bovine oestrous cycle
involves the manual rewoval of the corpus lutewm through the rectal wall.
lasmond and Bhattacharys (1944) used the technique in a trial and noted
that the interval betmeen :emoval of tie corpus luteum arnd the following
heat varied with the breed of the cow snd the age of the expresased corpus
luteum. About 10% showed oestrus within two days, but the majority came
on heat on the third or fourth day. T7The average time was 4,2 days.

Hammond (1927) used only 2 cows which had corpora lutea expressed
7 days after the previous heat period, and both showed dostrus 2 days later,
but the length of ocestrus was only half that of the previcus oestrus.
Roberts (1956) su'marised the results of a nuaber of similar studies and
cancluded that observadble ocestrus occurred within 2 to 7 days in S50-80%
of the cows in which a corpus luteum had been expressed, Although they did
not guote the varistion, Selisbury and Van Demark (1961) presented a table
from work by Jakobsen and Teige (1956) who showed that expression of the
corpus luteum induced cestrus in 90% of the 2,000 cows studied,
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Although hormonal therapy and expreassion of the corpus luteum
alter the bovine oestrous cycle, none of the methods improved to a great dejree
predictablility of the onset of cestrus, iloreover the oestrous pe riod
subsequent to treatment may be abnormal, either in its length or in its
manifestations. Ofecause of these limitations, the artificial control
of osatrus was not attempted in the experisent reported in this thesis.

247 Conclusions

After a consideration of the reports reviewed in this chepter
the following pointa were thought relevant to any trial aimed at deteruining
the efiect of ueing oestrous cows as tcasers:-

(a) <ost mature bulls will withstand a colleciion frequency of 2
services every third day but because varying frequencies influence the
totel sperm output enid the sperm content of an e jaculste, the selected
frequency should not be wvaried.

(b) The inte:sity of pre-collection sexual preparation has a
significant eifect upon the sperm content of a service and therefore, when

he physioclogical conditions of a teaser are teing compared, the preparati: n
routine should be dtandardised,

(c) Because ecms bulls show a varied response to sexual preparation
the selectlion of bulls which vill respand to standardised tessing routine
is warrsnted,

(d) A suitable interval between the collection of first services
froms each bull on any one collection day ard the commencement of sexual
preparation for the second service is 10 minutes.

(e) It would be most unlikely that bulls sclected for the trial
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would exhibit marked secasonal variation in sperm output or semen output.

(f) The efficiency of the collectisn tesm would deserve
special consideration since faults in the collectien tschnigue and
veriations in teasing co.ld moiify the responsiveness of a bull,

(¢) 7The most relieble test of the oceastrous cordition in a cow
ia sternding vhilat being mounted by enother cow,

(h) uecsuse the duraticn of ceatrus is relatively short and
variable, the period of time in which a cow is used ss an ocstrous teaser
should be li~ited,
and (i) ethods fer the artificial variation of the oestrous cycle
were not considered sul.able lecause no method greatly improved the low
predictability of o«strus and iLecause of the itendency to give rise to

diftferent maniicstations of ocesgtrus,

- e ww A e e @ @ @



Laboratoxry Techniques Used In ieaguring Sgmen Uual
Quality end The Neasurement of Sexusl Eesponse.

The sections of this chapter only briefly review pertinent
literature wihich »as consulted when developing tre quality and quantity

teats used during the current trisl.

Se1 Concentration of Sperm Cells

Spern concentration was first estimated by the counting of a
diluted sample of semsn acunted on a haemocytometer slide (“alton 1527).
Vhere large nuubers of samples have to be counted, this wethod has proved
tedious. Current methods used include the measurement of the opacity of
a spematozoal suspension by standard opacity tubes as described by ryaw
(1944), or by an sbsorptiometer, the opacity of the suspension being
proportional to the spermatozoal concentratione The standardisestion of
the absorpticdeter from hsemogytometer counts has been dercribed by
Salisbury et al (1843). These workers found that the repeatability of
absorptiometer estimates of concentration was slmost as high as for
repeated hasmocytometer countse Salisbury and Van Demark (1961) quoted
stendard errors of = 5% to = 8% of the mean value,

The use of a standard "Eed" colérimeter was described by Cox and
Melrose (1953), who also indicated the desirsbility ef performing oceasional
check calibrations and advised the regular use of a standard opacity tube
to detect any ervors due to light veriations, The "Hilger Biochem”
sbsorptiometer was used by Bishop et al (1954), who emphasised the need
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for allowing the spematozoal suspension to stand for a few minutes
cease
80 that any flow movement in the suspension could ebwp before measuring
its opacity.

32 Asseasment of Spermatozoan Hotility

"Currently used methods for the assessment of sperm motility
are primarily visual, and the resulis are usually expressed in comparative
rathsr than abaolute terms. HNo means is resdily svaeilable for characterising
the distributicn of uotility of imiividual sperm eellzs in a memen sasgple”.
(salisbury and Van uvcmerk (1981)). DBecause motility is a sub jective
asscesnent 3ish'p end Yalton (1¥60) and ilelrose (19€2) considered that
the results obtained by different workers could not be compsared.

The system currently used at the Awehuri Artificlial 3recding Centre
involves greding services between the extremes of O and 3+, A service is
not diluted and dispatched unless the initial motility of the undiluted

eampls microscopically inspected soon after collection is rated 2 or beivter.

3.8 Differcntial Staining of Ljve and Ucad Spermatozoa

This differentiation was first used for spermstozos by Lasley
et al (1942) who, using eosin and opal blue stain in an isotanic phosphate
buffer, showed that dead spermatozoa, which stained with eosin, could be
readily distinguished from the living unstained spermatozos against the
background stained with opal blue. Numerous variations in stains and
backgrouwnds in buffers of different pH have been developed, their effective-
ness end use being summarised by Melrose (1962).

The repeatability of estimations made of live-~dead ratios has



e

been studied by various authors. Ortavant et al (1952) foumd no differences
in the percentages of desd sperm in the same semen counted by two cperators;
also the results by counting 150 sperm were not appreciably different from
thoso obiteined when 2,000 spermatozoa were counted. Campbell st al (1953)
reporting on the counts made by two operators, found that the variation
between different counts on cne smear was consistent with r enlom sampling
from 8 binomial distribution, 7Thesc findings were not confirwed by Campbell
et al (1956) who, using bull, boar and rem spermatozoa, found larger variatd on
betwesn counts of the =ame semen than would be expected if the distribution
of the stained sgematczoa was uniferm, Variations also occurred between
operators. They suggested that these variations were caused by the
"clumping” of dead sparm and the variation in the interpretation of partially
stained spermstozoa hetween aperstors.

The occurrence of half atained fonas has also been reported by
Dott (1956), Brochart (1953) and Mcyer et al (1951). Cuggented causes
included the pH of the solvent, the degreve of meturity of the spermatozoa and
the intervel between the collection of the scrvice and the preparation of
the smear (Melrome ( 1962)). Campbell et al (1956) emphasised that the
.time between preparstion of the sub-sample and the making of the swmears
should be kert constant, 5 minutes heing considured satisfactory. These
workers rdcommended that at the oommencement of a trial, an operator should
be positive as to vhich sperm must be counted es dead. Ceapbell et sl
(19%5€6), Moyer et al (1951) and Salisbury and Van Demark (1961) sll
clasgificd partially stained heads as dead sperm. From their data,
Campbell et al (1958) suggested that the maxdmum accuracy could be obtained

by preparing one smear from each of several sub-samples and counting 100



Spermsatozoa on each smear.

The routine procedure at the Awaburi A.B., Centre is to count
200 spermatozoe on the cne slide. If the sample shows less than 60%
live sperm, the scrvice is rejected. Similar live-dead eatimates were
conducted in the current trial, not to detersine the e¢ifect of using an
oestrous teaser on total live sperm ocutput, but to deteriine if any quality

efiect as measured by live-dead counts, resulted,

Je4 pH ieagurements of Cenen

A series of studies oonducted by Anderson (1852; showed that pii
assessnents were of 1ittle value as measures of semen quality. H@rn (1954)
indicated thal measureaents of pH change af'ter incubaticn were of ligited
value as 8 asesaure of the metabolic changes. 1In the current trial the
initial pli end the phi change after 1 hour s incubation at 37°C were weesured.
¥uch of the previous work hed been conjucted on a limited number of bulls

over short periods. The current trial provided an epportunity for

ascsembling pH data from a largernumber of bulls over an extended period
of collecting.

Since Menn (1948) proved that the sugar in semen was IX-) fructose
aany workers have conducted tests om its concentration and utilisation by
spera. Mann (1948) developed a tecinique for meesuring fructase con=
centration but the procedure used during the carrent trial was a modification
of Mann's technique as suggested by Bishop et al (105¢).

The results obtained in the current trial were of particular
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intercat in view of work reported by Branton et al (1852). These workers
reported that "the initial fructose concer:tration could be markedly influenced
by the level of sexuel excitement prior to scrvice and, that as sperm density
increascd, there was gencrally an scamgmrying decresse in the fructose
concentration of the seaen”,
of o Re.

This nmeasurement is not a laboratory test but is included here,
as lile the previous tests, the data would assist in showirg the effects
produced by the mse of an oestrouws cow as 8 teaser. Alnquist and Hale
(1946) developed "an index of response” termed re-action time. This wes
the time intervsl betmecen an unrestrained bull being introduced tc the teaser
cow and the collection of a service; or the nunber of ejaculatea coliected
per urndt time, Although these workere siowecd that neither oestrous nucus
nor wormwcod oil smeared on the rump of a teaser cow reduced re-action tims,
no work has becn reported where an oesirous cow hss been used. DBeceuse
the bulls used in the current trial were subjected to a controlled period
of pre-collection preperaticn, only & subjective asseseme nt of the re-—action

time was obtained,

S3e7 Sumary

Because the primary aim of the trial was to deternine tresatment
effects upon sperm output, the most important measurements were volume and
sperm conocentration. Since every service dispatched from the Awahuri A.B,
Centre must also be subjected to quality tests for wmotility and £ live
sperm, these tests were included in the trial.
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Other teste were conducted to give the rescarcher experience
in developing his own laboratory tests and to assemble additional data

on vhat have been termcd “"additional treatment effects”.
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The primary aim of the experiment was to determine whether the
treatnents adopted for the pre-collection preparation of the bulls would yield
any significant difference in the totsl spetm output per collection day of
a group of mature bulls., A preliminary estimate of the variation
exhinited in the =sperm ocutput of mature bulle wes calculsted from records
of the previcus sprin: nsting season. These recornds showed that the
coefficient of varistion for the total sperm output for maturs bulls under
routinc c¢ollection procedures was of the order of 435

Substitution with this figurc of 45 . into the foraula:-

p = Coeff, of Var. x t°.°5
\JT

(where N = e of replicetions; p = ¥ trestment diffcrence)

(3nedccor, (1956))
showed that for 6V replications (i.c. 20 bulls each with & ocstrous-non-
cemtrous coaparisons;, a treatnent difference of 16% or more would probably
prove statistically significent.

Because of the problems associated with the securing of a regular
supply of oestrous cows at an Artificial Drecding Centre, it was con-
sidered that the use of ocestrous teasers would need to augment sperm
output to sn sppreciable degres to be of any practical value. A design
involving 60 replicetions, which was both within the scope of the meterial
availedble end cspable of measuring 2 resl difference of 16% or more if
one existed, was sccepted as satisfactory for the collection of the



necessary data. The design outlined in Table 3 was adopted.

Dey  Bull Group Icaser Cow

1 : Oestrus X if available, otherwisc non oestrus Y.*

2 II L 'r [ ] L] ”» » ] z..

5 -

4 I Oeatrus 2 if 2vaeilsble, otherwime non oestrus X if X used

day 1, otherwise non cestrus Y.*

5 II Oestrus V if availsble, othcrwise non oestrus T if T used
day 2, otherwise non oestrus {.*

7 I Kon oestrus X if X used day 1 and not day 4, otherwise
ocstrus M if available, otherwigse non ceairus 4 if Z
used day 4, otherwise non cestrus ¥.*

8 I Mon oestrus T if T used day 2 and not day 5, otherwise
cestrus I if avasilable, otherwise non cestrus V if V
used dsy 5, otherwise non oestrus Y,*

0 I Non oestrus Z if used day 4 but not day 7, otherwise
oestrus C if available, otherwise non oestrus ¥ if i
used day 7, otherwise non oestrus Y.*

1 II Non ocestrus V if V used day S but not day 8, otherwise
oestrus L if available, othcrwise non oestrus P if P
used day 8, otherwise non ocestrus Y.®

etc. until a minioun of 60 bull collection
days has been obtained on ocestrus cows.

Y* rregnant Com which was a trained teaser.

Zable 3. Experimental Design Adopted To Determine The Effects of Using
An @estrous Teaser Cow,
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22 bulls were selected comprising 14 Jerseys, 4 Fricsian and 4
Ayrshire bulls, all of which were mature, had experienced at least one
sesson of nomal collecting and hed not exhibited abnorual collection
behaviour patterns. The bulls of each bre«d were randomly allocated to
one or other of the 2 groups. The routine procedure at the Centre was to
collect 2 services from each bull every third day and the same frequency of
collection applied throughout the éxperimental pcriod. Each group was
collected on different days.

Prior to the comenceient of the experiment, a pre-trial period
ocovering 3 collection dsys for each group was conducted. The reasona for
the pre~trial period were:~

(i) that previous experience at the Centre had shown that the
first few services collected aftef a long rest period were higher in
quantity but lower in quality than the services collected under regulsr
working conditions;

(11) the tochnicians could becomc acquainted with the details of
the e xperimental technique;

and (1ii) laboretory tests and equipment could be standardised.

The experimental period commenced on the Sth April, 1962 for GRCUP I
and a day later for GROUP II.

Since it was necessary to musintain each group of bulls on a 3-day
roster and, either ocestrous cows werc not available or nonocestrous cows
were not required every collection day, & truined tesser which was 4-5
months pregnant, was used to maintain the J3~day interval between collections.
Semen QUality and Qquantity data were still recorded whenever the pregnant
cow wags used to aid in the cslculation of correction factors if any

significant decline in semen or spemm output had occurred.
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While this experimental design was considered the most auitable,
scame spparent limitations justify comment.
(e) Between Day Differences.

Since both groups of bulls were collected on different days and
oegtrous~-non-cestrous compsrisons for sach cow were J or 6 days apert, any
factors influencing the day-to-day sperm output of bulls could confound any
treatinent effects. The literature reviewcd suggested that only extremes
of tempcrature and high humidity produced any significant variation in
sperm ocutput. Furthermore, no previous workers emgloyed a sroup of control
bulls to specifically take account of any day-to-day variation, suggesting
that tney did not ccralder this variation in sperm output was significant.
Analyses on data abstracted from the records for 12 mature Jersey bulls
used by the Centrc¢ last spring season imdicated that the day-to-day
variation in sperm output and semen volume was not extreme. (Appendix V)

To overcome the problem of this variation, all bulls would have
had to bs collected on the s ame day and an oestrous and a non-oestrous
tcaser used together. Since an oestrous cow could not be used as a non-
ogstrous teaser on the same day, the use of another cow as a non-oestrous
tecaser would have introduced another undesirable variable. This is apart
from the fact that the possible influsnce of oeatrous cdours would
necessitate making collsctions over the nonwovestrous teaser in completely
different surroundings with another collection teem.

Otber disadvantages through collecting both groups of bulls on the
one day werei-

(1) 1t vas doudbtful whether each cow could have withstood having
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44 services being collected over her each day while she was

used 238 a teaser;

and (i1) 4t would probably have been beyond the capacity of one
collection team to work efficlently throughout such a long
collection day.

The preliminary anslysee (shosn in Appendix V) indicated that any
day-to-day vsriation in sperm output would have been of amall magnitude, and
to obtain any worthwhile mecasure of it, s large group of bulls would have
needed to be used as a control. 7These bulls would have had to be collected
over a different cow, by a different collection team, in a different collection
bay. 1t wes considered that these disadvantages limited the effectivencas
of running a control group of bulla.

{b) Two Groups of Bulls.

Apart from the fact that the 2 groups of bulls were collected
on different days, each group used different oestrous teasers. The
advantages of using 2 groups of bulls instead of one large group were:-

(1) collections could be cuzpleted in & short period of time

without excessive strain on the collection ¢esem or the teaser cow;

(11) the reduced likelihood that the oestrous condition of the

cow would terminate before collections wére completedy

and (111) oestrous cows could be us<d on 2 dsys instesd of one day

out of every 3 days, ¥ith the limited number of cows available

this would rcduce ths length of the trial,

Colk cting 392 bulls on any one day would have meant using 2
collection teams and bavirg 2 cestrous coes each day. The other aliemative

wag to only use obs group of 11 or 12 bulls but this could have prolonged



-m‘

the duration of the experiment for several months unleas more cows had been
availsble for use as tessers.
(c) Treatment Sequence.

Becauge of the poor predictability for thie onset of oestrus in
any cow and because the bulls were not varied from a 3-day roster, a cow
wag always used sz an oestrous tesser berore being used as her own non-
ocstrous controle If there had been a decline in sperm output from one
collection day to the next, this declinc would heve inflated any treatment
effect. Data recorded from eollections taken when the pregnant teaser was
used could have been used in calculating correction factors, had a
significant decline occurred. 7The other alternative was to run a control
group of bulls each collection day but the limitations of this alie native
have been outlined.

(d) Selection of Teaser inimals.

%hile the criterlon for the selectlon of a cow as a teaser was
that she wag of a suitable size and not too restless in the collection bail,
the 5 cowas used as cestrous teasers reprceent only a zmall aample of the
cow populatian, Health precautions necessitasted tiie isclaticn of all cows
before itbeir being used as teasers, and cattle from surrounding farms
® uld not be used. VJespite the small number of cows used there was nothing
to suggest that any showed abnormal manifestetions of hsat. (Appendix II)
(e) Unequal Interval Bstween Treatmsnts.

A veriation in the experimental design was that 2 oestrous coes
could be used as tocesers on 2 conseccutive collection days with the one
group of bulla. This resulted in a 6 day instead of the normal 8 day
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interval detwewn using a cow as an ocstrous teaser and as her own non-
oestrous control. 'he variation wee adopted so that full use could be
aade of the few cows available as cestrous teasers, thus restricting the
duration of the trial period. Sslisbury and Van Demark (1961) considered
that at 3 dgys a cow would be in metoestrus but at 6 days she would be in
dioceatrus. No reported work has suggested that a tesser in the metcestrous
condition is any wmore or less effective than a tcsser in the dioestrous
condition, and such 8 possibility seexm unlikely. Any significant decline
in sperm output could still be acoounted for by using correction factors
ixrespective of the interval being 3 or 6 days.
(f) “easonal Influences.

C: nducting the .risl during the latie satumn nced not nscessarily
ieply that rcsults would be only applicable to bulls at tiiat time of the
year. Climatic conditions which bulls would camperience at the Awahuri
Centre are not extreme, and the review of literature has shown that under
such conditions there is little reason to suspect scsscnal variation in
semen cutput.

Contrasting reports on the scesonal veriation in the duration of
oestrus have also been noted in the literature. Iuring the experimental
period, a cow was only used as en oestrous teaser if she would stand while
being mounted by another cow. This meant that she at least excited hcr
herd mates. At any other tims of the year a similar criterion for selection

casld have been used.
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CHAAT-R V

ASSOCTATFD KX RIMENTAL TECHNIGES

The previous chapter outlined the design for the trdel proper,
but detailed techniques were also necsssary for supplemcntary aspects

related to stalling, preparing and collecting the bulls of each group.

Se1 Fre-=Cgllection rreparation.

The rcview of literature effectively showed that pre~collection
sexual preparation pr:«iuced an incrcase in the sperm content of an e jaculate.
The incremncnt was dependant upon the intenmity amni durati-zn of ypreparation,
The use of an oestrous cow would aslter the teasing environment and where
an ocstirous--non-oestrous comparison was required, a standariised teasing
procsdure would be critical, Some flexibility would necd o be incorporated
to allow for individual varistions betweer: bulls, but a standariised teasing
routine would not be as prone to varietion as a subjective assessment of
a bull's resdiness by a collector. itandardised teasing procedures were
therefore adopted. e .

ling and Orde Colle ction.

Since all the bulls were well accustomed to the teasing and
collection procedures, some bulls could have suffered varying degrees of
frustration while wmiting to be collected. Such an effect could be
acoentuated by the presence of an ocestrous cow, The effects of this
frustration would vary between bulls. To confound this possibility, each
bull was randoaly allccated to s stall prior to the use of a new teaser.
The stalling oxder dictated the colleotion sequence exospt when oeatrous

teasers were used on 2 consecutive ocollection days for ons group of bdbulls.
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In this event, the bulls were randomly selected from their stalls, The
same stalling and collection order was sdopted for each oestrcus--non-

ocestrous Comparisois

5:3 The Collection Team

Since minor variations in tessing procedure and collection
technique would arise betwcen different teciinicians, the saixe collection
team comprising a collector, a leader and a third technician who prepared
the artificial vaginas, handled the bulls t:roughout the entire trial,
A1l three were experienced. Using such a competent team minimised the

chances of collection tectmique influencing the final result.



PART III

WATE-IAL AND METHO]




=40

THE STOCK USLD AND TrEIR WANAGEAINT DURTHG THE TRIAL

This Chapter rrovides details of the stock used, the manner in
which oestrous cows were celected and the collection procedure adopted with

each bull.

6.1 Bulls Seleccted For the Trial

At the commencement of the pre-trial peried, 25 mature bulls
standing at the Awshuri A.8. Centre were selected for the experiment. All
of the bulls were experienced in collection procedure ani nonfhad exhibited
abnormal collection behaviour patterns during the previous spring mating
season., The bulls of each of the 3 breeds used, were randomly allocated
to either one of the 2 groups. Initially GROUF I comprised 8 Jersey,

2 Ayrshire and 2 Fricsian bulls and GROUY II comprised 8 Jersey, 2 Ayrshire
ard S Friceian bulle., During the pre=trial period, ons Jersey bull was
discarded from each group snd a Friesian bull wes discarded from GROW' II,
The criterie vsed for eliminating these bulls were apparent loss of nexusl
appetite from that exhibited during the previcus spring and/or a marised

decline in semen quality since previous servioces had been collected.

19 cows were available for use as teaser animals. This group
comprised

(1) 4 trained teasers (2 Friesian snd 2 Jersey) from the Awahuri

A.B. Centre;

(i1) 4 trained teasers from the Newstead A.B. Centre;
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(111) 2 untrained Friesisn cows from a locasl fam;
and (iv) 8 untrained cows (6 Jermey and 2 Ayrshire cross) from

the assey College herd of monozygous twins,

All of these cows with the exception of one pregnant teaser from
the Avahurl Centre, had exhibited normal cycliczal behaviour prior to the
trisl. During the pre-trial period the untrained cows were tested to
determine their suitability as non-ocstrous teasers. Because of excessive

restlessness 2 of the dassey College cowe were discarded.

8,3 The Collsction irogedure

Four factors each deserve scparate congideration in defining the
collection procedure. They sxre the stalling and the order of ecollection of
each group of bulls, the pre~ocllacticn teasing routine, the team of
technicisns who handled the bulls and the method of collection,
2 Stal’ and Urder of Collecti

Each group of bulls was collected on different dayse On the
afternoon prieor to a collection dsy, the bulls of the psarticular group
concerned sere taken off their tethering lines and stalled in the bull
bam. The bulls were randoamly allocated to one of the 11 stalls used.
This rendom stalling order usually dictated the sequenos in which the bulls
were ccllected. The bulls were alwayw stalled and collected in the same
sequence for each oestras—manvestrous comparison. The exception to
stalling order dictating the collectian sequence was when cestrous teasers
were used with one group of bulls on two consecutive collesction days.
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On the second day the bulls were s.alled in reediness for collections
being taksn over the previous ocstrous cow now in the non-oestrous condition
but if enother oestrcup cow was used, the bulle were selected from their
stalls a2t randome

Another exception wes that Bull fn, 115'('“ always placed in the
sane sta2ll but he was always collected in the sequence stipulated by the
table. The stalling order and, when necesssry, the collection order were
determined from tables of ramdom numbers.

b) P 1le on _Teasing Routine

Prior to the collection of the first service each bull was teascd
for & minimun of 1) ainuter from tue instant he was lcac from his stall,
Teasing involved allowing the bull to smell end lick the teaser cow,
leading the bull away frow the cow and then letting him take a falaes mount
at the #im which the collector considered was nost beneficial to that bull.
Slight fmflexibility had to be incorporated, ag if the bull was not
adequately prepared after 10 minutos,tessing was cuntinued, The collector
essessed a bull's satisfactory preparation, and when extra teasing time was
needed, this was recorded. Towards the end of the trisl some bulls did
not respond to teesing in which case the bull concermed would be returmned
to his stall and collected after the remaining bullz had been collected.

After the first service had been collected, each bull was
immediately retuzmed to his stall and hed a 10 minute rest whilst another
bull was being collected. Prior to the collection of a secand service, &
bull received 7 minutes teasing including a false mount.

The following step~by-step sequence summarises the teasing y...iine:
w Bull No. ns alueys used the same stell becouse of parfial blindness,
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Bull *X* - Taken from his siall; .eceivesd at least 10 winusea teasing
incluiing 1 false wount prior to the ist service being
collected. After collection the bull is returmcd to his stall.

Bull *{' <~ Receives similar trsatment to Bull 'X°,

Bull *x°

Receives 7 minutes teasing including a false mount rior to
the collection of a sacond service; bull is returmed to his
stall and collection team wait for 3 minutes before taking
Bull 'Y’ from his stall,

Bull 'Y' -~ ZIeceives similar treatwent to Bull 'X°

Bulls are collected in pairr (as above) until all bulla have had 1%
servicee ccllected.

During tne pre-trisl period it wes found that 1) minuw es te2sing
for the second smervice sllowed no flexibility if bulls had to Le teased
Tor slightly longer than 10 minutes hefore collecting the tirst service.
A 7-minute te@asing syste.s prior to the second collsction was therefore

adoptod.

{c) The Collection Team

Throughout the entire pre~trial and trial periods, a team of
three experienced technicliens handled the bulls. (me technician mede all
the service collections, another teased the bulls and the third technician

prepared the artificial vaginas for each hull,

{8) The Method of Collection

The equipment use@ in preparing the artificial vagina and the
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COLLECTING APPARATUS,

(a) Sterilised centrifuge tube. (b) Drainer. (c) Pressure regulating

tap. (Q) Rubber casing and liner, (e) Glass lubricating rod.
(f) Thermometer, (g) Marking pencil. (h) Cotton wool. (i) Warmed

beaker. (j) White vaseline. (k) Thimble,
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type of artificial vagina used ere shown in the sccompanying photograph.
The details of this type of artificial vagina have been described by

rerry (1880j. Each bull hed his own artificial vagina., The tecperature

of the artificial wvagina wes checked impediately priox te e collsction

and ad justients nade as required =o that the artificial vagina, when
presentsd to the bull, was in the temperature renge from £2-45°C. white
vagselins was used as a lubricant. The aterilised centrifuge tube wes warred
and put into the warm thinble immediately before each collection was made,

% hen making a cullection, the leader would allow the bull to mcunt
and the collector wowld ;Tesp the penis sheath in tis left hand and apyply
the artiticial vogzinz with ltis right hend., Any faulty co'lcctions were
recorceds After the techniclan hed maede the collection, the srtificlal
vagina was placed flat on the bench snd left for one minute with the collecticn
tube hanging from the drainer. 2fter removel of the insulsting thimble
the centrifuge tube wasr zlaced in & warmed beeker on the outside of which
the coded number for that bull on that day and the service nunber were

recorded. lhe service was then passcd through to the laboratory.

- a e e e

$.4 Dally ‘election of The Teager Cow.

Each morning thaf an oestrous cow was requir d, the cows were

inspected by the stockmen and the Station Superintendent. Any cow ehowing
the ocharacteristic symsptoms of oestrus auch as a oopious diacharyme of
clesr mucus, attempted mounting of other cows and in psrticular standing
while being mounted by other cows, was selected as an oestrous teaser.
After the completion of a day's collecting, a veterinary surgesn canducted

a rectal examination on the cestrous cow as an additional check that the
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uterus and ovarics extilibited signs characte ristic of the oestrous
corditione Yhen none of the cows were displaying oestrous symptoms, the
tcaser cow was selected in accordence with the stipulationa of the
experinmcntal design,
00 S i €

A1l the bulls used during the trisl were kept on tethering lines
allowing restricted movement and grasing. ktach bull received i bale of
meadow hay plus 4=5 lbs of mcal per day. Vhen stalled overnight each
bull received auditional meal.

The cows were grazed as one herd under open paddock conditions.
The paddocks used were several hundred yards away from the bull barn and
out of the view of the bulls to be ccllected. The cows occasivnally

received hay,
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CHAFTER VII
LABORAICRY TRCOUNIGU:S USED IN SEMEN ASSESSK NT AND

R

ity MEASURBANT CF SEXUAL RS ONCH,

The details of each assessment will be outlined and the sumary

desacribes the sequence in which the tests were oconducted.
Vol f Se:

The volume of semcn €jaculasted was read directly from the
graduated centrifuge tube in which the scrvice had been collected. Readings
were recorded to the nesrest U.1 ml. Froth often capped a service but
tiis was not includcd when reading the volume, 4 visual asscssaent of
appearance was also recorded. she assessaents renged from "good" for a
thick service (over 1.U0 x 108 sperm/ml.) of good colour, thro.gh
"moderately good" end "moderate” to "thin" for a low density service

6

(under 390 x 10 sperm/ml.)

7 Concentration Sperm Cel

The sperm concentration of each service was determined using a
"Hilger Biochem" absorptiometer which had been calibrated against sperm
counts mede with a Fuchs Ro¥kenthal cytometer. Detsils of the calibration
and results are recorded in Appendix 3. The detailed procedure was as
follows:

(1) 01 ml. of semen was removed with a micropipette, the
exterior of which was then wiped clean,

(i1) the semen sample was expelled into 0.9 als. of forwslin-
saline solution,

whs
(111) the pipette rinsed by drawing the mixture up three times
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(iv) The diluted semon was invcrted at least 10 times to ensure
adequate mixing;

(v) 12 mls of the mixed sample was used to rinese a curette end
the remainder pourvd into the rinsed curvtte, the exterior of which was
carefully wiped with a soft cloth;

(vi) the cuwette was placed in the absorptiomcter which was
standardized againat formelin-saline solution prior tc eact reading;

(vii) the dilluted semcn sample remained in the absorptiometer for
S5 minutes before the r¢sding was »ecorded from the density scale;

(viii) after recerding the result, the cuvette, micropipette and
gradusted 10 ml micro-cylinder were rinsed with formmalin-saline solution.

If the result showed a concentration of 10U0 x 106 sperm perxr ml,,
or greater, the test was repeated and the meen of the two readings used
in the analyses. The light filtecr used in the absorpticmetcrvas Nc. 58,
The formalin-saline solution wes made up of 3 grms of Nell and 2 é"ﬁh of
40% formalin per litre.

4 I S

All the live-dead counte throughout the trial were made by the
one technician who was exe rienced in the techniqus. W%ithin 3=4 minutes of
a service being collected, a drop of semen was prepared for staining.
Dptails of the procedure woerei-~

(1) a warm, olean glass rod was dipped into the memen in the
centrifuge tube and a drop of semen placed on a wara glass slide;

(14) 8 arops of wam stain were sdded to the drop of semen and
well mixed with the glass rod;
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(411) the 32".""4 vas left in the warming cupbosrd for 3
minutes aftcr which the smear was prepared;
(iv) after the smear had dried a total of 200 sperm were counted
at 400 x magnification, and all partially staincd sperm were counted as
dead, Betwcen 5-10 fields were covered in the count;
The stain was prepared as followa. Solution A comprised 17.75
grme. NeZiif04 in 1 litre of distillsd water. Solution 8 contained 17.01
groe KH2irO4 per litre. 50 mls of Solution B were sdded to 950 als of
Solution A together with 6 grms of aqueous ¢osin yellow and 30 grms of analine
blue. This nixture wes allowed to stand for 24 hours prior to filtcring,

after which it waa ready for use,

Kotility assesaments were made within 4 minutes of the service
being collected and just over 1 hour later for services which had been
incubated at 37°C. The procedure for each assessament was as followss

(1) A clcan warm glass rod was dipped into the service or
incubated sample and a drop of semen mounted under a glass cover slip on
a slide resting on a warming stage maintained at 55-5700;

(11) the motility was microscopically sssessed after the semple
had been mounted for sbout 1 minute (275 magnification), all asseasuents
being made by the one technician;

The ratings adopted weres-

O No visibly motile epexma
+ Few gporm exhibiting motility
1 8low motility but no wave motion

1+ 8light mave motion
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2 Slight improvenent over 1+
2+ ioderate wave motion or good motility in the spem
of a thin service
3 Strong wave motion with vigorous eswirling
3+ Very ra;id wave motion with rapid swirling or
rapid motility exhibited by ell the sperm of a
thin scrvice.
7 g deasu :né
The ’Ccptghagen Radjometer” used for messuring pli required at least
S¢S mls. of memen ami measurenente cculd not be determined for all aervices.
The initial pH wes dectemined 5 minutes aft:r collection and the final pli
was determined aiter 1 hour's ircubation at 37°C. ihe procedure for each
rcading was as follows:i-
(1) 4 ols of undiluted seven were pipetted into a small plastic
bowl and the electrodes immersed.
(11) After the reading was recorded the samplc was poured into
a narrow-bore 10 ml. pyrex test tube and placed in the incubator, or
poured away;
(111) after each reading, the electrodes were rinsed with wamm
distilled water and then dried;
(iv) the calibration of the meter was checked with a standard
buffer after every 4 readings.

0----’
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The details of the calibration of the Hilger Biochem abserptiometer
are reported in Appendix 4. 7o measure the initial concentration of
fructose:

(1) Osl1 ml of undiluted semen was pipetted w.th a dry mdcropipetue
into Us¢9 mls distilled water.

(11) 2 als of 2% ZnB304 . 7H20 and 2 mls of U,1 H.Na(ii were
added to deprotcinise the sample, and = amples left until collections had
been completed;

(114) the samples were held in a water bath at 180°C for 2 minutes
and filtered hot using “hatman lice 1 papers;

(iv) 1.5 mls. of O.1% resorcinol in ethanol and 4.5 mls of 35%
hydrochloric acid were added to 1,5 mls of the clesr filtrate;

(v) the resulting mixture was heated in a water bath at 80=85°C
for 10 minutes and then rapidly ccoled in tap water;

(vi) the intensity of the resulting colour re-action was measurcd
in the absorptiomecter with a green filter (No. 49);

(vii) after cvery S resdings, the absorptiometer was checked

against a standard bleck,

7.8 Messureueny of Sexusl Response
Since the experimental design necessitated the restraining of
2 bull prior to service, an accurate assessonent of re-action time could
not be determined but the collector recorded the time at which he considered
the bull would have served haed he not been restrained. The interval



between taking a2 bull from his stall and eatimating the time when a
service could be collected was termed the re-action tine.
7 Su mary of Jcmen Assessmen

The procedure adopted with each service as soen as it arrived
in the laboratory was:-

(1) the mcasurement of semen volume and an asseasment of
aprearance;

(11) sampling for the initiaml motility assessment nnd live-dead
count;

(i11) sampling for sperm concentration and initial fructose
concentration;

(iv) if the remainder was 4 mla or more the initial pH was recad;

and (v) the servioe was incubated for one hour at 37°%C and final

wmotility and pii change assessed.

Each of the first four stages were complceted within 5 minutes of
a service being collected. One technician measured pH, another the live=-
dead and motility assessments amd the reacarcher measured volume, sperm

and f ructose concentration and assessed aseien ap:-earance,
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RESULTS
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A% the comurncement of the trisl each of the 2 groups comprised
7 Jersey, 2 Ayrshire and 3 Friesisn bulls. In the final analyses of
the data 2 bulls were discarded from GRCUF I and 1 bull from GROUP 2,
Reference to Appendix I will show that 1 Jersey bull in each group (HNos.
393 and 358) had exceptionally low sperm output. Live-dead counts showed
that these Z bulle had abnormslly low numbsra of live sperm indicating
faulty spermatogenesis. lespite the abnormalities in spermatogenesis, the
1libido of the bulls was satisfactory. Cemen ocutput did not decline and the
injitial concentration of seminel fructose wes exceptionally high. 4n
Ayrehire bull (lio. 16) was excluded from analyses on dats for GROUx I.
This bull nad an exceptionslly vigorous service pattermn, usking good
collections diff icult to obtein and several collections were misseds

Terms used in the results include:-

(1) Total “psrm Gutput ger Bull per Collsction Dayq“i:h the
sun of the aperm ocantent of the 2 scrvices

i.e. Total Sperm Output = (Volume 1st Serv x Sperm Conc. 1st Serv)

+ (Volume 2nd Serv x Sperm Conc, 2nd Serv)
which
(11) Total Semen Volume per Bull per Colle ction Day is the

sum of the volume of the 2 services
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During the trisl period, a pregnant trained teaser-cow was used
with each group of bulls on 4 collection days. Since a standardised pre-
collection routine was adhered to throughout the trial and the same team
of technicians precpared and collected sach bull, it was considered that the
data collected would indicate whether or not significant betwesen day
differcnces in sperm output amd se7en volume had occwrred during the trial
periods Analyses on previous data (Appendix V) suggested that such
differences vere of no real importance. Figs. 1 amxi 2 show the respective
average Bpern ocutput ani average semen volume per bull per collection day
when the pregnsnt cow was used as thce tceser sniwmal.

Bull :'o. 408 (GR(UP II) was excluded when developing the graphs
and fron the analyscs, 88 data was incomplete on 2 days. 5ull No. 354
(GROUF I) had incomplete data for Collection Day No. 10 but average
figures obtained froa the outputs of this bull on the other 3 days were
substituted and the total degrees of freedom in the analyses reduced by 1,

The r esults of the snalyscs (Tebles 4 and 5) showed that both
groups had experienced uniknown variables which produced between day
differsences in total sperm cutput which were significant at the 5% level

of probability.
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Source of Varjstion — Jdauf, Sums of
Squares

Betw:en Balls

Detween Days

Lryror

Total

3

23

34

-4~

110.19

31.75

56,67

198.61

dean
Sqhare

13.77

10, 58

2,46

560

4430

2, 38
Se41

3. 03
4.76

E, Calc. F.Reod. Zgst of
Significsnce

L2

Table 4: Anslysis of Variance for Between Day Differences of The Total

Sperm Output ¥hen The :'regnant Teaser Vas Used with GROUP I,

S ource of Variation

Betwcern: Bulls

Between Dgys

Error

Total

G f, Sums of
Squares
8 263, 48
S 31.5¢
34 37,76
39 332.6

idlean
Square

32.91

7.19

1. 57

20. 96

4.58

FoCale, F,Heqd, Test of

236
3e 38

3. 01
4.72

Si gnificance

[ ] ]

Table 5: Anslysis of Variance For Between Day Differences of The Total

Sperm Cutput %ben the Pregnamt Teaser Was Used with GOW’ II.

These levels of significance in betwcen day differences in total
sperm output were not expected, lurther analyses were therefore carried
out on the data collected on the days when ocestrous teasers and when

non~oestrous teasers vere used,

laplicit in these analyees was varistions

due to the use of a different cow each day snd hetween day effects, if

such existed, could be confounded with cow effects. The analywas (Tables
6-9) showed that there were no significant differences between *cow-days®
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in the total sperm output when sither the between oestmus or between

non-pestrous "cow-day" comparisons were made.

Sourge of Veristion Jif, Sums of  Meen

Between Sulls 8
Between Cows 2
Error 16
Total 28

Squares

137.13

S. 58

31, 36
172,07

Sgquare

17.14

1.79

1.96

8.74

F, Calc, F, Read.
Significance

2. 59
3. 89

3.63
6.39

Test of

o

Table 6: Arslysis of Veriance ror The Total Sperm Collected ¥rom Group I

when Cestrous Teaser Cows Tere used,

Scurce of Variation d.f, Suss of

Squares
Between Bulls 272.61
Between Cows 072
Error 18 63,66
Total 29 3536. 89

Meen
Square
3e 29

O 36

3. 54

FeCalc,

8s 56

0.1

2.46
3.60

36 55
6.01

L.Read.  Test of

Significance
o9
N. s.

Isble 7: Anslysis of Variance For The Totsl Sperm Collected From GROW II,

when Oestrous Teaser Cows Yere Used.
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Source of Variation d.fs Sums of  Mesn  FiCale, FyReqd, Test of
Squares Square Significance
Between Bulle 8 91,29 1141 7.98 2. 56 b
3. 89
Bﬁh&ﬂn Cows 2 5.36 2.68 1-087 3.83 N.8.
6.23
Error 16 22. 91 1,43
Total 26 119. 568

Table 8: Anslysis of Variance For The Total Sperm Collected from GRCUP I

Then Non-Oestrous Teaser Aninals were Used,

Source of Voristion 4.f, Sums of  Hean F,Calec F.Reqde Test of
Squares S.ua

juare Significance
Between Bulls 9 179,13 18.9 3. 38 2.46 Ll
3. 60
Between Cows 2 9. 90 4,95 1. 54 3e 56 e S,
6.01
Error i8 66,64 %7

Total 20 255,67

Table 9: Anslysis of Varlance For The Total Sperm Collected From GROU:* TI

¥hen Non-Oestroug Teaser Animals Were Used.

Analynis !i the data for semsn volume when each group was collected
over the pregnant tesser cow indiceted that neither group exhibited
betwcen day differences which were aignificent at the 5% level of
probability. (Tehles 10 snd 11)
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Source of Veriation d.f. Sums of Mean F.Calc, FiReqd. Igst of

~quarcs  Sguare Sigrificance
Between Bulls 8 182, 36 17.5 3.0 2,% *
3. 36
Between Days 3 48,45 16. 15 2,77 3.01 N.S.
4,72
Error 24 139. 88 5,83
Tovel 38 370, 78

Tab Qs Anslysie of Variance for the Total Volums of Semen Collected

rrom GROUP I ihen The f'regnant Teaszer ¥as Used.

Source of Variation d,f. Sums of Mszan F.Cale. F.Regd. Test of
Squeres 3Sguare Sizrnificance
Betwéen Bulls 8 550,65 68,83 21.24 2. 36 e
3. 36
tetween Days 3 35 67 8. 56 2.64 01 NeSe
4.72
Error 24 77.70 .24
Total 35 €54.0

Table 11: Anslysie of Variance for the Total Volume of Semen Collected

From GROUsr II ¥hen the iregnant Teaser Vas Used.

Figs 14 showed that total sperm and semen output were highest
at the commencement of the trial, Regressicn analyses were therefore
calculated to!

(1) determine whether these apparent declines in output were

significant,
and (11) calculate correction factors for use in the main snalyses
if a decline proved significant.

The date comprised the collections made when the pregnant teaser
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and when the non-cestrous tessers were used,

Scurce of Variation d.f. Sums of Xean

Squsres Square
Regression 1 14. 39 14. 39
Error 33 183, 93 S¢ 57
Total 3 198,31

EFsCole, FaReqdy
2, 58 4,14
7.47

Zest of
Significance

ﬁ. S.

Table 12: Regression Analyais on Total Sperm Collected From GRCUr I When

The «regnant Teaser VWas Used.

Scurce of Varistion gd.f, Sums of Mean

Squares Square
Regression 1 11,25 11.25
Error 36 357.79 e 54
Total 37 6. 04

EyCulce FoRegde

1.14

4.11
739

Tegt of
Cignificance

NeSe

Table 15: Regression Analysis on Total Sperm Colle cted from GROUF 1I %“hen

The iregnant Tecaser Was iised.

Source of Veristion _d.f. Sums of _Mean

Squares Sguare
Regression 1 5o 15 Se13
Error 28 114.43 4.58
Total 26 110, 56

FQCBL& F'Reﬂo
1.12

4.24
77

Zgst of

Si ficance

NeS.

ZIable 34: Regression Analysis on Total Sperm Collected From GRCUP 1 ¥hen

Non-OCestrous Teaser Cows Were Used.
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Source of Variation d.f. Suss of Mean F.Calc. F,Regd. Test of

Squares Square Significance
RBgre ssion 1 9. 89 9. 89 10 15 4- 20 No S.
7.64
Error 245,78 8.78
i
Total 29 255.67

Table 15: Regression A nalysis or Tptal Sperm Collected From GROUP II

When Non-Oestrous Teaser Cows %Were Used,

Source of Variation d.f. Sums of Mean F,Calc. F,Reqd. Test of
Squares Squsre Significance
Regression 1 33. 22 33, 22 Se 33 4.14 N.S.
7.47
Error 33 529, 8 9. 99
Total 34 363.02

Table 18: Regression Analysis on Total Volume of Semen Collected from GROUP I

¥hen the Pregnant Teaser Cow Wus Used.

Source of Varistion d,f. OJums of Mean F,Calc. F.Regd. Test of

Squares Sguare Significance
Regressi on 1 21.29 21.29 1.13 .11 N. 3.
7.3
Error 36 €80. 21 18. 89
Total 37 701.5

Table 17: Regression Anslysis on Total Volume of Semen Colle cted From

GROUF II When the Pregnant leaser %as Used.
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Sowrce of Variacion d.f, 3Sums of Mean [F,Cale, R.Read. Test
Sguares Square Significean
Hegreasion i Se 58 8. 58 0. 89 4,24 N.S.
777
Error 25 157.17 €.289
Total a6 162.75

Table 18: HRegreseion Analysis on Total Volume of “eiwen Collected From

@iOUs- I %“hen Won=Oecstrous Tecaser Cows “ere Used,

Source of Variation d.f, Sums of ilean FoCalcy, F.legd, Zest of

quares :iquare Significance
Regressitm 1 22, 39 23 39 2. 8 4,20 NeSe
7.64
Error 28 302.21 10.79
Total 29 324, 6

Table 19: Regression Analysisz on To%al Volume of Semen Colleciecd I rom

GRCUs TI ¥hen Non—"estroua Teaser Cows zere Used,.

Tables 12-19 imdicated that the apparent declines in eperm output
ard semsn volume were not statistically significant. In light of these
results, and because the data ccllected when ocstrous cows were used as
teasers did not exhibit any Tg&ﬁm decline, regression analyses on
the "oestro.s-tesser" data were not oconsidered necesasary. DBecause these
regression anmalyses indicated that there hed not been significant declines

in spera output snd semen volume, correction factors were not deve loped

for use in the major analysés.
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8 Effec Tota ra Cutput, Tot Yo

9 atnent i ffec io 5 Outpu

Dats was incomplete for Bull No. 406 (GROUF II on Collection
Bay No. 2.) The average sperm output for this bull calculated from the other
2 collection days wien oestrous teasers were used was substituted for Day
o 2 and the total degrees of freedom in the analyais reduced by 1.

The F values for the first order interactions mere calculatecd
by dividing sach first order :® en square by the second order mean square,
The ¥ ratio for the test of treatuent effects was calculated as either

Trcatment i, S. of Treatzent .S,

Cow x Treat.i.S. Bull x Treat.H.S.

deperding upon which first oxder trcatment inter-action mecan—square was
the greater., With GROUX I, the former test applied and in GROU’ II the
latter. 1he degrees of freedom for the denominaters were 2 and 9, but
the conservative degrees of freedom (2) were used in both cases when F

tables were consulted to test the levels of significance. These tests
were conacrvative eatimates of the level of significance of treatment
differences, but since only 3 cows were used as teasers by each group of
bulls, such conservatisa was considered necessary when interpreting the

sesul ts.
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BILL N0,

COm. RO, 384 115 351 365 120 518 S22 52 384 Total

Oestrous 12,1 Byl 55 54 9 7.7 7.9 9.9 80 5.3
Nan-Oest. 11,1 6.4 S5 6.8 8.3 &7 80 20 7.3 681
Cow Totsl 23,8 155 9.0 12,2 18,0 144 16,9 189 153 1414

SOGIM 2.4 7.8 38 68,0 8,9 7.4 80127 8.9 78.1

Nan<Qest. 0.9 7,2 2.3 6.0 7.1 6.7 7.1 8.6 7.7 62.6
Cow Total 22,3 150 5.8 150 16,0 14.1 15,6 21.3 16.6 141.7

-8

Ceatrous 11,0 6.0 3.0 113 82 7.3 5.9 8.7 9.0 7.4
Non-QOest. 8.1 2.4 2,8 80 7.3 ¥%.2 6.7 8.1 6.7 58. 3
Com Total 1.1 8,4 &58 20,3 145 14.5 12,6 17.8 18.7 129.7

S

Oeetrous

Total 355 22,9 10,0 25.7 26.8 22.4 %2.3 32,3 359 223,.8
Non=Oest.

Total 20.1 16,0 8.6 21.8 22,7 20.6 22.8 28,7 21,7 188.,0
Grand

Total 64,6 38,9 18.6 47.5 48.5 43,0 45.1 58,0 47.6 412.8

Table 20: Total Sperm (x10°) Collected From Bulls of GROVE I ¥hen Oestrous

and Non—-Oestrous Teaser Cows Were Used.



~33=

Source of Variation M_gsﬁ_ﬂ; ._sew*m&am__m

Square Zeat  _ignific-
anee
Between Bulls 8 215,64 27.46 10,25 2,59 8416 o
3. 69
Between Cows 3 21 2,61 Q.97 363 2416 tie S
6. 23
Between Treestments 1 22.43 22,43 1. 99 18.51 32 N.S.
98,49
Bulls x Cows 18 42.85 2,68 3,77 2,33 16516 2e
S, 37
Bulls x Treats. 8 8.78 1.09 1.54 2s 59 8; 16 No S.
3.89
Cows x Treats. 2 373 1.87 2,85 3.63 2516 N.3,
€e 23

Bulls x Cows x Ireats. 16 11,42 0.71

Total 53 314.06

Jeble 21: Analysis of Variance ror the Totel Spcrm Cutput rom GROW' I

when Oestrous and Non-Oestrous Teaser Cows Vere Used.
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“~_  BULL NO.
CoW NO. 19 408 122 159 30¢ 397 561 13 391 703 Total

o OoStrous  17.7 8.6 8.7 148 115 6.4 7.4 16,2 7.0 113 109.5
Nom-Oest. 118 51 9.2 14,5 0.9 6.6 10.5 152 6.1 11.5 958.2
Cow Total 29,5 13,7 17.9 28.3 21.4 150 17.7 29.4 13,1 33.7 307.7
g Oestrom 16.8 5.6 9.0 1.9 12.8 83 6.9 107 7.0 110 1089
NonOest. 13,8 6.5 14,3 7.2 6.8 53 6.9 12.3 6.4 11.0 90,0
Cow Total 504 15.9 335.3 21,1 19.6 154 15.8 230 1354 32,0 195.9
Cestrous 10+6 7.6 12.1 10,2 9.7 7.7 1.9 153 58 138 108.7
© Nen~Oeste 12.0 6.2 10.2 9.6 5.8 6.5 &6 9.5 59 9.7 862
Cow Total 28,6 13,8 22.3 19.8 18.5 14.0 16.5 252 11.7 25.5 192.9
Cestrous

Total  S5i.1 85,8 29,68 38.9 34.0 22.5 26.3 40.2 19.8 36.0 324.1
Ran-Oest.
_ Total  37.4 17.6 33,7 31.3 26.5 18,1 21.8 554 16.4 32,2 272.4
Grend Total 88.5 43.4 63.5 70.3 60,5 40.4 48.0 75.6 38.2 68.2 596.5

Table 22: Total Spemm (x10°) Collected From Bulls of GROUP II When Oestrous

and Non-Oecstrous Tcaser Cows Vere Used.
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Source of Variation d.f, Sums of Nean F,Calc, F,Reqd, d,f. for Teat of
Saquares Squarg lest

Significance
Between Bulls 9 419.5z 46.51 13.02 3.18 939 ge
5.35
Betwcen Cows 2 6.12 3. 08 1.08 & 55 2318 N.S.
6.01
Between Treatinents 1 44.55 44.55 12.44 18.351 1,3 K.S,
98,49
Bulls x Cows 18 51.03 2.84 0,61 2.26 18317 N. S,
.21
Bulls x Treats. 9 32,22 3. 58 077 2,50 9517 N.S.
3.68
Cows x Treats. 3 4.49 2.2b 0.48 3,59 2917 L
€.11

Bulls x Coms x Treats, 17 79. 28 4.66

Total 58 637.21

Table 23: Anslysis of Varianoe :or The Zotal Sperm Gutput From (RUU 11
#i.en Cestrous and Non-Cestrous Teasers 'erc ised,

Note: Treatment ¥ Ratio = Treatment :,S. but 132 d.f. used for testing
Bull x Treat.iisSe significance

Both groups showed highly e ignificant differences between bulls
in sperm cutput, XNeither group showed significant variations in the
total speru culyut for each cow used in the oestrous and non-cestrous
condition. Similarly neither of the first orxder interactions invelving treat-
ment sttained significance at the 5% level of probability in either group.
Bulls of GROUP I expefienced a highly significant interaction with the cows

they used as teasers.
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In determminirng which bulls of GROUP I produced the significant
bull x cows interaction the following calculation was used:

Standard Error of(oeatroua + Non-Cgstrous
Total Fer Bull Fer Cow) = 2 x Error M.S.

= ‘}210.?1

a5 5 = biear [2 X S.E.
t -3 2.12x 2-8‘

= 3. 58

Those bulls which showed cow total sperm output differences of
358 x 109 or greater not shown by the ogher bulls would have countributed
to this interaction. Bull No, 115 showed & much lowered output when COW
No. O was used. Although reference to the ap:endices will show that the
collector noted that for mome unainown reason tie service bshaviour was
abnormal for the first service collected vrhen this cow was in oestrous,
no reason was suggested for the cxceptionally low non-oestirous total.

In contrast, Bull No. 365 showed a marked increase in output when Cow
Ko. 5 was used., HNc logical reascons can be suggested ss to why these
bulls produced the intermctions with this cow.

In ooaperison with non—oestrcus teasers, the usec of ocstrous
tessers increased the total sperm output by 18.4% in GROWF I and 18.7% in
GROUP II. Because only thrxwe cows were used as teesers with each group
and conservetive wasures were sdopted in deteraining levels of smignificance,
the treatment effect wes not significant at the customary 5 lavel of
pProdeiility in either group.
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GROUP I GROUP II
desn = Stand. GCoeff. Mean <& Stand. Coeff.
Error Var, Error Var,
Cestrous . %
Teasers 8.3 =~0.5 31.4% 10,8 = 0,6 31, 5%
Hon—-Oestrous . +
Teasers 7.0 = 0.4 30. 0% 2.1 - 0.6 33, O

Igble 24: Mean Spem Cutput (:109) and Coefficient of Variation rer
Bull Per Collection Day “hen Oestrous end Non=Ocstrous Cows

Were Used.

A graph of the diatribution for t(2) showed that the level of
probability for treatment differences wes 8% in GRCUZ I and 7.5% in GROUP II,
Since th:zre were limited degrees of freedom through only using three cows
with each group, the data for each cow in the oestrow and nor—oestrous

condition were averaged and combined.

GROUF I GROUP IX
Cx K%, 2 8 5 ¢ 2 6 Total 2 S.E,
TREATH NT
Oestrous 8.14 8,79 7.93 10,95 10.59 10.87 57,27 = 1.1
Non=Oest. 7.57 6,96 6,48 9,82 9,00 8,42 48,352 1.1

Total 15,71 15.78 14.41 20,77 19.59 19.39 105,52

Zsble 25: Average Spem Output (x10°) Fer Bull Fer Cow Used As An Oestrous
and a Non-Oestrous Teaser,



T

So v i 3, f. Bums Heen F,Cnle. F,Reqd. iest of
Sgqusres Squere S
Between Cows 5 17.02 wed40 18.82 S5.08 o8
10,97
Between Treatments 1 6.78 6.78 33.5 €.61 ole;
16. 26
Errorxr S 1.01 0.20
Total 11 24.81

Table 26: Analysis of Veriance of Average Spem Qutput ier Bull Per Cow

Used a8 an Qestyous and Non~Cegtrous Teaser.

The analysis presented in Table 26 indiceted that when the treat-
went effect was compsred over 6 ocetrous--non-ovestrous replications,
the use of oestrous teaser2 had pruduced an increase in toteal sperm output

which was significant at the 1o level of probability.

- M en ae e e e e

8.2 Treatment :f{fect on Total Volume of Semen

As with the date for total spera output an everage figure

derived from the semen output of Bull No. 406 on Collection Days Nos 8
and 10 wes substituted for alssing data on Day Nc. 2, and total degrees
of freedom for GRCUI II reduced by 1. In teating the significance of the
treatment eoffect, calculation procedures were identieal to those used

in testilng the significence of the treataent effeoct on totel sperm output.



N
cov NG. S4 115 351 365 139 518 322 58 364 Total

2 Oes trous 10,1 4.8 1.5 10,83 16.5 56 6.8 12.0 7.2 97.1
Non=Cest. 8.6 10,3 11,1 11.6 156 &3 10,8 11.1 6.5 88,9
Cow Totsl 1,7 255 22.6 8224 0.1 10,9 19,4 251 157 187.0
s Cestrous P4 95 12,83 11,5 15,6 5.1 8.7 13%6 7.3 9&B
Non—=Cest. 10.0 9.7 9.8 10.7 12,2 4.9 J.4 12.8 7.1 86.6
Cow Total 1.4 19.2 22,6 22,3 27.8 20,0 18.1 36.4 146.4 160.1
s Cestrous 88 7.7 9.5 143 14.7 %1 8.2 12,1 8,0 88958
Ron-Cest. 6.8 %O 10,4 11.7 12,1 5.6 8.5 13 7.7 78,7
Cow Total 15.8 12,Y 18.8 24,0 26.8 10.7 16.7 22, 15,7 165.2

Oestrous Total 28,4 32.0 33.8 3.6 46.8 15,8 255 37,7 22,5 277.1
Hon-Oest,Total 26,85 25,0 51.3 354.0 37.9 15.8 28.7 .7 21.3 255.2

Grand Totsl 4.8 57.0 65.1 68,6 84,7 31,6 54.2 73.4 43.8 3323

Table 27: Total Volume of Semen Colls cted ¥From Bulls of GROUP I ¥hen Oestrous

and Ron~Oestrous Teaser Cows Vere Used.



Source of d.f. _Sume of leon F.Cale. F.Recd, _dof. Test of
Variation Squares £ jusre for Teat Significance
Betwcen Bulls 8 2 322.48 41,00 1.0.62 2,50 8316 e
3. 89
Detween Cowe 2 13.8 8,80 2.52 3,83 2;16 N.S
623
Be tween
Trcatments 1 8.88 8.38 4,02 18.51 1;2 No 5.
e
Bulls x Coms 16 42,59 2,66 G017 233 16;16 .
3. 37
Bulls x Treats 8 17.64 2.31 2.863% 2.58 8:16 A
3¢ 89
6.23
Bulls x Cows x
Treats 16 13,51 0.84
Total S 423,92

Zsble 28: Analysis of Variance lor The Total Volume of Seaen Colle cted
Froa GHOUS 1 When Cestrous ard Non-Gestrous Tecasecr Cows Yere

Used,
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BULLXG. 15 408 128 158 3504 397 561 13 391 705 Tota

CC# NO,
. Oestroua 17,3 9.9 15.8 17.6 12,0 11.9 6.4 16,89 6.4 161 124,93

KNon=<Cest. 11,3 6.5 150 18.8 13.4 12.7 87 15.4 5.9 9.8 117.5
Cow Total 28,6 16.4 30,8 38,4 25,4 24.6 151 32.8 1%.3 19.9 241.8
9 Oestrous 15,2 99 11,6 14.86 15,8 12.5 8.7 12,9 6.2 8.7 1128

Romr=Qest 12,2 6.7 15.6 12.2 .4 11,5 8.6 12,9 58 8.5 105, 4
Cow Total 27.4 16,6 27.2 26.8 24.9 24.0 15,3 26.8 13.0 18.2 218.2
6 Oestrous 12.4 9.8 16,9 14.7 10.8 14.1 10,4 14.5 &2 11,6 120.4

NHan-Oest. 10,5 7.3 12,2 12,7 11.2 11,1 5.6 12,1 50 8.8 96.4
Cow Total 22.9 17.0 29.1 27.4 22,0 25,2 16.0 26.6 10.2 20,4 416.8
Oest. Total 44.9 23,6 44,5 46,9 38,3 38,5 23.5 44.3 17.9 30.4 3I7.08
Non=Oest,

Total M. 0 20,4 42,8 43,7 4.0 35,3 23.9 40,4 18.7 28,1 319.3

Grand Total 98,9 50,0 8%¥.1 90,8 73,3 73.8 46.4 84.7 4.5 58,5 676.8

Table 29: Total Volume af Semen Collected From Bulls of GROU: II When QOestrogs

and Non-Cestrous Teaser Cows Were Used.



Source of Vay, d.f. Sums of

ue

:

Betwcen Bulls 9 554, 57

Between Cows 2 18.73

Betwecn Treat-

ments 1 24. 52
Bulls x Cows 18 40.70
Bulls x Treats 9 20,41
Cows x Treats 2 9.4

Bulls x Cows x
Treats 17 64,55

Total o8 733.82

61.62 27.15
9.87 2,07

24.32 5,10
2,26 0,59
2.27 0,60
4,77 1.26
3.80

Mean F.Cale, K.Regd.
Square

2.46
3. 60

19.00
89. 00

18.51
98.49

2.28
3. 21

2. 30
3. 68

Se OY
6.11

Test
9;9

18;17

9317

2;17

Zest of
Significance

N. S.

b.5.

N.S.

NeSe

. 8.

Table 30: Analysis of Variance Fpr The Total Volume of ‘emen Collected

From GROUI’ IT %When Oestrous and lon=Ocstrous Teaser Lowa

%ere Used,
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These analyses proved that the use of an oestrous teaser did
not significantly incresse the total volume of semen collected from either
group of bulls. The significant firat order inter-ections in GROUP I
both involved bulls. Cuslculation similar to that used in total aperm
anslyses showed that in GROUF I some bulls with nestrous--nan—oestrous
differences of 4.8 mls or greater, not coamon to all bulls, would have
produced the significant bulla x trestuent inter-sction. Again, Bull
Nos 115 was involved primarily because an excepticnally lor volume of
semen wae collected when Cow No. 5 was used as a non-oestrous teaser, Ko
logical resson can bhe suggested. Bull Ko 122 would have contributed to
the intsr-action because his zemen outyut showed a greater increase than
other bulls but a consistent increase occurred with each ocestrous teaser,

Bulls which showed a variation of 3.9 mls in the total semen
output for each cow not shown by other bulls, produced the significant
bulls x cows inter-actions This inter-action was primarily d ue to the

lowered memen output of 8ull Kos 115 when Cow Nce & was used as a teaser,

Mean Ig%%; Coeff. Mean % Coeff.,
Oestrous Teasers 10,5 E;rg.r 6 5(').“ z’g 11.9 E;?;:.? ag:g;
Hon-Oest. 8.5 + 0.5 26.4% 10.6 + Q.6 328
Zsble 31: MNean Semen Output (mls.) and Coefficient of Verlation Fer

Bull Fer Collection Day When Cestrous and Ron-Oestrous Teasers
Were Used.

Iable 31 indicated that the use of cestrous cows as teasers had
produced apparent increases in the m an semen output of the bulls in
both groups. These outputs represented 8,6% and 12.0% incresses over
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the volune of semen collected when non—ocstrous cows were used in
GR.UFS I and II respsctively. ¥ithin either group these incrcases
were not significant at the 5% levsl but, as with tho data on total
sperm oudsut, the pooling of resulis from both groups showcd that there
was a significant increase in semen volume when . - cestrous cows were

used ss teasera. (Table 33)

~__CCW NG, GrRUFP I Gx0U. IT 3
TREATY AT g fs =3 = x = & WAB= BoE
Oestrous 10,79 10,59 9.61 12,45 11,28 12.08 66,54 S 1,15
Non-Cestrous §.99 8,62 8.74 11.75 10,54 9.64 60.328 X 1,15
TCTAL 20,78 20,01 18,35 24,18 21.82 21,68 126.82
Table 32: Avexrage Semen Volume (mls) ier Bull Yer Cow Used As An
Cestrous end A Fon<Cestrous Teaser,
Source of Var, 4,f, Suns of Mean F.Calc, F,Reqd, Test of
Squares Sguare Significance
Between Cowa S % 59 1. 92 8,73 505 ¢
10.97
Betwcen Treat- 1 3. 27 e 37 14,66 6,61 -
ments 16.26
Error 5 L1 0.22
Total 1 13, 97
2able 33t Analysis of Variance of Average Semen Cutput per Bull per

Cow Used As An Oesstmous and A Non-Uestrous leaser.
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a Effe The Ave Sperm Conce
In deriving this date presented in ITables 34 eand 36 the following

calculation mas usecd:

Aver. Sperm Cona, per Bull per Collection Day = Iotal Sperm Oytput
Total Seaen Output

The analyses indicated that the appeient increases in spem
concentretion shown by each group when cestrous cows were used as teese:s
were not significant, but pooling the data froa both hroups showed that
the increase in the average spern concentrasion was significent at the 5%

level of probability.
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BULL NO.  se¢ 495 851 365 129 518 322 52 864 Total
COW NO.

Oestrous 11900 615 S04 500 538 1375 919 835 1111 7438
]

Nan-Oestrous 1156 621 315 586 810 1264 833 811 1125 7319
Cow Total 2354 1236 61y 1086 1198 2639 1752 1638 2234 14754
g Oestrous 1319 831 273 783 571 1451 977 93¢ 1219 8M8

NonOsstrous 990 742 235 561 582 1367 755 672 1085 6989
Cow Total 23509 1563 508 134 1153 26818 1732 1606 2504 15337
g Oestrous 1336 779 318 919 558 1431 720 802 1125 7866

Non-Oestrousil74 480 289 769 603 1286 738 750 870 6989
Cow Total 2410 1250 585 1688 1181 2717 4508  y5g0 1995 14875
Qest.Total 3753 2215 883 2202 1717 4357 2616 2561 3455 23669
Non-Oest, Tot, 3320 1643 819 1918 1795 3917 3376 2333 3078 21297
Grand Total 7073 408598 1718 4118 3512 8174 4992 4794 6533 44966

Zable 34: Average Spemm Concentration (x 1

6

of GROUP I ¥hen Oestrous and Non—-(Oecatrous Teaser Cowa vere Usged,

0" per ml) of The Total Sperm Oupput From Bulls



Between Bulls

Between Cows

Between Treatments

Bulls x Cows

Bulls x Treatnents

Cowa x Treatments

Bulls x Caws x Treats

Totel

Table 33: Analysis of Variance For the Average Sperm Concentration For GRCUF I When Oestrous

and Non-{estrous Teaser Cows %ere Tised.

Deg, of F,

16

53

Sums of Squares

5,342,407

10,518

104,192

174,851

36,165

43,860

165,728

5,777,719

Mean g,

655,300

5,259

104,192

10,928. 2

4,520.6
31,930

10,357.9

aCole, E.Reqls dof, for Ieat of
Jest

59. 96

0. 24

4.7

1,08

O.44

2.12

2,59
3. 89

18.0
$5.0

18,51
98.49

2.33
3. 37

89
R

.63
6.23

8318

1;2

16318

8316
8318

Significant

N.8,
N.8,
NeB

K. 8,
N8,



BULL NO

19 €06 133 158 304 397 561 12 391 703 Total

COW KO,
o Oestrous 10235 889 551 841 988 538 1188 959 1094 1109 9098
Noo-Oest. 1044 785 613 771 9% 520 1184 857 1034 1193 8730
Cow Total 2087 1654 1164 1612 1897 1058 32340 1816 9128 2883 17818
g Oestrous 1106 9Y0 776 953 826 656 1211 829 1129 1964 OB18
Nan-Oest. 1115 940 917 50 733 452 719 953 1103 1158 6670
Cow Total 2220 1910 1693 1542 1349 1100 1930 1782 2333 9492 1s3es
¢ Oestroums 1530 776 16 694 898 SR 1144 917 1116 1190 9385
HorOost, 11156 861 836 . ¥56 875 568 831 818 1180 1102 6952
Cow Total 245¢ 1657 1553 1450 1778 1114 1965 1735 2395 9393 18267
Oostrous Tot, 3407 %618 2043 2467 9688 1740 3511 3706 3338 3563 26151
Non-Cest.Tot. 3376 2508 2366 3117 3357 1540 3734 2628 S317 3433 26312
Grand Total 6741 5301 €409 4506 5019 3280 6335 5353 6685 6996 54473

Tsble 36t Aversge Sperm Comventrstion (x 10° per ul) of The Total Spezra Output From Bulls

of GRCUy II1 When Oestrous and Hon'Osstrous Teaser Cows Were Used,



Scurce of Var, Deg, of Fo Sum of Squares Mean Square F,Calc, Fy,Reqd, d.f, for Test of
Zeat  Significence

Betwesn Bulls 9 2,149,120 236,751 17,27 3.18 9;:9 b
5e 35

Between Cows 2 9,019 4,510 0. 38 e 55 2318 K.S.
6. 01

Between Treatments 1 55,754 55,754 4,03 18,51 131 K.8,

98,49

Bulls x Cows 18 214,435 41,913 1.02 2,28 8317 N.8,
St

Bulls x Treats °] 124,410 13,823 1. 37 2, 50 9317 Ns8,
3. 88

Cows x Treats 2 14425 75213 0,68 3 59 2317 No 8.
6.11

Bulls x Cowa x Treastas 17 185,268 10,898

Total 58 2,752,420

Toble 37: Analysis of Variance For The Average Sperm Conoentration for GROUP II When
Oestrous and Non-Oestrous Teaszer Cows Viere Umed.
Note:s Bull Ko, 408 Cow No, 4. Cestrous - subatituted data, so total d.f. reduced by one.

Treatment F. Ration = Trestment 4.8, but 1;2 d.f., used for testing signifieance,
Bull x Treat.i,Se




-~ _GUW O, _ GRWPI GOy I AL 2
TREABGRT —/2 8 5 4 2 8 SEEstE S
Oestrous 826 928 8Y6 ¥10 972 934 5448 2 3707 9o

NoneOestrous 815 77V  7Y7 872 867 893 4999 2 320" %o

Total 1639 1705 1653 1982 1838 1827 10445

Table 33: Average Sperm Concentration (= 106 per ml) of Total Spera
Output ier Bull rer Cow %hen used As An Gestrous and A Kon-

Cestrous Teaser,

8curce of Yay., _Deg. of Fo Sum of e F,Cale, F.Reqgd. Tent of

Sguares Square Significance
Between Cows ] 19' 063 3’815 2. 80 5, U5 He Sa
10, 57
Between Treatrents 1 16,651 16,651 12. 28 6.61 ®
16.26
Error L €,809 1,362
Total 1 43,523

Table 38: Analysis of Variance of Average Sperm Concentration of Totel

Sperm Qutput Per Bull Per Cow “her. Used As An Oeatrous and A

Non—@estrcus Teaser,

The major aim of the experiment was to determins the effect of
cestrous teasers on the total sperm output per collection day, &ince 2
services were collected from cach bull on cach collection day, analyses
to determine whether there was any inter-action between the first and
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second ssrvice and trestment was carried out. Only onc replicadion was
analysed for each group of bulls, A replication in this case was regarded
88 the data collected when a cow was first used es an oestrous tesser and
later as her own non-oestrous control. The replicaiion in each group
selected for analyais wea that replication which showed the greatest
apparent treatment effect in total spem outpute In GRCUF I this occurred
when Cow Noe. 3 was used as a teaser end for GRCUP II it was Cow Nos. 6.

Tables 40 and 41 indicated thzt in these replicetions, neither
group experienced interactions between the treatixnts imposed and either of
the two mervices collccted from each bull on either of the collection days
involv.ds

Reither group showed s ignificant differences in the sperm content
of the first services and second scrvicesy but the highly significant
bulle x services inter-sction in GROUr II srose because indivicual bulls

differed in the sperm content of their scrvices.



Sourcs of a.f, Sums of Me F,Calc, TI,Reqd. d.f. for Test of

VYariation Sguares Sguare Test Significance
Between Bulls 8 44,59 8. 67 2.92 3o 44 8;8 N.S.
6.03
Between Ser- 1 1,40 1.40 0.73 S. 32 1;8 N.S.
vices 11. 26
Between Treat- 1 7. 87 7.57 S.11 161 154 N.S.
ments 84,052
Bulls x Servs 8 15. 27 1.91 2,55 30 44 8;8 N.S.
6.03
Bulls x Treats B8 2. 57 0,32 0.43 3. 44 8;8 N.S.
6. 03
Servs « Treats 1 1L 48 1, 48 1.97 00 32 1;8 N.S.
13.26
Bulls x Servs x
Treats 8 sa 98 U, 78
Total 35 78. 88

Conltenl
Table 40: Analysis of Variance of Sperm Gur~ntretien of Each Servioe

Collected from Each Bull of GRUUP I When Cow No, S Was Used

As An QOestrous and A Non=Uestrous Teaser.



Sgurce of Varistion dof, Sums of lesn F.Cales F.Reqd.
Squares Square Qiggiﬁoax
Between Bulls 9 64, 96 722 1.0 318 9;9 N.S.
5. 39
Between Servioces 1 12.1 12.1 1.87 5,12 1;9 H.S.
10, i3
Between Treatnen's b 18. 56 18.5 771 161 1;1 K. S,
4052
Bulls x Services 9 €5, 07 7.23 6. 08 3. 18 9;9 e
85 39
Bulls x Treatmenta 9 11 93 1. 33 1.12 8,18 939 .S
Se 35
Serve x Treataents 1 2.4 24 2,01 S.12 1;9 N, S.
1C. 56
Bulla x Serve x Treats B 10,7 1.19
Total &9 185,65

Table 41: Analysis of Variance of Sperm Content (x 109) of iach Service
v
Collected Yrom Epch Bull of (R Ur II %hen Cow lio. 6 %as Used

As An QOestrous and A Non-~Oestrous Teaser,



Source of Varistion d,f, Sumns of Mean FsCalc. FoReqds dofs for Test of

Squares Square Tent Significanc
Between Bulls 8 62,38 7.79 14.18 3.4 8;8 e
6. 33
Between Services 1 1. 32 «1,32 377 5.32 1;8 R.S.
11,26
Between Treatments 1 1,32 1.32 2,40 5,32 1:8 H.S.
11,26
Bullg x Services 8 2,78 0. 35 78 3.44 8;8 N, &
6e 03
Bulls x Trests 8 4,89 0 35 1.22 3.44 3;8 NeSe
6. 03
Servs x Treats 1 Q.01 0.01 - Se 32 1;8 K, 8,
11. 28
Bulls x Serve X
Treats 8 3. 61
Total 35 75. 77

Table 42: Analysis of Variance of Semen Volune (mls) of rach Jervice
Callected From Each Bull of GROU: I Wien Cow Noe & Was iUzed

As An Qcstrous and A Non~-Cemstrous Teaser.



Soucce of Variation dpf. Sums of Mesn F,Cale, FoRegd, d.f.for Test of
Squares Square Test Significance
Between Bulls 9 78.39 8,71 2,63 S+18 9;9 Ne S,
: 5. 35
Between Services 1 2.7 2,7 81 512 1:9 HeSe
10,56 .
Between Treataments 1 14.39 14.39 24.39 512 1;9 L
10, 56
Bulls x Services 9 30,01 3.33 4.62 3.18 9;9 .
3 35
Bulls x Treats 2 €.18 0,59 0.82 3. 18 9;9 N.S.
5 35
D.56
Bulls x fervs X
Treats 9 €.44 9272
Total 39 138,12

Table 45: Anslysis of Variance of Semen Volume (mls) of Each Gervice
Collected }From Each Lull of GROUr II %hen Cow No. € Tez Used

As An Ceatroim and A Non-Qestrous Iesser,
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As with the data relating to the Zperm content of each
service, ths only significant interaction was that between the services
and the bulls of GROUP II. In this instsnoc, however, the interacticn

was only significant at the 5% level,

Source of Variation d,f, Sums of Mean F,Celg, F,Reqd. d.f.focr Test of
Sguares ngm Test Significance
Between Bulls 8 383.20 47.80 12,383 Jed4 8;8 ¢e
6. 03
Betwsen Services 1 13,35 18.39 3.8 161 131 N.S.
4062
Beatween Trcetments 1 20,10 20.16 4.32 161 1;1 N.S.
4352
Bulls x Services 8 30, 85 3o 87 363 3.44 8;8 >
6.03
Bulls x Trests 8 10,04 1. 96 1. 19 Je 44 8;8 K.S.
6,03
3erv x T'rexts 1 4,76 4,76 4.49 5. 32 1;8 FeSe
11.26
Bulls x Serv x Treats 8 2,83 1,08
Total 35 475,93

Table 44: Anelysis of Yariance of Sperm Concentration (x 106/511) of Each
Servioce Collected From Each Bullo f GRCIP I When Cow No, 3

Was Used As An Oestrous and A Hon-Osstrous leaser.
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Source of Variation d.f. Sums of lcan F,Cale. E.Reqd. dof. for Test of
Squares Square t

Signiflcance

Between Bulls 9 153,30 17,03 .84 318 939 .
5¢ 35

Between 3crvices 1 72,90 72,90 6.02 161 1;1 %.S.
4052

Between Trestments 1 8.584 3,84 0.73 161 1;1 N,S.
4052

Bulls x Services 3 3%, 88 4,32 0.98 3.13 9;9 N.S.
5035

Bulls x Treata 9 18.14 2.02 0.46 3.18 934 N.S.
5¢ 38

Jerv. x Treata 1 12,10 14,10 2.75 5.12 1;8 NeSe
10, 56

Bulls x Se¢rv. x Treats 9 39, 60 4.4

Total 39 343, 76

Table 45: Analysis of Variance of »perm Concentration (x 106/:31) c¢f rech
Service Collectsed Irom Kach #ull of GROUX II ¥%ien Cow lice € “as

Used As An CGestrcas and A Non-Cestrous Tceaser.

The enslysis on sperm concentration indiceted that in the 2
replications examined the mervice x treatmeni inter-actions were not
significent at the 5% level of probability.

Zableg 4045 indiceted that although significent first oxder
inter-actionsocaurred between bulls and services in one or other of the
2 groups for the 3 factors analysed, neither group had significant intere
actions bcﬁun the treatments and bulls or treatments and services, These
results showed that with the bulls and cows used in this txial, the use

of an oestrous teaser cow did not influence the spem content, sewen volume

or sperm concentration of the first service to a significantly greater
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«xtent that the second seyvice.



CHAPTER 10
Treat Lffects La toxry Tests Applied and S : €
i  § al Fr Co ra

The technigue for measuring the initial concentration of seminal
fructose was not satisfactorily stendardised until the latter part of the
trial. The only oestrous—non-ocstrous replication with complete date
was when Cow jio, 2 was used as a teaser with GICU¢ II., Thics was the only
data analysed.

In thie replicate there was a sighificant decrease in the initial
concentration of sewinal fructose when the cow waz used as an occstrous
teascer. Since data from only 1 cow was analysed this result has heen
treated with caution. There was also an indication that the average
fructose concentration of the second service was ireater than the
eoncentration of the first service although the differsnce was not

significsnt at tie usually accepted 5% level of probability. (.0.08{F<0.10)



BULL RO,
1 408 122 188 S04 397 561 12 3881 703 Tptal
TREATMENT
First 2,58 4.05 4.80 7,15 6,85 6.8 6.55 3,80 2,90 4,33 49.86
Oestrous
Secand 4.83 7.50 6,085 7.68 7,50 7.85 4.5 7.15 3S.90 6.70 63.14
Total 6.81 11.55 10,85 14.85 14.35 14,70 11.08 11,05 6.88 10,93 113,00

First 8.4 4,382 86,08 8,97 8,68 8,08 8,30 5.85 575 85,65 66,11

Non=Oest.
Second 583 8.43 10,50 7.88 6,05 1.5 7,00 8,68 8.65 5,38 732.51

Total 7.96 9,75 18,58 16,82 14,73 18.58 15.30 14,55 11.40 10,97 138.63

First Serv.Total 6.04 8,37 12,88 16,12 15,53 14,93 14.85 6,75 8.65 9.88 115,97

Grand Total 14,77 21,350 29.63 351.685 29.08 33,28 26.355 25,58 18,38 21.90 351,62

Table 46: Initial Concentration of Seminal Fructose (mgrms/ml) in Services Collacted From

Bulls of GROUP II When Cow No. 2 Was Uged as ap Qestm us and A Non<Oeastrous Teaser.
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Source of Variation d.f, Sums of “quares |lean Squere  F,Calc, F,Reqds dof, for Test of
Test _Bignificsnce
Between Bulls 9 81.02 8. 00 3,69 3.18 9;9 o
5e 39
Between Services 1 Y. 68 9.68 S. 97 & 12 1;9 N.8.
10, 58
Between Tréatments 1 16,41 6,41 8.64 5.12 1;9 =
10, 58
Bulls x 3ervices 9 21,94 2.44 3. 13 3.18 939 N.S,
5 35
Bulls x Treats 9 17. 10 1, 30 2.44 3. 18 939 N.8.
Se 35
Servs x Treats 1 1.18 1, 18 1,51 512 1;9 K.8.
10, 56
Bulls x Servs x Treats 9 7.08 0.78
Total 39 154,38

Table 47: Analysis of Variance of The Initisl Concentration of Seminal Fructose in Services
Collected From Bulls cf GROUr II When Cow No. 2 Was Used as An Cestrous and A

Non=Oestmus Teaser.
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2, Pe e Live 8

Since live-dead estimetes were made on both of the services
collected from each bull each collection day, the replicstion in each
group in which the use of an oestrous cos had produced the greatest
increase in sperm output was snalysed. For Gi#u: 1 tmds resulted when
Cow No., 3 was umed, and with GRUUFX II with Cow Ho. 6.

The analymes showed that therc werd significant differences
between bulls, Differences betwecen the 2 services and between treatments
were cmall end did not approach significsnce. Thus, the quality of
the services for the bulls used in this trial was not infiduenced by
the physiological condition of the teaser when quality was measured

by a live-dead count of the sperm.



BULL NO 334 115 351 3685 129 518 322 52 W4 Total

First 74 78 38 74 78 70 40 77 81 608
Oestrous (Second 80 74 L ) 70 73 76 64 68 80 655
Total 164 152 79 144 150 146 104 163 181 1263
First 80 73 44 78 80 79 51 71 64 639
.Non-Oest. (Second 80 72 36 80 80 80 67 81 75 651

(Total 160 144 80 158 160 159 118 152 159 1290

Pirst Service Total 154 150 80 152 158 149 91 148 165 1247

Sec. Service Total 170 148 79 150 152 156 131 187 155 1308

Grand Total 324 296 159 302 310 305 222 315 320 2553

Table 48: The Percentage of Live Sperm in Services Collected From Bulls gﬁ GROUP I When

Cow No. 3 Was Used As An Oestrous and A Non-Oastrous Teaser.
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Source of Veristion _d,f, Sums of Mean Square F.Cale. FoReqd, d.f, for  Test of
Squares Tgst Significance
Be tween Bulls 8 6228 778.5 Ce 23 3 44 838 s
6., 03
Between Serxvices 1 a7 97.0 1. 52 Se 33 1;8 N.S.
11,26
Between Treatnents 1 21 21,0 0. 64 161 11 K.8.
4052
Bulls x Services 8 509 63.635 3. 46 Jedd 8;8 L
6. 03
Bulls x Treats 8 196 24,5 1.53 3¢ 44 8;8 N. 3,
6,03
Servs x Treats Al 33 33 1.80 8. 52 1;8 N.S.
11. 28
Bulls x Sexrvs x Treats 8 147 18. 38
Total 38 7231

Table 49: Ainalysis of Varianoce of The Percentage of "ive Sperm in Services Collected From

Bulla of GRCUF I %hen Cow No, S Vias Used As An Oestmus and A Non-Cestmus Teaser,
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BULL NO, 1V 408 122 158 3504 397 561 13 31 703 Total
TREATMENT
?‘uat s0 68 77 B¢ 75 79 75 85 78 8L Y74
Q_O_ngq_-imoom 7 74 74 77 85 81 786 80 e8 77 781
(Total 157 136 151 161 138 160 153 165 148 158 1835
(Paret 74 63 ¥y7 81 55 8 y2 83 60 8y nz\
Non=Osst. (Second 68 64 8 73 76 79 88 70 93 90 Y65 |
Total 43 138 163 133 131 161 160 1353 135 97 143\;7
i N
First Serv. Total 15¢ iS4 154 165 128 161 147 467 138 m_'vzm\\
Second Serv.Totel 145 138 150 149 144 160 166 150 141 = 167 U516
Grand Total 299 862 313 514 269 521 513 1Y yj_._ab__m
)\
Zable 50t The Yercentage of Live Sporm in Services Collected From Bulls of GROUF II When |

Cow No, 6 Was Used As An QOestrows and A Non=Oestrous Teaser,
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Souxce of Variation d,f, Sums of  _Mean [F.Csle, E.Read, daf. for ~— Test of
Syuares Square Test Significance
Be tween Bulls 9 13522 146.9 3. 88 Se 18 938 L
5. 35
Between Services 1 S 3.0 0.04 161 1;1 N.S.
40562
Between Treatments 1 20 10.0 0. 26 161 1;1 N.S.
40852
Bulls x Services ] He 38e 2 .62 3. 18 9;9 R.3.
5 35
Bulls x Treats 9 307 .1 Q. 56 3. 18 939 N.S,
S 35
Servs x Treats 1 78 78.0 1,27 S, 13 1;9 N.8.
10, 56
Bulls x Yerve x Treats 9 552 61.3
Total 39 2470

Table 51: Anslysis of Variance of The isercentage of Live Sperm Collected From Bulles of

GRCUr II When Cow lio. 6 Yas Used As An Cestrous and A Nen=Ocstrous Teaser.
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P.3 Initial Hotility Lstinate.

A coumonly used measzure for the assecsament of semen quality
is a subjective estim te of the initial motility of a service. In order
to analyse the motility data rvoorded durlng the trial, a siumple

conversion of the motility rafing was develsped.

dotility Reting  Comeerted Reting

e 9
+ b
1 2
i+ S
P 4
2+ S
S 6
S 7

Table 52: XMotility Ratings Used For Routine Semen Assessment and The

Converted Ratings Used in the Analyaes.

The analyses showed that the use of an oestrcus teaser did not
appeaer to influence the qQuality of the semen as assessed by converted
motility estimates. Whereas bulls of GROUP II showed 1ittle varxiation
betecen trcatunents, the bulls of GHUUP I showed quite marked but
irregular effects, In GROW:' I there was a significant bull x treatment

inter-action,



4

BULI NO. 354 115 351 385 518 832 58 364 Total

TREATMENT  SERVICE

FPiret (] (] 3 S ] (] S ] e 44
Qestrous Second v e S ] (] S 4 8 (-] 49
Total 15 12 5 1 1n 1 7 11 12 83
Pirc” ] S S (] S 6 3 S 7 49
Non~Oest. Second [} [ 2 [} 6 [} 4 6 6 47
Total i1 10 5 12 1 12 7 11 13 93
Pirst Serv. Total 1 11 5 i1 10 12 6 10 13 89
Second Serv.Total 13 11 5 12 12 11 8 13 12 96
Grand Total 24 38 10 23 23 28 i¢ 23 28 188

Iable 53t The Converted Motility Assessment of Services Collected From Bulls of GROUP I

Yhen Cow Hog, 3 Was Used As An Cestrous and A Non=QOeztrous Teaser,



Scurce of Variation

Between Bulls

Botween Services

Between Treatronts

Bulls x Services

Bulls x Treats

Serva x Treats

Bulls x Serve x Treats

Total

8

33

Sums of Mean
Jyuares Sguare
51.1 6. 39
1.4 1.4
0.0 0.0
363 Q.41
27 Qe 34
Q. 2 0.2
1.6 0.2
60.3

1"3 Cﬂl& m.
1. 59 S. 44
6. 03
Se 41 5. 32
11,26
0.0 Se 32
11,26
Zel 3. 44
6,08
1.7 .44
6. 03
1.9 8. 32
11.26

& f, for
Test
838
1;6

1;6

838

1;8

Zest of
Significance

N.3.

K.8.

K. 8.

N.8,

N.8.

Table 54t Analysis of Variance of The Converted Mctility Asszesament of Services Collected

From Bulls of GRi U I Wwhen Cow lio,

Teaser.

S was Used As An Oestrous and A Non-0Oestrous
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BULL NO. 19 406 122 158 304 ¥ %61 12 391 708  Total
TREATUENT

First 6 4 ¢ v 5 s 5 9 e [ 57
Oestrous Second 6 S 5 6 4 6 e 6 5 6 53

Total 12 9 1 13 9 11 11 13 1 12 110

First 6 L] (] s 6 5 5 4 7 50
Non=Oest, Second 6 3 6 5 s 5 6 5 3 7 50

Total 12 6 12 10 1 11 10 7. 1¢ 100
Firet Jerv.Total 12 9 12 12 8 11 10 13 10 13 107
Second Serv,Total 13 6 11 11 8 11 13 11 8 13 108
Gremd Total 24 18 35 23 16 22 22 285 18 26 210

Table 561

Cow o, 6 Was Used As 4n Ouvgtrous and A Non-Oestrous Teaser.

The Converted Motility Assessent of Services Collected From Bulls of GROUP IX When
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Source of Variation dofy Sums of  Nean  I,Celc,  E.Regd, dpf, for
Squares Square Test 3 i
Between Bulls 9 36. 5 4,06 4,33 3. 18 9;9 *
5, 35
Between Services 1 0.4 O. 4 L0 161 1;1 N, 8,
4053
Between Treatments 1 2.9 2.5 2.66 5,12 1;9 N. 8.
13, 56
Bulls x Services ) 2.6 0. 29 1. 00 2,18 939 N.8,
5. 85
Bulis x Treats 9 8.5 0, 94 3. 24 3.18 939 g -
5. 35
Serve x Treats 1 0.4 0.4 1. 38 5. 12 1;9 N.8.
10, €6
Bulls x Servs x Treats 9 2.6 Q.29
Total 39 53, &

Table 563 Analysis of YVarlance of The Converted Motility Assesswent of Servizwe Collected
from Bulls of GRCUr II #hen Cow lio, € Was “med As An Uestxous and A Non=

Oestm us Tcanmer.
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10,4 Initiel pH and pi Change

As sane bulls had low somen output, pH assessments could not
be conducted on all services. The only data subjected to analyses were
for the initial plii and the pi chenge efter 1 hour's incubation at s7%.
Unly one replicate was anslysed in esch group. Complete data was
available for 6 bdbulls of GRHOUI' I when Cow No. 2 waa uvsed and for 7 bulls
of GROUF II when Cow No. 6 was uced,

The analyses showed that in nelther group did the use of en
cestrous teascr sppear to significantly alter the initial p of the semeon.
It was of intereat to note that in GRUJ I, the initisl pH of the first
service was si nificantly lower than the pi of the second service. ThLis
scrvice difference was not aignilicant at the 56 level of probability
in GROUFr II (0.05 £<0.10)s The highly sigrificant interaction (bulls x
services, in GROUW II was dus to Bull No. 304, Y¥hereas the pil of the
firat eervice of all other GROW’ II bulle was less than the pil of their
second mcrvices, the pi levels for Bull Ho. 304 were reversed.

The analyses for the ph change aftér 1 houxr's incubation showed
that in spite of the difference in the initial pgH of the first and second
services, the diffcrence between services in pii change after incubation
was not significant,

¥hereas GROUEF IT 4id not exhidit sigmificant differences in the
pH cbange detween the bulls, GROUP I ehowed highly significant differences
between bulls. Ball Ec, 851 (GBOW I) showed extremely small changes in
P of semen after incubation. Ae for initisl sewen pH, the treatwents
impoeed did not significantly slter the pH change of the incubated samples
of semen collected from bulls of either group.



BULL NO 115 351 b ] 129 322 52 Totals

TRrATMENT SLKVICE
{ ( Initial 6.45 6.85 6.5 6,55 6.45 6,5 39,10

(
(First ( Pinsl &35 6.55 6.05 6.15 6.00 5,95 56.66

§Ohango Q.50 0s10 0.45 Q.40 0,45 0,58 2045

Initial 6,75 6,90 6.60 8.25 6.3 6,65 40, 05

Finel 6.15 6.80 6.05 5,85 6.35 6.10 37.00

Initial 13.20 13.55 13.10 12.80 13.35 1415 79+15

(
2
%Chmge %60 0s10 0,55 0.70 8,55 G35 3,05
(
2Fim1 12.10 13.35 12.10 11.70 12.35 12,05  75.65
\

Change 1.10 0 .20 1400 1.10 1,00 1,10 5. 50

Initial 6.50 €.60 6,75 6,55 6,70 6.50 339,65

, Change 0.55 Us10 Q.40 0,40 0.45 .55 20 dd
Initial 6.65 6.80 6,653 €.76 3.80 €.65 40. 50

Final 6.05 6.75 6,10 6.35 6.40 6.20 37485

First g inal 6.00 6.50 6,30 6.16 6.28 5.95 37.20

(

(

§ Change 0,60 0,05 0455 0,40 040 0.45 2495
Initial13,30 13.40 13.40 13,30 135.50 13.15 79,85
&_ﬂ( Final 12,08 13,30 12,45 12,50 12,65 12.15 75,05

Change 1,15 G.16 Q.95 0.80 0.85 1.00 4,20

Table 57: Imitisl pli, Final pH and [ Change of Semen @ollected from Bulls
of QROUP I %hen Cow No. 2 Was Used As An Gestmus and A Non-

Oestrous Teaser.
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Source Vare d,f, Sums of Hesn F,Calc. F,Reqd, d.f. for Test of

Squares Square Test Significance

Bet®esn Bulis L] 0.133 G133 7.82 5,05 535 i
10.97

Between Sexrvicece 1 0.107 0.107 6€.29 6.61 1;5 N.S,
1€.28

Between Treats 1 e 137 Q. 027 1. 63 €.€1 1;5 ietre
16.28

Bulls x Servs 5 0.085 0,017 0.77 5. 05 5;5 heS,
10,97

Bulls x Treats 5 Q070 0014 0.64 5. 05 535 e 8.

10. 97

Serve x Trests 1 0.0 0.204 0,18 G.€1 1;5 N. 8.
16, 26

Bulls x 3erve xS 0.109 Q.029

Treats
Total 23 Q. 235

Table 58: Analysis of Varlance of The Initiel pH of “emen Collected From
Bulls of GRLUY I When Cow Ho. 2 %as Used 42 An CGestrous and

A Non=()estrous Teeser.



BULL NO, 19 122

VATYINT

Oestrous

SFRVICE

(Initial 6.35 6.40

-
o

t (Finel 5,80 6,05

|

20&:&1@0 %55 0,35
(Initial €.65 €.60

Finsl 6.35 €.20

PN\ NN TN\ N NG\ TNN PN N NN

z
i

Table 58:

Change 0.30 0,40
Initiall3, 00 13.00

Totgl_ Final 15,15 12.23

PP NGNS PN~

Change 0,85 0,75

;mnn 6.45 6.45
¥inal 5,80 6.00
%Chlmgo 0,55 0.45
(Initial 6.80 6.65
(Yiml .15 6.30
gcmmge 0.45 Q.35

(Initial1s, 05 15,10
Totsl (Final 12,05 12.30

156 304 397

6.30
5. 95
0. 35
6,65
6,00
0.85
12.85
11.95

L

6.45
6.05
0.40
6.60
6.3%
0. 25
13.05
12.40

Change 1,00 0,80 0.85

€. 50
5.85
0.65
6. 45
8.85
0.60
12,85
11,70
.25

6.8%
€. 69
0. 25
6. 50
6. G5
e 45
13. 35
12,65

0.70

6.40
Je 85
0. 55
€. 70
6. 35
0.3
13.10
12.20

Q. 90

€.40
5e 95
045
6.85
6. 30

Qe 39

13.03.

12.25
C. 80

6. 30 6.30

5,73 5.70

0. 55 0.60

.45 6.45

5. 80 6400

06 55 0,43

12,75 12.75
11.65 11.70

1,10 1,05

6.40 6.40
S5.80 %.80
0,55 0,60
6,35 6,55
6.00 6.
0,95 0,55
12.95 13.95
11,85 11.80
L10 1.15

Tota

44.55
40,95

3. 60
45,95
42.65

3. 30
90, 50
83.60

6.90

435.40
42,15

3e 25
46,10
43.15

2495
91. 50
85, 30

6.230

Initial pH, Final pH and pH Change of Semen Collected From Bulls

of GRBOUP II When Cow No. 6 Was Used As An Oestrous and A Kon-

Oestrous Teascr,



Source of Var. _d,f. _Sums of iean [F.Cslc. H.Heud. dafefox
Equares Square Teat
Between Bulls (<] Ue 076 0. 013 0 50 4.28 636
8447
Between Sexrvices 1 0. 158 0,158 6.08 5. 99 1;6
] 15. 7‘
Betwcen Trecats 1 0, 036 0. 036 2.00 161 131
4052
Bulls x Services 6 Q. 156 8, 028 8.67 4,38 6;6
8.47
Bulls x Trests 8 0, 031 0. 005 1.67 4.28 6;6
8.47
Servs x Treats 1 0.018 0. 018 6,00 5. 99 1:6
13. 74
Bulla x Servs x
Treats 6 0. 020 0, 003
Total a7 0. 435

=106~

Test of
Significance

N.S.

N. 8.

»B

N.S.

Table 60: Analysis of Variance of Initial p! of Semen Collected From

Bulls of GRCU¥ II When Cow No. 6 %Was Ugcd As An Cestrous and A

Ran=Cestrous Teaser,
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Bource of Var. d.f, Sums of Mean F,Calc, FeReqd., d&.f. for Test of
Squares Squaxe

Iest Significancg
Between Bulls S Q601 0,120 17.14 5.0 LH L
10.97
Between Services 1 0.015 0,015 1.00 161 1;1 N.8.
4052
Between Treatents 1 0,015 0,015 1,00 161 11 K.S,
4052
Bulls x Servs L) 0.033 007 26 33 5. 08 535 N.S.
12,97
Bulls x Trzats 5 G018 (G, 008 1.35 5, 05 5;6 Ne S,
10, 97
Servs x Treats 1 0,015 0,016 8, 00 €.61 1;5 NS,
16, 26
Bulls x Scrvs x
Treais ) 0,016 0,003
Total an 0. 713

Table 61: Analysis of Veriance of the pH Change of Semen Collected {zrom

Bulls of GRLWUF I After Incubation at 37°C for One Hour.



So Var. def, Sums of Mesn F.Cale. F¥,Reqde d.f, for  Test of
Squares Sguarq fest Significan
Between Bulls 6 0.1011 Q. 0168 .01 4. 28 636 N.S,
8.47
Between Services 1 0.,0128 Q, 0129 1. 24 Se 99 1;6 K.8,
13.74
Betwcen Treatments 1 00175 00,0175 1.056 5. 99 1;6 M. 8.
13. 74
8.47
Bulls x Treats 6 0.1000 00,0167 .21 4.28 6;6 N.S.
8.47
Serve x Trcats 1 0.0 ve 0 0,0 & 99 1;6 lie8e
13.74
Bulls x Servs x
Trecats 6 G. 0825 0,0138
Total 7 Qe 3761

Table 62: Analysis of Variance of The pti Change of Semen Collected From

BSulls of GRCUP II After Incubation at 37°C for One Hour.

10:5 Re-Action Time
Lime
The measurenent for re-action used during the trial was highly

subjective and culd heve been biased in favour of either the ocemtivus or
non~cestrous cows. While these estimates were considered too subjective
‘to warrant statistical analysis, the following observations were made
from the results presented in Tables 65 and 64:

(a) the re-action times for first services were always longer
than for second services, {swespective of the physiological state of the
teaser;
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and (b) the re-action times varied considerably between bulls;

and (c) the re-action times of bulls in both groups were leas

when oestrous teasers were used, The response varied considerably

betwecen bulls.
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BULL NOQ.
354 115 351 365 129 518 322 52 384 Tota
CO% NO. TREAT  SERV,

( Pirst 50 1 4 2 1.0 2 2 10 2 29,0
{eate Secand 0SS 1 2 4 1.5 1 1 4e 1 16.5
Total 5.5 2 6 6 2.5 S S 14.5 3 45,5
3 2F1rat 5 .55 5 3 5 S 55 2 330
- Nan= (Second S S 2 S 2 2 S 3,0 3 24,0
Oest, (Total 8 4,5 8 8 5 7 6 8.5 5 57.0
é First 4 2 5 5 1 2 5 1 2 27.0
Oest. (Secord 2 1 2 1 1 2 2 7 2 20,0
Total 6 S v 6 8 4 7 8 4 47.0

3
First 5 5 4 4 1 2.5 3 10 3.0 37.5
Non- (Second 3 S S 5 1 2,0 S 7 1.5 28.5
Cest. (Total 8 8 7 9 2 4,5 6 1% 4.5 6¢.0
(First 3 .5 1.0 1 5 Us5 1.5 1 1 155
Cest. (Secand 2 25 1.5 3 1 20 2.0 4 2 20. 0
( (‘total 5 4.0 2.5 4 6 2.5 3.5 5 S 35,5

5
First 5 5 4 5 5 5 S 5 1 38,0
Hon~ (Second 3 2 3 3 2 5 2 5 2 27.0
Oest. (Totsl 8 7 7 8 7 10 5 10 S 65.0
First Service Total 27.0 16,0 21.0 22 16.0 17 17,5 32.5 11, 0 180.0
Secand Service Total 13.5 12,5 13,5 18 8.5 14 13,0 30,5 11.5 136,0
Grand Totsl 40,5 28,5 34.541 24.5 31 30,5 63.0 23.5 316.0
Uestrous Total 16.5 9.0 155 16 10.5 95 13.5 27.5 10,0 128,0
Nan—-Oestrous Total _24,0 19,5 19,025 14,0 2 7 5 188,0

Table 63: Re-Action Times (mins) For Services Collected From Bulls of GROUP I

When FPresented with Qestrous and Non~Oestrous Teaser Cows.
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BULL KO,
COW NO. TREAT S:ERV., 19 4068 123 158 304 397 5681 12 391 708 Total
( 2First 20 1 1,0 3 1.5 1.0 S 1 S 1.5 18,0
Qest. (Secord 0.5 1 .5 5 1.0 0.5 3 1 1 1.0 14.5
(Total 2.5 2 1.3 8 25 1.5 6 2 4 2.5 32.5
(

£ (First 5 6 30 53 S 5 4 5 8 44.0
é Kon= éSccorﬂ S 4 .5 4 3 3 3 4 L - 31.5
Ocst. (Total 8 10 4.5 9 6 6 8 8 8 8 755
( ?ﬁmt 1 3525 1 50 3 3 %5 3 % 20,5
é Cest. (Second 2 1.0 1.0 1 1.5 $ S 1.0 3 ¢ 23. 5
( (Total 3 1.51.5 2 6.5 6 6 1.5 6 10 44.0

2
(First 5 5 5 5 5 5 5 5 S 8 54.0
Non~ (Second 3 S v S 3 3 5 1 S 7 38.0
Oest, (Total 8 8 12 8 38 8 10 6 9 15 92,0
( (First 1.0 5,0 1.5 5.0 1.0 2 S 2 5 2.0 27.5
( Oent.(Second U.5 2.5 1.0 1.51.5 2 4 1 1 0 12.0
é {(Total 1.5 7.5 2.5 6.5 2.5 4 7 S 6 5 46.5

6
( {First 6 5 5 5.0 5 5 5 6 6 7.5 55 5
( Non- (Second 5 S 10 354 4 4 3 8 4,0 435"
( Oest, (Total 11 8 15 8.5 9 9 9 9 9 11.5 98.0
First Service Total 20.0 22,5 16,0 24.0 20,5 19.0 24.0 18,5 28,0 27.0 219.5
Second fervice Total 14.0 14,5 31,0 18,0 14,0 15,5 22,0 11,0 14,0 26,0 170.0
Grand Total 34¢0 37.0 37,0 42,0 34,5 34¢5 46,0 20.5 4%.0 53.0 383.5
Cestrous Total 7.0 11.0 55 16.5 11.5 11,5 19.0 6.5 16,0 18,5 1i22,0
Naon-Oestrous Total 3740 26,0 51,5 25.5 23,0 230 27.0 23,0 26.0 4.5 266,5

Table b+: Re-Action Times (mins.) For Services CollecTed From Bulls of GROUPIT
When Presented wilh Qestrous cnd Non-cestrous Teaser Cows,
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GIAERAL DISCUSSICH, SIBMMARY AND CONCLUSIONS




CHAPTER 11

Disc Interpretat e

In collecting the data for the trisl reported in this thesis, 22
bulls were selected and divided into 2 groups. Each bull had 2 services
collected every third day over a period of almost 5 weeks. The 2
groups were collected on differsnt days. Utach cow was used as sn cestrous
teaser before dbeing used as hur own non-oestrous control 3 or 6 daye
later. ihe wvarisblee sc introduced, althcugh menticred in the section
outlining the cxperimental desiyn, deserve further comment in view of
the resulte of the analyses of the data, The dlscussion has therefore
been dealt with in 3 mein sections:~

(a) the adequscy of the experimental design;

(b) the effects of the use of oestrous teasers on:

(1) tctal sperm output, eemen output and sperm concentration
and (i1) other semen charactersatice end sexusl response;

arnd (c) the implications of the treatnent effects.

11,1 _'the Adequagy of the Experimental Vesign

The bulls included in the triml were a relected group. None of
tbe bulls had previously exhibited abnormal sexual behaviour. Decause
of the adoption of a standardised teasing routine, anly dbulls whiach
would respond to this routine were suitable. The dasons for standsrd-
ising the teasing routine were outlinsd in the section detailing thse
experimental design. Nometheless, the conclusions from this trisl are

only applicable to mature bulls which have not shomn atnoreal oollectiam
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behaviour, which are on a similar collection roster and which receive
pre-collection preparation similar to that adopted during the trial,

‘The use of 2 groups which were collected on different days and
the extension of the experimecntsl period over a ssries of oollection days
introduced a time variable. #reliminary analyses (Appendix V) had indicated
that a group of mature Jersey bulls did not exhibit significant between
day varistions in the spemm output of their first scrvice during the
spring mating periode One of the 2 groups of Jerscy bulls showed
significant dey-to-day variatione in semnvn volume but rei'crence to the
tables in Appendix V will show that the semen output of the particular
group was remarkably constant except for one day when cne bull showed a
merked increase. VYeriables whidh could have modified day-to~day variaticns
in these rreliminery znalyses mey have arigen from the use of different
teaser cowa in a series of collection days, the uncontrolled pre-cocllection
preparaticn and different Lechnicians tcesing or malking the collectinns.

The lack of variation in sperm ouvtput by a group of bulls during
the regular collection period has becn noted at the Newstesd 4,B., Centre
(Shannon, P, Personal cobmunication) and Bonadonna (i958) wvonsicGered that
only climasic extreaes produced marked variatians. Ho authors of pepers
reviewed in cannecction with the trial mentioned the significance of these
day to day veriations and none emplcyed & control group of bulls to
take account of the variation,

During the currzent trial, each groap of dbulls used a treinsd
teasor (Cow No.1) on ¢ collection days. Amlyses of this data ehowed
that each group hsd exhibited significant variatians in total spemm output,
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but not in ssmen output. No known factors were operating to produoce
these variations in total sperm output but regression analyses showed
that the variation was not due to a significant decline over the
experinmental period.

Although thtse results arose from the analyses of data collected
on only 4 days, therc was n0 reason to suspect that the unlmown factors
producing this variation would not sct in a random manner if they acted
threughout the remalnder of the trial, and therefore, even though both
groups shgwed siynificsnt variations in total sperm output on these 4
days, the significance of treatment effects need not be modified,

A second feature of the time veriation in 8he experimental design
was that a8 vow was always used as an oestrous teaser before being used as
ber own non-ocsatrous control 3 or 6 days lator. Any decline in output
oould inflate the trecatment difference. Reference to Iigs 1-4 will show
that each group did exhibit an apperent decline in svera and semen out-
puts lowever, regression anslyses showed that these apparent declincs
were not statistically significant. In view of theme resulis, it was not
conaidered necessary to develop correction factors when interpreting
treatment uffecta,

If a cow had been a sstisfactory teaser in tune ocestrous condition
but had been over—-restless 85 a non-oostivus tecaser, a treatment sffect
in favour of the cestrous condition could have resulted. This problex
of suitability was not enapuntered in the current trisl as no cow proved

t00 reatless when used as either an oestrous or non—oestrous teaser,
(Appemdix II),
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A2 Treatment Effects on Totsl Sperw Output, Semen Output and Aversge

Sperm Concentrations
Of the total of 28 bhulls inciuded in the trial, 3 were diacarded

because of faulty or insufficient data, This resulted in GR(Ur I com-
prising ® bulls and GEZUP II comprising 10 bulls, The accompanying

table shows the average % increases when oestrous teasers were used for
bulls of each group and for the 19 bulls inciuded in the analyees. The
individual analyses for ecach group of bulls showes that tle se increases
were nct significant, but on pooling the dsta from both groups the increase
in total spern cutput was highly significant at the 1% level of probebility
and the increeszca in semen volune and average sperm corcentration

xignificent st the 55 level.
Sperm Output Scman Output Sperm Concentration

GROUF I 18, & 8, 6% 11. 1%
GROU’ II 19, 0% 12% 6. 9%
GROWUFS I ~ND IX 1B, 7% 10, 8% 8e 8%

Table 653: Average Increases in Totsl Sperm Output, Seren Volume and
kverage Spexrn Concentration Vhen Oestroue Teascrs Vere Used

kith GRO S I ANL ITX,

Since the sporm mntent of an ejeculate wrl the cortribution
of the epididymsl secretiana only represent a ainor {raction of the
volume of an ejaculats (Selisbury and Van Demark (1961)), the increase
in seusn volume due to the greater spermm output resulting from the use of
en oestrous teasers would only be slight. The sctuel increass in volume
obtained in this trial suggests that the use of oestrous teasers w



the acceszory gland secretions besides increasing the total sperm output.
An interesting obscrvation weaa the fact that whercas GROUF I showed the
greater percentage increaee in sperm cancantration, and GRGUP IX showed
the greater incresse ian gemen output, over-ell both groups siowed similar
increases i spema output,

The results of this trial were in contrast toc those reported by
Janes (1552). Jamez conaidere¢d that nis resulta "did ncot suggest thst
there was any stiinulating effect in collecting =semen by using an oestral
cow as & decoy". Several polnts are mcrthy of note in this wosrk reported
by James. They are:

(1) only 2 oestrous cows were used and eaci: bull had his first
4 sexrvicee collected over one ocgtrous cow on one day and his second 4
scrvices ccllected over the other custrous eow on ancther day., 8 Services
were collected each day, the remaining 4 on any one dey being collected
over a non-oestrcus teaser, 4 of the 8 bulls used showed a narked increase
and 2 bulls a decreese in the sperm cutput of the first 4 services when en
ocatrous teaser was used suggesting that there was a marvea variation in
the response to the irssiment involved;

(11) the changing of the teascr afser 4 services had been
collected could have confcunded results as Almquist and Hale (1958)
reported that changing toasers mid-way through a series of ccllectione
could re-vitaliso or slter the sexusl responsiveness of a bull;

(ii1) the pre-collection routine wua not msntioned and nsither
uss re—eaction time measuwred. The dulla may hsve nesded less preaparation
when collected ower an ocestrous cow than when collected over a non-
ccatrous ¢ow, Any difference in preperation oould have nullified the

treatument differences,
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In thc current trial, a teaser was not changed on any one

collection dsy, comperiscns were made by using 3 cows with each group
and a standamiised pre-collection rw tine was adopted. These 3 points
stress the merked differenceg in the design of the 2 triasls. MNonetleless,
the results of James' rork showed that the use of oestrous teasers hed

increaasd the total sperm content of the firat 4 servicee collected
iron asch of the 8 bulls by 12.2%, the total semen cutput by 11.4% und the
average sperm concenirstion by Z.9%h (mly %otsls for the firet 4 or
sem nd 4 gervices were prescnicd by James, 80 comparisons of the first 2
services cannot he wade., In the current trial both the {irst and second
services showed increages wien onatiour teaseim were used but subaequent

gervices may v:ot hsve shown this response,

-~ e we - -

11,3 Trestment ifecta on Cihar Cewen Characteristics

The uvae of oestrous teasers did not significently iniluence either
the % live spern or the initial uotility rating of the sexvices collected
from the bulls. The extra sperm output dld not apgear tc be associated
with uny variastion in the qualig oi the services collected as amsessed
by these 2 cstimztes,

ihe use of an westrous con as a teasar produocsd » significant
decline in the initial fructoss ccnoentration of semen. The data
analysed %0 dcteralne this res:lt were obtainged from only 1 group of
bulls for only 1 oestrousssngn—oestrous comparison. The decline in
fructose concentration was probadly releted to the increame in spemm
concentraticn em both Sranton et. al (1952) and Bishop et. sl (195¢)
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veported that the initial fructose concentration bore an inverse
relationship to sperm concentration,

Neither the initial pH of the services nor the pH change
after 1 hour's incubation at 35%C showed eny significant variation due
to the treatnents applied to the bulls,

Becsuse the measure of sexual respeonse used in the current trial
was highly subjectiwve, the data were not subjected to stetistical anslysce.
Nevertheless, the data indicated that the use of oestrous teasers did
produce an apparent rcduction in the re~action tiane although the degree
of rcsponse varied between bulls. This result could be interpreted as
contrary to ccnclusions rcached by Alnquist and Hale (1356) who cone
sidered that smearing cestrous mucus on the rump of a teaser did not
alter the cow's stimulus value a8 measured by the re-sction time of the
bullas., HRo deta was published to supiort this claim, On the other hend
#alton (1¥60) oconsidered thet a receptive ocstrzus female had the greatest
excltatory velue to males but did not sug;est how the ocstrous condition
achleved 1ts effect.

Hart et al (1946) suggested that the stimulating effect of an
oestrous teaser on sexually slothful bulls was the result of an olfactory
stimulus peculiar to the oestrous candition. In view of this suggestion
and the oconclusive results of the current trial, 2 possible reasans can
be suggested as to why the oestrous mucus applied by Almquist and Hale
produced no measurable e¢ffect. Firstly, the cestrous mucus may have been
spplied after sny peculiar odour had been loat, sni secondly, an oestrous
cow may produce a stimulating effect because of other factors which act

together with or spart from an oestrous odour associated with the musus.
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4 I ca The Trea Lifec

Hale and Almquist (1960) hsde defined the pre-collection scxusl
preparation of a bull as "the prolonging of the period of stimulation
beyond that adequate for mounting and e jaculation. This cen be achieved
only if the tcaser or stimulus animal presented provides adequate stimulation
for ejaculation during the preparation period”. ‘exusl prepsration is
not to bec corfused with sexual stimulation. "The function of optimal
stimulation 1s to ocbtain an ejaculation in the shorteat possible time.
The function of preparation is to provide high-quality scmen containing
the greatest possible number of sperm per ejaculste . (liale and Almquist,
(1960)).

If re-action time is rcgarded as a measurc of the stimulus value
of a teaser, the results of the current trial suggested that a cow in the
oestrous coodition had a greater stimulus value then the same cow in the
non-oestrous corditicne In view of this greater stimulus valuc and the
resulting increase in sperm output, a corollary to the defirltions of
Almquist and Hale can be developed:= "¥hen bulls are subjected to a
fixed period of sexual preparaticn, the effectiveness of this preparation
on sperm output is greatest when teasecrs with a high stimulation value
are used”,

Table 2 effectively showed that sexual preparation increased the
sperm content, the semen volume and the sperm oconcentration of a service
but the mechanisms involved im producing these effects have not deen
investigated. Hafs et. al (1988) showed that decreasing increments in
sperm output result with increasing intensities of preparstion. Semen

volune and sperm amocentrstion contribute equally at lower intensities
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but sperm concentration showed szaller increnents with the increased
intensity of preparation.

In the current trial the increase in spern output probsbly
resulted beccause the bulls shoved a more rapid response to the oestrous
tessers, than to the non-ocestrous tcasers, Thias resulted in the bullas
being frustrated for & longer period of time and, because of the teasers'
improved stimulus walue, this frustration was intersgified. The important
factor in sexual preparation is to achiieve a degrce of frustraticn in the
bull. This leads to thie conclusion thatt-I;ms tration is intensified, as
by the use of cestrous teasers, :aature bulls will show an increase in
spern output which wiil be the product of similar increases in semen
volume and sperm concentration”. This increase will be obtained in 2 ways:

(1) by the removal of mo spera from the epididyazus;

and (ii) by a greater outpouring of fluid from the accessory sexual
glands which will coniribute the greater part of the increase in scoam
volume.

The question arose 88 to how the oestrcua conditian of the tessera
used improved their stimulus vslue. Two theories csn be edvzneed in
explanation, They are:~

(1) Almquiat and Hale (1958), !iafs et. al (1859), Rowson (1959)
and “alton (1960) all reported that when bulls were being collected at
greater frequencles, a change in the pre-collection routine, in teaser
aninals or in the site of oollections could decrease the re-action time.
An oestrous cow may bave produced a stimulating varistion in the teasing
routine and in consequence the spexm output of the bulls was significently

increased, However, each cow was only used twice and merely changing the
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teascr did not influence sperm output in the current trial as the
analyses shoved that therc were no significant differeaces in the spemm
output vhen different cows were used. Each cow had a greater stimulus
value as an oestrous tcsser and if the ocestrous condition was the
stimulating variation, then the econtinuous use of oestrous teasers would
probably rcduce their initial effectiveness;

(11) Oestrous cows produce an "unconditioned” response ss
distinct from a "conditioned" reppanse in the sense of the terms as used
by Favlov. lart et al (1946) suggested that this response 1s assoclated
with an cestrous odour, but the comments of Almquiet and Hale (1956)
suggest that oestrous mucus msy not possess this cdour. The results
of the current trisl suggest that the smearing of ocestrous mucus on the
rump of a teaser should be repeanted to test whether odours asascciated
with oestrous mucus do producc the "unconditioned” response obtained by
using ocstrous cowa., Lespite the statement by the dilk Marketing Soerd
(1954) that the presence of an cestrous cowm excited the bulls in a bam,
no increased excitement prior to service wea noticed amongst either
group of bhulls in the current trial. If an oestrous odour had peruested
the barn, the bulls should have been stimulated prior to being introduced
to the tcassr but none of the bulls showned & noticeadble response until
intrcduoced to the teaser. This suggested that the stimulating property
or properties possessed by all the ocestrous cows used in the current trial
only produced s responss when the bulls were in ®ery close praximity to
the teaser, Since the treatment x cows interaction was not significent
in either group of bulls, all the cows produced this “unoonditioned”
response in mature bulls only when each cow was in cestrus,

As only 3 cows were used with each group over a 43~5 week period,
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the first hypothesis could not bs testeds None of the bulls had experienced
natural mating with a herd of oows for at least a yesr end for most bulls
it was a longer psriod. This would reduce the likelihocd that the

response to an oestrous cow was the revitalising of a "canditionecd™reflex,
#ost bulls can he trained to collections being taken over a non-ovetrous
tesser, another bull or even an inanimate dummy, but this developaent of a
"conditicned” response does not preclude the possibility that a property

or properties possessed by an oesirouz cor can procuce an "unconditioned”
response in mature bulls.

feveral practical bencfits arise from the reults of the current
trial, Thsy are:-

(i) because of the increased spera outpuit resulting when osstrous
teasers were used, a greater coverage could be obtained siih the top sires
from an Artificial 3reeding ientre}

(11) the pcek demand experienced by the Z Centres in New Zesland
ocould be satisfied with fewer bulls;

and (ii1%) where despatch schedules are critical during this peak
psriod, more bulls could be cullected in a shortexr periof of %inve.
The significance of these benefits may be modifled
because of management problems and the nature of the response. Thus:~

(1) if tho bulls shuwed a response to the oestrous toasers
becausc of a stimulating variastion in the preparation ruutine, the coniinued
use of ocestrous tsasers could reduce the improved stimulation value of
the ocestrous mws;

(11) the continucus use of oestrous teasers could result in some
bualls refusing to be collected over s nou-oestircous teaser;

and (111) since 3 or 3 cows are required as teasers each day during
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the spring pcak a lsxge population of cows would have to be available
from which to select cestrous cows., All the cowe in this population
would have to be sultable for use am tcasers,

If the first 2 problems did not eventusie the third probleam
could be surmoumted by either:-

(1) dewveloping a satisfactory method for the control of the
oestrous cycle, thus reducing iw cow nutdbers required to provide oestrous
teazers;

or (ii) the repeating of the trial conducted by Almquist and ‘iale
(1956) to redinvestigate whether the smearing of oestrous mucus on the
rump Oof 8 tenmer sipgrificently improved the ntimulus valae.

The latter poesibility nffers the greater scope for the application
of the results of the current %rial to roatine preparation procedurcs of
mature bulls atending st an irtificiel Breeding Centre.

- W e W 4w @ e
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CHAPTER 12
Gen-ral Sumary and Conclusions

(a) 12 aature Jersey, 4 mature Ffiesian amd 3 mature Ayrshire bulls,
nane of which had previously exhibited sbnormal sexual behaviour, were
sclected from the sires atanding at the Awahuri Artificial Breeding Centre.
The bulls were divided into 2 groups which were collected on different deys.
(b) The collection frequency maintained throughcut the experimentel
period was 2 collections per bull every third day. £fach bull was
gub jected to 10 minutes sexusl preparation prior to the collection of the
first service and then received 10 aminutes rest before being subjected
to 7 minutes preparation prior to the second collecilon.
(c) Io determinc the significence of the effects produced by using oestrous
coxs aa tcasers, J oestrous cows were used with each groupe »ach cow was
used a8 an ocstroug teaser before being used as her own non-oesirxous
control 3 or 6 days later,
(d) The use of ocestrous covs es teasers produced average increases per
bull per collection day of 18,7% in ‘otal sperm output, 10.4% in semen
volune and 8,89 in average sperm conocentration ahen conparisons were
ande with collecticns taken over the same cowe in the non-oestrous con=
dition. The increese in total sperm output was significant at the 1%
level of probability and the increases in semen volume and spera
concentration were significant at the 56 level.
(e) The use of oestrous coms as teascrsi-

(1) was not sssociated with any significant alteration in

eitber the initial motility sssessment or the X live spern;

(ii) was associated with a significant decline in the initial
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concentration of seminal irustose in both of the scrvices

collected from a bull on any one collcction day;

(1i1) was not associasted with acssurable cnanges in either the

initisl pif of a scrvice or the pH change after 1 hours incubation

at 37°C;

(iv) produced an appsrent decline in rc-action tise.
() The conclusion drawn wes the under controlled pru=collection routines
the use of nestrous cows as teasers produced a signiticant incresse in
gporm ~utput becsuse of the lmproved stimulus value of the teaser. The
improved stimulus vaiue may heve been due to:-

{i/ a seimuioting variation from the nomal teasing environment;

or (il properties of the ocestrous condition which produced an

"unconditioned” response in the bBulls used.
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BULL NG:- 354 GROUPs =X

BREED: - Jersey AGE:-8yrs
Collect. Collect. ‘Teaser Service Volume Sperm Cona Tot.Sp/Ejac Sp.Output/ Semen Tot.
Number Order Cow No Nuzber (mla) (x106/m1.) (x106) Dny(x106) (mls)
1 9 1 1 2.9 1535 Lis2
2 2.1 719 1510 5962 5.0
2 9 2(0) 1 4,7 1374 6458
2 S.b 1050 5670 12128 10.1
3 9 2(N) 1 b.s 1325 5963
2 5.1 1002 5110 11073 9.6
4 6 3(0) 1 3.9 1293 5Ch3
2 BRS 1341 7376 12419 9.4
5 10 5(0) 1 4,0 1293 5172
2 k,9 1196 5860 11032 8.9
6 6 3(N) 1 L4 915 4026
2 5.6 1050 5880 9906 10.0
? 10 5(N) 1 2.9 1228 561
2 4,0 1147 4588 8149 6.9
8 10 1 1 3.0 1244 3732
2 3.7 1180 4366 8098 6.7
9 10 1 1 35 1034 2619
2 4,2 1034 L343 7962 7.7
10 3 1 2
2

Collection No 10 Bull had high rectal temperature and sore feet,



BULL NO:= 115 GRCUP:=-1

e e

BREED:=- Friesien AGE:-12yrs
Collect. Collect. Teaser Service Volume Sperm Cona Tot.3p/Ejac Sp.Output/ Semen Tot
Number Crder Cow No Nusber {mls) (x106/n1.) (1106) Day(x106) (als)
1 1 1 1 9.6 695 6672
2 9.4 Lol 3798 10470 19.0
2 1 2(0) 1 8.5 711 6044
2 6.3 492 3100 9144 14,8
3 1 2(N) 1 5.5 606 3333
2 L,8 630 2024 6357 10.3
4 5 3(0) 1 5.5 915 5033
2 4.0 695 2780 7813 9.5
5 5 5(0) 1 3.1 1002 3106
2 4.6 622 2861 5967 7.7
6 5 3(w) 1 bL,7 816 3835
2 5.0 679 3395 7230 9.7
7 5 5(w) 1 2.2 452 994
2 2.8 500 1400 2394 5.0
8 3 1 1 4.5 873 3929
2 3.7 719 2660 6589 8.2
9 1 1 1 3.3 177 584
2 3.2 1188 3802 4386 6.5
10 2 1 1 1.4 323 452
2 3.1 727 2254% 2706 . 4,5

Collection Nuomber 3 Both services ap e:red to be below usuzl standard
Collection Number 5 First service ap.enreil to be below ucual standard
Collection Number 1C ¥irst service appeared to bhe below usual standerd



AULL HO:t= 251 GROUPs =1

HSEEgR- Jersey AGE1=-11yTSs

Solieat. Cnllect. ‘tesser ervice  Vvolume cperm Jona  Tote i Ejee  ipetutput/ Jemen Tob
Hueber Crier S MG Kumber {®ls) (x106/m1.) (xmé) Dey(x106) (mls)
1 & 1 5e5 25 1753

2 4.5 207 1382 311% 10.0
2 4 2(0) 1 .13 25% 1567

2 62 347 2151 3518 11.5
3 6 20) 1 5.5 331 1621

2 546 291 130 3451 11.1
4 8 x(0) 1 Gl 279 1595

2 7.0 275 1925 3520 12.8
5 b 5(0) 1 5,1 27 1403

2 bk 22 1637 3040 9.5
6 8 3(%) 1 5.0 2hp 210

2 L,3 218 1Ch6 2256 9.8
7 4 5(X) 1 Sed 177 238

2 Sa} 372 18637 2835 10.4
8 % 1 1 hed 2s8 10034

2 540 739 1695 2779 9.2
9 2 1 1 be3 12F 550

2 545 275 1513 2063 9.8
10 1 1 1 4,8 4e 250

2 h,9 193 BRI 1176 9.7




BULL NO:- 365 GROUF: -1

RRihidi~ Jersey A_G_'L;:-Syrs
Collect. Collect. Tensger jervice  Volume Sperm Cone Tot.Sp/Ejse Sp.Cutput/ Semen Tots
Number Urder Cow Wo tumber (mls) (x’iOG/ml.) (x106) Day(x‘lo6) (mls)
1 1 1 1 71 638 4530
2 8.0 776 62078 10738 15.1
2 1 2(0) 1 59 2C1 1186
2 4.3 856 L9y 5380 10.2
3 3 () 1 5.5 L4 2662
2 641 679 Lay2 6804 11.6
b 9 3(0) 1 5.7 820 L6
2 5.8 743 4309 8983 11.5
5 7 5(0) 1 6.6 325 6092
2 5.7 915 5216 113cC8 12.3
6 9 3(N) 1 4.8 38 1862
2 5.9 695 L1 5963 10.7
7 7 5(N) 1 L.7 630 2961
2 7.0 856 5992 €953 1.7
8 7 1 1 5.0 557 2785
2 7.0 679 4753 7538 12.0
9 6 i 1 6.1 508 3099
2 4,5 776 3492 6591 10.6
10 4 1 1 4,0 331 1314
2 6.8 840 5712 7026 10.8




BULL NO:- 129 GROUP: =1

BEEFD:= Friesien AGEs=7yrs
Cellect. Collect. Teaser Service Yolume Sperm Cone Tot.S3pn/Ejae  Sp.Output/ Semen Tot.
Number Crder Sow Mo Number {mls) (x106/m1.) (x106) Day(x106) (=mls)
1 3 1 1 8.0 727 5816
2 6.9 372 2567 8383 1.9
2 3 2(0) 1 7.8 646 5039
2 8.7 533 4637 9676 16.5
3 5 2(N) 1 7.5 800 6000
2 6.1 380 2318 8318 13.6
4 10 3(0) 1 7.0 719 5033
2 8.6 452 3887 8920 15.6
5 1 5(0) 1 6.8 654 4447
2 7.9 428 3381 8228 14,7
6 10 3(N) 1 6.2 711 4408
2 6.0 Ly 2664 7072 12.2
7 1 5(N) 1 Ge1 760 L636
2 6.0 436 2616 7252 12.1
8 2 1 1 6.1 856 5222
2 77 460 3542 8764 13.8
9 g 1 1 5.0 751 3755
2 0.0 Loy 2424 6179 11.0
10 1 1 1 2.5 1058 2645
2 6.0 663 3978 6623 8.5




BULL NU:- 518 GROUP:-I

BREED:= Jersev AGE:-10yrs
Collect. <Collect. Tenser Service Valume ;rerm Cone, Tot.3l/Ejac 5p.Cutput/ Semen Tot
Numver Urder Cow No Number (mls) (x106/m].) (x106) Day(x106) (mls)
1 2 1 1 2.0 1616 3232
2 3.0 1196 3568 6820 5.0
2 2 2(0) 1 2.9 1600 Léuo
2 2.7 1131 3054 7694 5.6
3 i 201 1 2.3 1462 3763
2 3.0 1107 3321 6684 5.3
L 2 3(0) 1 2.1 1430 3003
2 3.0 1478 LszY 7437 5.1
5 6 5(0) 1 2.1 1705 3581
2 3.0 1228 3684 7265 5.1
6 2 3(N) 1 2.b 1406 3374
2 2.5 1333 3333 6707 4.9
? 6 S(N) 1 2.b 1268 3043
2 3.2 1293 4138 7181 5.6
8 1 1 1 3.6 1616 5818
2 4.0 47 3788 9606 7.6
9 11 1 1 2.9 1616 LsE6
2 3.0 1212 3636 8322 5.9
10 6 1 1 1.6 1343 2133
2 3.0 1576 4728 6861 4,6




BULL NC:~ 322 GROUPt-I

BRFibDs- Jersey AGE:~9yrs

Collect., Collect. Teaser Service  Volume Sperm Conc Tot.Sp/E£jme Sp.Output/ Semen Tot.
Hunber Crder Ccw No Number (mls) (x106/m1.) (x106) Day(x106) (mls)
1 6 1 1 h,? £73 L4103

2 51 646 3295 7398 9.8
2 6 2€(0) 1 2.0 1252 3756

2 5.6 7243 4161 7917 8.6
3 7 2(x) 1 55 970 5335

2 5.3 687 3641 8976 10.8
L 3 3(6) 1 4,8 1121 5429

2 3.9 776 3026 8455 8.7
5 3 5(0) 1 Qb 756 1814

2 5.8 711 4124 5938 8.2
6 3 3(N) 1 h,5 eod 3636

2 L,9 711 3484 7120 9.4
?7 3 S(N) 1 3.0 840 2520

2 5.5 768 L2k 6744 8.5
8 4 1 1 8.2 1042 5418

2 5% 663 3647 9065 10.7
9 4 1 1 4,7 907 L2563

2 2.6 327 840 5103 7.3
10 9 1 1 4,7 638 2999

2 5.2 840 L3682 7367 9.9




BULL NO:= 52 GROUPt~I

BREED:~- Ayrshire AGEt-9yrs
Collect. Collect. Teaser Service Volume ' Sperm Cona Tot.Sp/Ejee Sp.Output/ Semen Tot
Number Order Cow No Number (mls) (x106/m1. ) (x106) Day(x10") (mls)
1 S 1 1 4.9 768 3763
2 6.1 663 Lohs 7807 11.0
2 5 2(0) 1 6.0 1156 6936
2 6.0 500 3000 9936 12.0
3 1 2(N) 1 6.0 907 54k2
2 5.1 695 3545 8987 1.1
b 1 3(0) 1 6.3 1147 7226
2 7.3 743 5424 12650 13.6
5 8 5(0) 1 6.2 873 5413
2 5.9 731 4313 9726 12.1
6 1 3(N) 1 6.3 2o8 5090
2 6.5 533 3465 8353 12.8
? 8 S(N) 1 4,6 915 4209
2 6.2 630 3906 8115 10.8
8 3 1 1 7.4 1083 8014
2 6.0 663 3978 11992 13.4
9 9 1 1 5.0 816 4080
2 5.7 566 3226 7306 10.7
10 7 1 1 4,3 638 2743
2 5.6 2o8 4525 7268 9.9




BULL, NC:=- %64 GROUF: =1

JRIED:= Jersey ;+GE:=10yrs

Collect. Collect. Teaser "ervice Volume rerm Cona Tot. vEjac Sp.Cutput/ Semen Toth
Number Order Cow No Nuzber (mls) (x106/m1.) (x106) Day(x106) (mls)
1 7 1 1 4,3 1535 6601

2 3.1 727 2254 3855 7.4
2 ? 2(0) 1 5.2 1277 4086

2 4,0 970 3880 7966 7.2
3 2 2(N) 1 3.5 1357 4750

2 3,0 &40 2520 7270 6.5
4 11 3(0) 1 L.0 1535 6140

2 3.3 &40 2772 8912 7.3
5 11 5(0) 1 4.1 1293 5301

2 3.9 955 3725 9026 8.0
6 11 2(1W) 1 3.2 1180 3776

2 3.9 1002 23908 7684 7%
? 11 S5(N) 1 4.3 1067 4588

2 3ok 614 2038 6676 7.7
8 8 1 1 3.6 1067 341

2 4.0 43 2972 6813 7.6
9 5 1 1 2.8 1067 2988

2 3.0 1002 3006 5994 5.8
10 10 1 1 3ol 1147 3900

2 Fet £64 3024 6924 6.9




BULL NO:- 393 GroUP:-IX

BREEDt= Jersey AGE:-8yrs

Collect. Collect. Teaser Service Volume Sprerm Cona Tot.Sp/Ejac Sp.Output/ Semen Tot
Number Crder Cow No Number (ml1s) (x106/m1.) (x106) Day(x106) (mls)
1 10 1 1 o2 177 743

2 5.0 123 615 1358 9.2
2 10 20(¢) 1 L8 4 L51

2 4,2 96 4Lo3 &8sk 9.0
3 10 2(N) 1 4.1 128 525

2 4,6 &o 368 893 8.7
b 4 3(0) 1 4.3 48 206

2 L,2 56 235 441 8.5
5 2 5(0) 1 4,3 2k 103

2 3.0 56 168 27N 7.3
6 4 3(N) 1 L,6 32 147

2 4,8 48 220 377 9.k
7 2 S(N) 1 4.0 48 192

2 5.0 76 380 572 9.0
8 9 1 1 7.4 258 1901

2 6.2 218 1373 3282 13.7
9 3 1 1 4,5 145 653

2 5.0 161 805 1458 9.5
10 5 1 1 4,3 64 275

2 L,6 112 515 790 8.9




BULL NO:~ 16 GROUP:-I

BREEDI- 4dyrshire AGE:-10yrs
Gollect. Cecllect Tesser Servlce Volume Sperm Cona Tot.Sp/Ejac  Sp.Gutput/ Seren Tot
number  Urder Cow No Number (mls) (x106/m1.§ (x106) Day(x106) (mls)
1 8 1 1 lost
2 7.6 549 k172
2 8 2(0) 1 4,0 g2k Lo3§E
2 8.8 500 400 8438 13.7
3 8 2(w) 1 g.1 963 7800
2 8.9 654 5821 13621 17.0
b 7 3(0) 1 Lost
2 6.8 L36 2965
5 2 5(Q) 1 lost
2 1.5 549 824
6 ? 3(N) 1 2.9 899 2607
2 7.5 464 3510 6117 10.4%
? 9 5{N) 1 8.7 840 7303
2 8.7 hg2 3706 11014 16.9
8 11 1 1 9.9 7592 7841
2 7.7 L36 3357 11198 17.6
9 7 1 1 a.L 931 7820
2 3.0 420 1260 9030 1.4
10 8 1 1 340 Lo 2520
2 4 h 72660 3494 6016 7.6

First service lost in the air
First service lost in the air
Served cow with firat service
Firat serviece not ur to stawndord
Second service not urp to stindsrd

Collaection XNo
Collection No
Collection o
Collection No
Collecticn No

O N &



BULL NO:e 19 GROUP:-II

BRE:D:- Ayrshire AGE:-9yrs
Colleoct. Collect. Teaser Service Volume Sperm Cona Tot.Sp/Ejac Sp.Output/ Semen Tot
Number Order Cow No Number (mls) (x106/u1.) (x106) D&:(xw‘) (mls)
1 5 1 1 7.8 1268 9890
2 5.9 630 3717 13607 13.7
2 1 1 1 6.4 1058 6771
2 4.5 784 3528 10299 10.9
3 1 1 1 S5e7 978 5575
2 5.8 1050 6090 11665 1.5
8 4(o) 1 9.3 1022 13225
2 8.0 5517 4456 17681 17.3
6 8 4W(R) 1 6.3 1374 8656
2 5.0 630 3150 11806 1.3
7 9 1 1 6.6 1123 72412
2 6.8 792 5386 12798 13.4
8 ? 2(0) 1 7.9 1430 11297
2 7.3 751 5482 16779 15.2
9 ?7 2(N) 1 6.1 1535 9364
2 6.1 687 4191 13555 12.2
10 9 6(0) 1 7.1 1621 11509
2 5.3 963 5104 16613 12.4
1 9 6(N) 1 5.6 1503 8417
2 4.9 727 3562 11979 10.5




BULL NO:- 406 GROUP:-II

BREED: - Jersey AGE:-8yre

Collect. Collecty Teaser Service Volume Sperm Cona Tot.3p/Ejac Sp.Output/ Semsen Tot
Number Order Cow No Number (mlas) (x106/n1.) (x10 ) Dly(x106) (mls)
1 10 1 1 1.9 266 505

2 3.8 468 1778 2283 5.7
2 Y 1 1 4.7 1228 5772

2 3.6 549 1976 7748 8.3
3 4 1 1 3.0 1107 3321

2
& 2 4(o) 1 561 1252 6385

2
6 2 4(N) 1 2.9 1107 3210

2 3.6 517 1861 5071 6.5
? 3 1 1 L,2 Lok 1697

2 2.1 614 1289 2986 6.3
8 5 2(0) 1 S5 1390 7645

2 4.4 4s2 1989 9634 9.9
9 S 2(N) 1 3.0 1095 3285

2 3.7 2o8 2990 6275 6.7
10 3 6(0) 1 3.7 1050 3885

2 6.1 606 3697 7582 9.8
1 3 6(N) 1 3.5 873 3056

2 3.7 856 3167 6223 7.2

Collection Number 1 First service partly lost as a/v was dropped
Collection Number 3 Second service ejaculated into sheath
Collection Number 4 Second service ejaculated into air



RUTI. NO:= 122 GROUP3-IX

BREED:= Frieaian AGE:-8yrs
Collects. Collect. Teaser Service Volune Sperm Cona Tot.Sp/Ejac Sp.Output/ Semen Tot
Number urder Cow No Nunber (mls) (x106/m1.) (1106) Day(x106) (mls)
1 " 1 1 11.6 646 2494
2 9.8 380 3724 11218 21.4
2 ? 1 1 8.8 533 4690
2 7.9 L&8 3697 8387 18.7
3 5 1 1 9.5 308 7676
2 8.0 521 L4168 11844 17.5
L 5 4(0) 1 9.8 520 5732
2 6.0 L84 2904 8686 15.8
6 5 4(N) 1 g.3 719 5968
2 6.7 476 3189 9157 15.0
7 1 1 1 649 673 6024
2 6.3 598 Lo66 10090 13.7
8 2 2(0) 1 2.1 955 8691
2 2.5 10k 260 8951 11.6
9 - 2(N) 1 8.5 808 6868
2 7.1 760 5396 14264 15.6
10 4 6(0) 1 8.2 b7 7765
2 8.7 500 L350 12115 16.9
1 4 6(N) 1 5.2 792 h118
2 7.0 873 6111 10229 12.2




BULL NO:=- 158 GROUP:=-I1

BREED?~- Priesian AGEs1-Syrs
Collect. Collect, Teaser Service Volume Sperm Cona Tot.Sp/Bjae Sp.Output/ Semen Tot
Number Order Cow MNo Number (mls) (x106/m1.) (x106) Day(x1C") (mls)
1 3 1 3 1042 947 9659
2 1041 436 Liok 14063 20.3
2 10 1 1 11.0 1018 11198
2 2.5 299 748 11946 13.%
3 10 1 1 10.6 1034 10960
2 9.3 396 3683 14643 19.9
4 1 4(0) 1 10.1 940 9L9l
2 745 711 5333 14827 17.6
6 1 4L(N) 1 9.8 915 8967
2 9.0 614 5526 14493 18.8
7 8 1 1 9e1 €99 8181
2 8.2 663 5437 13618 17.3
8 11 2(0) 1 8.3 1260 10458
2 6.3 sk 3408 13866 14.6
9 7" 2(N) 1 6.5 735 4778
2 5.7 420 2394 7172 12.2
10 5 6(0) 1 8.5 970 5010
2 6.2 808 5232 10242 1%.7?
1 5 6(N) 1 7.5 970 7275
2 5.2 452 2350 9629 12.7




ULL NO:=- 304 GROUP:=II

BREEDt= Jersey AGE:~10yrs

Collect. Collect. Teaser Service Volume Spery Cona Tot.Sp/Ejac Sp.Output/ Semen Tot,
Number Order Cow No Number (mls) (x10 /ml.) (2106) Day(x‘!O‘) (m1s)
1 6 1 1 5.6 1244 6966

2 8.4 L84 Lo66 11032 1%.0
2 9 1 1 7.5 840 6300

2 2.0 646 1292 7592 9.5
3 3 1 1 3.0 881 2643

2 4,5 606 2727 5370 75
4 3 4(0) 1 4.5 970 L3265

2 7.5 952 7140 11505 12.0
6 3 (%) 1 L.b Lok 1778

2 9.0 899 8091 9869 13.%
? 4 1 1 3.5 1010 3535

2 5.8 549 3178 6713 9.3
8 9 2(0) 1 7.6 923 7015

2 7.9 735 s8o? 12822 15.5
9 9 2(N) 1 4.6 492 2263

2 4.8 w7 L4546 6809 9.k
10 8 6(0) 1 2.8 1248 3494

2 8.0 776 6208 9702 10.8
7 8 6(N) 1 3.7 646 2390

2

745 994 7455 9845 11.2




BULL NO:-~ 397 GROUP1~-II
AGE:-11yre

BREED:~- Jersey

Collect. Collect. Teasser Jervice Volume Sperm Cona Tot.Sp/Ejac Sp.Output/ Semen Tot.
Number Order Cow No Number (mls) (x106/m1.) (x106) Day(x107) (mls)
1 1 1 1 7.1 760 5396
2 545 347 1909 7305 12.6
2 8 1 1 6.8 663 4508
2 6.0 300 1800 6308 12.8
3 9 1 1 6.5 743 4830
2 6.3 250 1575 6405 12.8
b ? 4(o) 1 5.9 776 4578
2 6.0 299 1794 6372 1.9
6 7 L(N) 1 5.9 695 4101
2 6.8 372 2530 6631 12.7
7 6 1 1 4.8 646 3101
2 5.8 323 1873 4974 10.6
8 L 2(0) 1 6.5 848 5512
2 6.0 Luy 266k 8176 12.5
9 L 2(N) 1 5e1 517 2637
2 6.4 Lo 2586 5223 11.5
10 6 6(0) 1 &.0 654 5232
2 6.1 L2 2513 7745 14.1
1 6 6(N) 1 4.9 832 Lo77
2 6.2 364 2257 6334 1.1




BULL NO:- 561 GROUP:-II

BREEDi- Jersey AGE:-7yrs
Collect. Collect. Teaser Service Volume Sperm Cona Tot.Sp/Ejac  Sp.Cutput/ Semen Tot
Number Order Cow 1Yo Number (mlas) (x106/m1.) (x106) Day(x107) (als)
1 9 1 1 B2 760 2508
2 5.7 1196 6817 9325 9.0
2 6 1 1 3.1 570 1767
2 4,8 663 3182 bok9 7.9
3 6 1 1 2.7 508 1372
2 6.3 1236 L450 5822 6.3
4 10 4(o) 1 4,2 1228 5158
2 2.2 1002 2204 7362 6.4
6 10 4(N) 1 4.0 1543 6172
2 4,7 881 Ly 10313 8.7
? 10 1 1 4,1 784 3214
2 b,2 1293 5439 8645 8.3
8 3 2(0) 1 1.5 711 1067
2 4,2 1398 5872 6939 5.7
9 3 2(x) 1 2.8 541 1515
2 6.8 792 5386 6891 9.6
10 2 6(o) 1 Se 1268 6340
2 5ot 1034 5584 11924 10.4
1 2 6(N) 1 2.2 614 1351
2 Z.4 970 3298 L649 5.6




BULL NO:= 12 GROUP: -I1

BkELDi= Ayrshire LG8E1-12yrs
Collect. Colleect, Teaser Service Volume jperm Cona Tot.Sw/Ejac Sp.Cutput/ Semen Tot.
Number Order Cow No Number (mls) (x106/m1.) (x106) Day(x106) (m1s)
1 8 1 1 8.6 118 8755
2 6.2 679 4210 12965 14.8
2 3 1 1 ot 1107 9299
2 7.4 594 4396 13695 15.8
3 ? 1 1 8.5 1042 8857
2 7.5 606 4545 13402 16.0
b 9 4(0) 1 €.7 1164 10127
2 8.2 743 6093 16220 16.9
6 9 L(N) 1 8.0 970 7760
2 7.4 735 5439 13199 15.4
7 ? 1 1 7e1 1050 72455
2 7.5 630 4725 12180 14.6
8 8 2(0) 1 5.9 840 4956
2 7.0 816 5712 10668 12.9
9 8 2(N) 1 6.8 1103 7500
2 6.1 792 4831 12331 12.9
10 1" 6(0) 1 7.5 1099 8243
2 7.0 727 5089 13332 14.5
11 11 6(N) 1 6.3 970 6111
2 5.8 646 3747 9858 12.1




BULL NG:- 391 GROUP: -11

BRLED:= Jersey AGE:1-9yre
Collect. GCollect. Teaser Service Volume Sperm Cona Tot.Sp/Ejae Sp.Output/ Semen Tot
Number QOrder Cow No Number (mls) (x106/m1.) (x106) Day(x106) (mle)
1 , ? 1 1 3.1 1244 3356
’ ‘ 2 3.2 1018 3258 7114 6.3
2 2 1 1 2.7 1099 2967
2 3.1 959 2973 5940 5.8
7y 11 1 1 3.4 141k 4808 '
‘ 2 3.4 792 2693 7501 6.8
4 Fall & 4(0) 1 2.9 1196 3468
i 2 3.5 1002 3507 6975 6.4
6 1 4(N) 1 2.3 939 2160
/ 2 3.6 . 1099 3956 6116 5.9
4 5 1 1 2.5 1058 2645
f; | 2 2.3 1188 2732 5377 4.8
ffa ' 10 2(0) 1 2.3 1341 3084 |
/ ; 2 3.9 994 3877 6961 6.2
‘; 2 it 10 2(N) 1 2.8 1067 2988
;o 2 3.0 1123 3369 6357 5.8
/f 10 Y4 6(0) 1 1.7 1446 2458
| ] 2 3.5 955 3343 5801 5.2
ST T I 7 6(N) 1 2.5 1123 2808 /
i 2 2.5 12b4 3110 5918 5.0




BULL NO:- 7C3 GROUP: =11

BREED:~ Jersey AGE:-7yrs
Collect. Collect. Teaser Jervice Volume Sperm Conc Tot.Sp/Ejaec Sp.Output/ Semen Tot.
Number Order Cow No Humber (mle) (x106/m1.) (x106) Day(x106) (m1s)
1 2 1 1 4,2 1406 5905
2 6.4 931 5958 11863 10.6
2 5 1 1 5.6 1196 6698
2 5.7 703 4007 10705 11.3
3 2 1 1 3.9 1212 4727
2 5.0 840 4200 8927 8.9
4 6 4(0) 1 4,8 1454 6979
2 5.3 8ok L2261 11240 10.1
6 6 L(N) 1 k.7 1365 6416
2 5.1 1002 5110 11526 9.8
7 1 1 1 57 1164 6635
2 5.4 646 3438 10123 1.1
8. 6 2(0) 1 3.8 1632 6206 :
2 4.9 978 4792 10998 8.7
9 6 2(N) 1 L,5 1552 6984
2 5.0 808 Loko 11024 9.5
10 1 6(0) 1 5.0 1349 6745
2 6.6 1067 72042 13787 11.6
1 1 6(N) 1 b5 1308 5624
2 4,5 839 Loué6 9670 8.8




BULL NO:e= 359 GROUP:-II

BREED:~ Jersey AGE:=-11yrs
Collect. Colleet. Teaser Service Volume Sperm Cona Tot.Sp/Ejsc Sp.Output/ Semen Tot
Number Order Cow No Kumber (mls) (1106/311.) (x106) Dey(x10") (mle)
1 b 1 1 4.6 226 1040
2 2.5 132 462 1502 8.1
2 1 1 1 3.0 226 678
2 4,5 96 432 1110 7.5
3 8 1 1 2.8 120 336
2 1.9 331 629 965 4.7
L L 4(0) 1 h,5 177 797
2 h,3 54 232 1029 8.8
6 LY L(N) 1 2.2 146 321
2 2.0 210 420 741 h,2
? 2 1 1 1.0 177 177
2 4,2 96 4o3 580 5.2
8 1 2(0) 1 5.2 bs2 2350
2 b,y 96 432 2782 9.7
9 1 2(N) 1 5.3 517 2740
2 3.6 339 1220 3960 8.9
10 10 6€0) 1 4,6 266 1224
2 3.6 128 486 1710 8.4
1" 10 6(N) 1 2.5 8o 200
2 4,5 Lo 180 380 7.0




Cow No. 1. Trained Friesian teaser from Awahuri A.B. Centre. O months
pregnant, Used on Collection Days No. 1, 8, 9 and 10,
Stood satisfactorily on all days.

Cow No. 2 Siamll Jersey (T.B. Teg No. 151490) lced as oestrous teaser
on Collection Day Nos. 2, and non~ocatrous teaser on Day
Noe. 3. Uestrous condition shown strongly. Stood well
on both daye. Untrained teaser from iiassey College hed,

Cow Xo. 3. Trained fully~grown Jersey from Avahuri i.3, Centre. Used
on Collection Days Nos. 4 and €, Cestrous condition
shown strongly. Utcod well on both daye.

Trained ¥ riesisn teager from Awahuri 4.B. Centre. Used on

s,'\

Cow Nce
Colk ction Lay Nose 5 and 7., ioesibly completed oestrus
Just prior to use, Still exhibited turgidity of the
uterus and hed not ovulated as the termination of the

morning's programme. Rather restless as s non-oestrous

tesserybul did aot impair collections.

Srowp I1

Cow No. 1, Description as above. Used on Collection Days Nos. 1, 2, 3
and 9. Inclined to be restless on each of the first S days.
Cow No. 4. Untrained Ayrshire-cross (T.B. Tag No. 1503489) from
Massey College hexd. Used as a teaser on collection Days
Nos., 4 and 6. Stood well as an cestrous teaser byt showed

slight restlessness ss & non-cestrous teaser.



Cow Noe. ¢

Cow Noe 2o

Cow Nee 6

S BRD) CONT

Untrained Ayrshire—croes froo {sssey College lerd, Used
as an oestrous teaser on Colle ction Day loe S Bulls
showed no marked response; rectal palpaticn d4id not
cenfirm strong oestrus and cowm was bulling again S days
later. The data collected was discarded.

Description as above. Used on Collection Days Ko. 8 and 9,
2tcod satisfactorily on both days.

Untrained full-gromn Jersey (T.B. Tag lic, %.83576) from
Masgey College herd, Used on Collection Days Nos, 10 and
11, Siocod well as an oestrous teaser but slightly rest-

less in the non-oestrous statey bul dif acl imptis collee bras



The "Hilger Biechem" absorptiometer used in the current trisl
was calibrated agsinst counts made with a Fuchs Rosenthal cytometer of
depth 3.2 ma and rulings of 1 mm and 0,25 ma, The abaorptiometer had,
prior to the trial, been calibrated sgsinst another absorptiometer which,
in tum, had been calibrated Ly making a large number of haemocytometer
counta, The carefully cslibrated ebsorptiometer will hereafter be
referrcd to as the "Newstead abaorptiometer”.

In conducting the check calibration of the absorptiometer used
in the current trial, the following prmcedure was adopted:~-

(1) 0¢1 mls. semen was pipetied into 9.9 nls. formalin-saline

solution and the absorptiometer reading detcrmined in the rarmer

described in the text.

(i1) 0el mls. from the diluted semen mample were reuvoved with a

pipettes The first few drops were wiped away before filling

the counting chamber of the haemocytometer. The sample was allowed

to settle before counting commenced,

(111) Prior to the addition of each semen sample, the haemocytomster

was carefully cleaned, a clean cover-slip applied end carefully

nibbed untlil Newton's rings appeared.

(iv) ¥ith esch samplo of semen, 3 cperators each prepared s slide

and eath counted ten O,235 sm x 0,25 ma squares on his particuler

slide. If the counts of each gperator showed a marked variation,
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the process was repeated. The average of the counts by each operator
were graphed ageinst the absorptiometer reading. (ﬁﬂ-r)

In the followirg teble the “"Newstead Count" is the {igure shiown
on the table prepared for the "Newstead sbsorptiometer”. The regression
analysis between the haemocytometer counts and the absorptiometer reading

is shown ir. the accompanying table.

Haemocytome ter Absorptiometer Newstead
Cogﬁ Reading Go

(x 107) (Density Scale) (= 1o§)
1.95 0. 13 3.10
3. 28 0,19 3,08
3. 80 Q. 20 3. 23
4. 23 0' 2', 4' w
5.14 0. 25 4,03
5. 70 0, 37 e U7
8. 80 0. 38 €e 13
7. 05 0.42 8,77
7.45 0.46 7.42
7.65 Qe 5O 8,07
8,68 Q. 53 8. 55
10.00 J. 64 10, 32
10,75 0.59 9 52
11.05 0o 64 10. 32
11,10 0.70 11.40
12.30 o% 43 11,61
12,40 0.82 13.23
12,70 Q. 80 4. 52
14.40 0. 83 15. 39
14.40 0. 89 14, 36
16,09 0. 86 15.48
16,17 0. 99 15,97

Zables~ Results obtained in Calibrating a *lillger Biochem" Absorptiiowster
using a Haaempcytomoter Counting Chamber,



C.

4s FENDIX ITX (CONT)
Sowrce of Varistign  duf. Summ of Mesn Squsre  F. Retlo Tests of
Squares Sigrnificance
Rogression 1 8.1 369.11 820, 24 oo
Error 20 8. 85 045
Total 21 378,08

iable:~ Regresrion Analysis of Hacoocytometer Count on Absorptiometer Reading.
The regression equstion was:~

y = 15.66x + 0,42

where y = sperm concentration (x 10° per ml.) x = absorptiometer
reading.

The “Newstead" equation was
ys16.1 x
Since the two cjuations bore such a close resemblance and the
Newstead squation was derived from a greater number of readings, the

conversion table which iecwsteed had developed waas used for determining spem

concentration in the current triecl.



Another "Hilger Biochom" absorptiometer similar to that used for
measuring sperm concentration war used for determining the initial fructose
concentratien in each semple of semen., For fructose deterzinations a
green filter (Nce. 49) was used. It was not until the latter half of the
experimental period that satisfactcry repeatability was obtained with the
" standard solutions. DBecause of this , the results for the first half of
the total were discerded.

The standard solutiona for the celorizetric assay were prepared from
a 0. 2% fructose solution. The procedure adopted was:-

(i, 4 test-tubes were labelled A to e 1.8 mls of distilled water

was pipetted into Tube A, and 1 ml into each of tubes B, C and D;

(11) 0,2 als of 0.2% fructose solutionwere pipetted into Tube A,

thoroughly mixed, 1 ml of the mixture tranaferred to Tube B, again

mixed, 1 @i tranaferred to Tube C, aml the procedure repeated

from Tube C to Tube D,

(111) 1 a1 of the mixed contonts of Tube D was discarded, so thst

finally each tube contained 1 ml of fluld containing 0.3 mgrums,

Os1 ngrms, 0,05 mgrms or 0,025 mgrms of fructose

(4v) 0.5 ml of 2% WS04, 0.5 @l of 0,1 NeGi, 2 als of O,1% solution

of resercinol in d cohol and 6 mls of 35% hydrochlorie acid were

all added to cach test tube.

(v) cach tube was heated at 80 - 85° C for 10 minutes snd then

cooled in tap water before being poured into a cuvette and placed

in the absorptiometer.
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B.
AP ERDIX IV (CONT
(Vi) the cbsorpticm ter was checked againet a re-agent blank
containing ne f'rucioas,
The frucitcae cgoncentration was varied t¢o obtailn readings cver a
wider range. The results f1om which the absorptiom ter was calibratcd are

presented in the accompanyirg table,

Concentration 16,0 7.5 50 3.78 2.% 1L.3U .28

(mgrme/ml. ) "

Series I 237 38,0 57.0 73.0
e 2440 37.7 53,9 63.0
I1T 7.7 48.0 63. Q
IV 28,2 432 59.7
v 3583 3%.9 37685 45,1 56,0 6l.3 71.0
I 24,0 J8e 5 S50.0 70,0
VIX %0 4% 0 5¢4.0 70.2

Igble: The Absorrptiometer leadings Tor Lisniaxzd Loneentrations of
Fructese. (“bserpticoe ter resdings reconied rrom % transaission

scale).
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APLENDIX V
The Day-to-D~y Variation in Spexm Output and Semen Volume

guess Conditions During ths 1961
t_The Awsburi Arsificial Breeding Centre.
The follawing deta were abstracied from Station records, The

routine management conditions involve the collection of 2 rervices evary
thixd day. 1In the foll-wing data the bullas of each groun ~ele cullected

on the same dayrs but cach group was collected on different days. Only

the sperm content of the first service was analysed, &s although: 2 services
were collected each e@sllection day, when a seccrki service was not despatched
only the volume was recorded. The semen volume for beoth zervices wes

suzmed %o give tctal semen output from each bull for each collection day.

Lisy Yo
Bull Ho, 1 2 3 &4 & 6 7 8 9 10 Total
S14 15 354 42 27 39 33 20 30 M4 27 301
561 74 35 78 50 Y6 52 87 72 52 75 619
396 60 3 62 35 55 45 41 52 50 63 494
365 47 668 S0 45 40 57 16 18 65 & 422
317 21 28 50 230 52 38 71 33 51 47 410
364 68 73 49 82 48 79 29 55 23 52 518
Total 290 290 319 207 310 284 214 359 275 316 2764

Iable: Sperm Cantant (x 10°) of Fimmt Services of 6 Mature Jeraey Bulls
Over 10 Collection Days. (Grouwp A)



B.

Source of Var. d. f. Sums of Mean F.Calc, [F,Regd. Test of
Squares Sguare Significance
Between Bulis L] 5903 1181 85.85 2,43 e
S.46
Between Days 9 2545 283 L4 2.10 N.S.
2,84
Error 45 2100 202
Total 5 17,548

Table: Analysis of Variance !or Detween Day Differences in The Sperm

Content of the l'irat Sgrvices Colle cted Froa 3ulls of Grouy A.

Ley Koo i 3 3% & 6 66 7 8 2 10 Total
Bull :ioe
527 48 29 35 16 25 3% 29 28 &% 14 267
883 44 52 €3 65 25 49 30 55 26 87 488
362 45 58 60 23 43 45 33 40 €3 45 455
296 45 34 48 53 48 55 H L3 M4 B 501
393 63 44 36 45 23 29 3w L1 I8 46 404
322 7 71 70 43 76 60 44 63 69 97 580
Total 272 288 312 245 240 261 226 393 272 304 2713

Tadle: Sperm Content (x 108) of ¥irat Service of 6 :lature Jersey bulls

over 10 Collection Days (Group B)



c.

Voristion d,f. Sums of Mean F.Cale. F,Read. Teat of
Sgusres Squere Significsnce
Between Bulls L) 5984 1197 7.34 2,43 oo
3. 46
Between Days 9 1211 i3 0,83 2,10 KeS.
2.84
krror 45 73456 163
Total 9 14540
Table: Analysis of Veriance for 3egween Day Differences in The Srerm

Content of the First Services Collected Fiom Bulls of Group B,

Source of Variation d.f. Sus of Kean F.Cule, leRgqgd. Test of
Squaes Squere Cignificance
Between Bulls b 107.86 21,6 i6 2043 L
Se 46
Batwesn Toye ) i0s1 18 1.3 2,10 .8,
2.4

Error 45 60. 69 1.356

Total ) 184.60

Table: Analysis of Varianoce for Between Day Differcnces in The Total

Yolume of Semen Collscted from Bulls of Group A.



Day No, b ) 3 é 5 8 7 8 ® 10 Total

Bull Noe

314 6650 7425 6.7Y 5,0 7,28 7420 075 6,0 7,78 7.2b 66,78
561 8,78 9.0 7.%5 8.0 10,0 H.0 3.5 8.75 B.25 B8.2d 88.28
396 BeZd €40 7.C B4H 7.5 745 8.0 ¥, 8.25 9.0 74. 60
S65 1325 11,0 12,0 11.25 9.20 7e3 21,0 10,78 1Ged 1363 110,00
317 8e78 6425 .73 7.0 3.0 9.0 9,25 Bs5 Bs5 8.8

384 938 7.5 B840 3.75 Bu75 B0 3,25 7,75 ¥.0 7.%8 81.00
Total 8278 47,0 49,85 13¢5 1475 48,25 534735 49435 52,35 54+ 35 501,00

Zable: Totel Volume (mls) of Semen Collec-ed krom 6 ature Jerssy Bulls Over 10

Collcction Days (Group A,)



Es

Day No. 1 a 3 4 5 e 7 8 9 10 Total

Bull Ngs

537 150 183 15,0 11,35 32.0 11.5 1225 12,3 1%.0 1.2 126. 50
833 €e8 G6eTS 120 .20 Ge35 11,25 7.0 4.78 ¥.5 11.70 0‘. 30
362 7785 7.C 11,98 V.75 V.35 7.3%5 8.0 7,5 B.30 5H7B 78.35A
298 525 8¢5 B¢ 625 5.79 €.28 6,0 6.0 7.¥5 9.0 63.75
3838 11.5 11,85 12.0 10,65 10,25 11,78 31, 5 12.75 11.75 120 115.00
S22 0o 11,45 1%.3 1i.0 14.25 11,0 10,0 11,25 12,2 1L73 11300
Total 85. 25 55,25 70,25 54,75 $4.75 Diel)  5.75 54475 6L 6 58,75  580. 00

Table: Total Volume {(mis; of “emcn Gollected From € Msture Bulls Over 10 Colloction Deys.

(Group B.,



P,

Source of Variati:n d,f, Suss of Mean F,Calc. F,Reqd, Test of

Jquares Square Significance
Between Bulls S 313.04 ©62.61 JZ.61 2.43 e
de 46
Between Days 9 37.29 4.14 2.15 2.10 ¢
2.654
Error 45 86. 25 162
Telsd 2 436,58

Jable: Analysis of Variance Bor Beiwsen Day Difterences in'he Total

Volume of Sewen Collectsd from Bulie of Group &

These aralyses indicated that during the spring mating seaso:,
under conditions of recul:zc canngenent, veturs Jersey bulls dild not exhibit
significant day-to-dey varietions in the totel spers output of tieir firat
g<r vices, Fherees urcun A did not exhidit significant variations in totel
BE_LEN :Vaﬂé;’ég per collection day, Group B did produce signiiicent variations.
ineference Lo the table will mnow that tris group showed only slight wvariation
eXCapy Ol bay no. S +he remarkably higrh output on thia day was primarily
aue tc marked increases shown by only £ bulls ~ Hose 933 and 362,

During the spring seascn, ssveral factors msy have bDeen operating
to confo.und true day to ¢ gy variationn. Theee "other factors™ werei~

(1) 411 the bulls were not collected over the same teaser on
any one day, and tessers were altered each collecticn day.

(11) A rigid pre—collection tessing routine was not spplied to
the bulls,

and (11i) The collections and teasing were carried out by a number
of technicians,
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