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Since 1949, a taarlced expansion in the COIIDe'rCial 

operation of artificial breeding hae ta��en place in New Zealand. This 

ClGPan&ion represents an iDCreaae from 1,400 inaell'dnated cows in 194- , to 

556,000 1nsei111Dated cowe in 1961. (New Zealand Dairy lTod. end »arketing 

Board Ann. Rept. (1962) ) . The pr.ineiple obJective of the Artificial 

Breeding Service is to offer farmers the use of top eirea from each of the 

mai.n dair,y breeds in New l�aland. These sires are selected on the buia 

of progerJi1 test records. The rating which each proven sire receives is 

calcu1atet1 from the butterfat production recorda of a eire' s daughters. 

The bUtterfat recoraa of each daughter are corrected for age differences 

and c:sompared with the age-cor�cted aver e pl'oouction of the hel'\'1-mates. 

Bulls selected for use as A.B. sires are placed at ond of the two Artificial 

Breeding Centres which prcO:t.Ae a. Dominion-wide coverage. 

Because at the asonal nature of dailY fal'llling in New 

Z.:aland, the bulk: of the dee�am for Remen occurs during the spring meting 

period, end since <:billed semBn ia tb principle form of service offered, 

t bulla experience peak: wo11d.ng period of e:igbt to twelve weeks at thia 

tS.. of tbe year. The obJective in develop nt a' the Ceznrea haa been to 

taia ma1dm!D ns tr.:. top aina Ubl • tb eaUataoto1')' 

oo tioa :n'-a. In 1861, the 49-dq aon-t'&tum ra to tint ineeminaUooa 

1f1 obUl a waa � ( n Zeal.aD4 Dai1'7 rodu.nion Marbt 

Bept. (1962)). 

TbJ'M en•mttca.ta baw a4opW • obWD • •xtwa 

COft • t� top aire8 aid ·•ab 



endeavour tot 

(i) increase the harvest of apem from eadl bull; 
(ii) extend the harvested spel'l1l to ea grea.t a degree 

as possible. 

(iii) iurprove storage techniques by the use of improved 

diluents. 

The current procedure involves the collection ot two 

servioe.s from each hlll once every three days. :Prior to each oollection, 

each bull la prepared by teasing in the presence of a cow restrained wi. thin 

a small collection bail. Mini•'lum quality require:ncmts cooprieing en 

initial motility estimate aDd a llve-deoo sperm count muat be satisfied 

before a service is diluted to a nrl.nimum ooncentration of 12. 5 x 106 sperm 

per millilitre. The dosage rate is :� m1. of diluted seoen per cmr which is 
6 

equivalent to 6. 25 x 10 sperm per insemination. 

The trial reported in this thesis was conducted at tbe 

Awahuri Artificial Breeding Centre. Its principle objective was to detemine 

whether or not the uae of oestrous cowa as teasers could increan the 

number ot ap :rm harvested from mature bQlla under otherwise routine 

snagement oonditiooa. Other effeeta upon the qwmttt,y and q'lality of 

eJaoulatea obtained and upon sexual response were aleo inves�atect. 

alot ul bulla b,r •tna an atl'OWI 

CODa:l.den4 a-t t pzueDOe ot 

.. .  
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whiob the bulla w re subJected to controlled pre-collecti.on preparation 

in the preeen-ee of an oestrous ccM have been foUIXl in the 11 teratu�. 

In the current experiment 22 mature bulla wre selected 

fl'Olll the aire15 standing at the Centre. While variable factore were restricted 

as tDUch as possible, exper.i.mental tedmiqaa bore a el0$e relationship to 

the non&al routine practised at the Centre during the ap� ting se on. 



Part 1. 



-4-

Tbe renew of U terature haa been presented in S 

major sections:-

( 1) The effects of oe:atl'Cius con on bull behaviour. 

(ii) �jor conaiderations relating to the manag ment 

ot tbe bulls am the selection or teaser cows. 

end (111) Tne laboratory techniques used in meaeuri.ng selQel\ 

quali� and quanti ty and the measurement of a bull•a 

exual responae. 

Chapter I 

T1H Effects gf Cestrg!i§ Cps qn Bull Bthav10ur 

The reproductive syetem of the cow undergoes a rhythmical change 

called the oestroll8 cycle and the highlight of this cycle is the period 

ot oestrus at which time the female is receptive to the male. Besides 

being receptive, an oestrous cow may also excite bulla in the 1nnediate 

enviromlent. Ja.'I!ea (1952) and Hart et. al. (1946) reported that when 

an aeet.rou cow wu ueed aa a '\eaaer, interest muld be re-YitaUaed in 

aezul.l.J el.otbtul bulla. The lattoer worlton eua tea that beca 

ill reat waa ai'OU8ed u aoon u the •troua l.e4 into t barn 

• \ben waa an ocJO\D' tbe t le rather tbaD bel' 'behlrri.our that 

8Dd p�tTohi.eall;( 8Umu1a er c::caUU W.n11tc 

in en artitici&l l.tnc4U.S chute•. 

-� wtd.cb autteNd • laea 11b1 

0 Jl11.k .an. 

•l."'riM w t pandi.JW of aa 

all lla. 

• .S.a 
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1ld th the re-aul tant creaticln of what was termed •a pand� of eeatuy" 

(Brit. Milk Marketine Board �t. (1954)). Coftlta (19�) reported that 

the p:ntsenoe of en oestrous cow increased the excitability or blllla 

wtherecl in stalla. Neither report �entioned tbo us-e of the oestrous cow 

aa a teaser, nor whether her presence influenced the service quality or 

Al.mquist and Hale (1.956) used reaction 'ti.me as an index of sexual 

actirl t,y and stated th t smearin,g the rump of a teaaer with oestrous mucus 

or wormwood oil did not influence a bull 's responsiveness. They defined 

reaction time as the interval between a bull'a being introd� to a teaser 

animal and the collection of a service, no nat:raint being applied to the 

bull. When several e jaculatcs were collected, the response was 100aaured 

in terma of tht; number of ejaculates per unit time. 'lhe re--port did not 

record how much mucus was applied nor whe tber it was re-applied prior to 

1ntroducin8 each bull. i-�o dat6 wall presented in thi.s n:port. 

Jamea (1952) W88 procnpted to make specific investigations into 

the effecta ot uaing eeatrous teasel"B when he noticed a merked increaee 

in the aClQell �1\1!10 of 2 bulls which had an oeatr0l8 cow aubsti tuted tor a 
3 

DOD-Ontroua teaser. Pour pairs ot monoqgotic twin bulla re used in the 

i.Jweatigatioa. Es,ht ael'ri.ces ... :re collected fftm each laull on each of 2 
coll8 eticm a..-e. A nmaraal design wa• und, cme bin beU. collected over 

the oeatroua .. r tor tM tirat 4 aem.�. ana owr a non-oeatzooua 

• cl cor'· 

• 



an l.l. � 1acreaae iD the total semen volume for the firat 4 servi , 
when the coU ctiona •re made over an oestrous t.eaaer. 4 of the bulla 

showed a ma.rk:ad increase, 2 a decre-ase and the ot.he r 2 bulla allowed 

l.ittlc variation. the use of oeatroua teaeers did not greatly increase 

the total..,.rm output nor the semen w1 of the eeoond 4 ejaculate 

J a also e:xaarl.ned the po. eibility that taetlle senHtiOJW 

produced in bulla after being llowed to serve an oeatroua cow could 

influence the sperm oontent. am semen volumo from subsequent collections. 

One twin ot each pair was alternately allowed to erve an oestrous teaser 

and an artificial vagina. the aervices collected with the artificial vagina 

were them compared witb t.he oompl..e-Ntntary ajaculates collected from the twin 

ma t;e which was collected over a non-oe11trows teaser. Although only one 
oestrous cow was used, no differences 1n semen vollllle or sperm content were 

apparent. 

Prabhu et. el. ( 1954) used oestrous buffalo cowa as teaaers wi t.h 

Indian water buffalo bulla in an attempt to reduce the between ecnvlce 

variatiOil in spom output. Oeatroua ana non-oestrous tea era were alten1ated 

at intervala of a tf!ffl lllinutea, 24-48 houra and 1 daya, but ao •tf et on 

a n quaUv or reaction t· could be atb"iJNted to tb pbyaiological 

atate of ib n. ltb the nri collection intervala aDd appa:rent]3 

irftaular teuinc prooedu� uaec1 b7 these worbn, real dtfte cea would 

haft beeD 4ifticult to cle�ct. 
- .. .... - .. 

Se• ral obllertationa et tea t tbe U. rature i.DIIH.cated tha'to 

p � auoua CGe appeared to eDilte moat a, but the Ulala 



_.,_ 

in which oeatroua cows were used ea teuen or in which oeatroua mueua waa 

neared on the 1'\DP of a teaaer cow, showed no significant effect on 

either the quality or the quantity of se n collected or upon tbe sexual 

precocl t;r of the bulla. None of the references cited UI'Jed standardised 

teaaing procedures in the presence of an oestrous cow aa a pre-collection 

routine. This could well h �e 1!188ked what may have been roal differences 

in the "stimulus value" of the teaser COW"'-



Mtjqr Cwid!J!i&SBI Pel.•UM \Q h !'J»aRenS S!! ths Al! 
ana tbt Sel•<!UOJ! qt $b! 'feaur COJ!a 

th aectiona of thia chapter rni.ew the pertinent lit 11\ture re te4 

to \be preparoU o! tM trial deeign and in'Yolvu CQAS1d44' don of 

wrious aspecw ot bull matl86etaent role..-ant to the lrweoti:;a tion tlDrl the 

seleotion ot cowa as teaaera. 

- .. - ........ � 

2.. F!'!9'!!D£I of Collectym 

llf ny trial& ha-..e been repol"ted in ..tlleh bulle h e been ct;)llected 
At different fntquencle-. The re3ults of these trials will be conaitle:nffi 

1n � sec\ i. oua. 

(a) Spct:nra ootputz- Earlier worker reeoot!'lended low frequencies 

of 1 or 2 volleciiOM r uk frota ��ture bulla. l atriek �t. al. (1949) 
e1n¥11ed aa ejaculation pat.tem of 1 I!!JYery fourth d83, 2 eve.ry eighth day 

or �hree e¥er1 twelfth d&�1 a:ne found DO a1gnii'ie1mt tftAta:wJnt ditft-ntnce 

1n wol ... , � 110tilo npem, tb,-lene blue redt:K'rtion OZ' C!OnCleption rates 

1ft 6 bul.la etucU.ed. Mercier et al (1! 9) t a ber ptt bge of 

• at-ea weft aaUat.c\er,r to ue 1n anlticlal bal.la 

•ro e "1 8 • ..,. \ead ew17 1ttb tta.Y or 

• l � � 

�prior m 



'l'he tollcnd.ns table alDiftarlaea results obtai.ned 1n later t1'1ala. 

!c'eren!! Na.s it Bull! :Ree�raint Freg,uencie! 

B.toatton &: Footo 18 None 1s8Ya1x' 
(l»M) (a) 

1 4  None 1x8Y82x8• 

Bntton A l'oote 14 Prolonged 1 sa n 2 x a• 
(19M) (b) 

Almquiat & Hale (1956) u; Sbcrt 1x7YB 2 x7 

10 Varied 2x7vs6x7 

Raf's et.al. (1959) 10 Varied 1x7va7x7 

Hale (\.; .Almqu.ist (1960) 2 Short VB 6 X 1 V1'J 70 X 7 
None 

:1 x 8 indicates 1 collectdon every 8 days 
• indicates 2 collections ever� eighth d� 

W.S. •% increase in motile sporm output 

T.s. - �;; increase in total sperm output 

! 1ncre._ !Jalh •nater 
tnquensr 

6:5 M.s. 

eo u.s. 

60 s. 

67 w.s. 

112 lil.Sa 

go T.s. 

11 T.s. 

'fable 1. The Effet:t of Frequency ot Collection on 'l'he Spem Output of 
Mature lla. 

Co:!lp riaon between the reatii ts obtained 1 difficult becauee of 

th ditfentat ethods adapted in sexual preparatioa. Bratton and Foote 

(1954) (b) awUe4 20 ld.nutu ftattaint before the first oolleoU.ou were 

and after a 10 allwtea rest, a further 10 lld.Jwtea restraint before 

eec:oua ooUectiODa re llede. 1 contrast to thia pn.l e4 pnpantion. 

oolle- OD of ftnt •ni 

at aU 
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collection trequenciee and the confounding ot ditterent collectioa 

treq.uenei�a with different methods of 11-exual p.repal'Biion. 

Tb1! other resW.ts ineluded in ��ble 1 BUP:f.•Ort the concluai 
ot Hate et. al. (1959) wbo reported tru\t baoreaaing tl"equenciea ot collection 

produce disiniahinc inere:nenta in the 11pem output as each service baa a 

reduced ape :rm content. 
.. . ... .. ...... .. _ 

(b) .Effect on llbido:- Higher frequencies of collection have been 

reported to reduce libido.. At a frequeney on 2 collections on eaob of � 
days per week Alcaqtrl.st and Hale (1918) reported that durilltl t.be 24-week trial 

period one bull showed a 47% decline in spem count and another en 18% 

reduction 1n semen volume. These workers concluded that such re4uctiona 

indicated that certain bulla could not be ejaculated so frequently for 

extended perloda. With anly 2 collections per week, onlJ' 3 of the 10 

bulla used required a new stimulus, whereas with 6 collections per week, 

7 bulla required new stiaull. Altbo�h the ,na,t11e apem output per week 

w a increased by 112% by makin,g 6 rather trl8n 2 oollectiona per we k. mon 

fnquent c:bqea in tbe teuina routine re req\d.nd to maintain t;a 

bulla' aemal actiTit,y. 

Bata et. aL {l»�} reported • aillllar 4eol1M iD libid 

colleoW c. a Weet nqtd.red en average of 1.2 l'ld.nuua ot aftift aemal 

a�t;lon awl 2.� talee aouata area witla btlll.a oolleoted dail¥ wbich 

td.red an ... rage ot 1& tea Hxual eti.auUU. aD4 a. 7 t� .u\� ... 

--� 4aU3 coll .UGB 1e4 to a 4 cltne 1D libido. foua4 Ula11 

a � • ooll.eeU I'OUU!Ie· iWinetl the nqulnl teui• 

-------- .... .. 
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(e) Re00D11Cnlled frequencies:- la a re'riew publication, lroee 

(1962) conclude<l that "althou.eh i:n4irt�ual bullJa vaey 1n their reactioa 

to h'equent semen collectiorm, the av iloble ev1cle� indioattJJI} that, with 

edsquate stimulsUon, the average il&ture bull could be expected to ejaculate 

at least 4 times per week", Salisbury and Van r�mark (1961) suggested a 

frcquene.Y of 2 - :S ej11culatoa every 2 - 3 daya aa they consiOer d that 

dai}J' ejaculation of bulls over an extended period ot time did not impair 

spermatogenesis. This contention was confimad by Aunn and Almquist ( 1002) 

wbo reponed that even wi. th intenslve pro-collection prep r tion prior to 

each of e collections mado each W(•ek from ead'l of 12 !Ubturo bulls, the 

weekly apenn output represented only 4� ()f the 1feekly testicular spona 

pnductilla. 

2. 2 Spual t'!!p!retiqp 
Hale and Al�Dquiat (1960) considered that "the ttmction ot 

aexual preparatiOD waa to provide high quali t,y eemen containing the 

are-teat posaible ntmber of s�m per ejaculate", 1�uantitaUve data shown 

in � accoaspe�ing table aummaria the l'eporia of .... ftl i.meaUgau.or., 



Reterena 

Colline et. al 
{1951) 

Brzntol'\ et. al 

(1952) 

No. ot 
Bulla 

22 

Cranbaoh ( 1.958) 8 

Alalquiat et. al 
(1958) 

Hate et al. 
(1982) 

2 

6 

u 

4 

.1.3 

10 

10 

"f1 % r"erto.se .,;t4 Seeonfl ��t�oel 
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.. ldeti� ftiDa UM4 u ocmt»ola. 

1 

a 

4 

2 

6 

1 

1 

None vs 2� ll1.n8 36 
reatraint + 1 
talae llOunt 

None va 1 falee 
ount 

None va a false 
mounts 

None YB 1 fal.ae 

41 

ftlount 1.29 
None vs 10 mine 

n:utruint 147 

None vs 5 mina 
rea traint 112 

+ 1 false rDOunt 

Nooe YB 1 false 
mount 

None ft 2 mina 
restraint + 3 
false mounts 

1 falae DOunt n 
a mina restraint 
+ 3 talee mount. 

10 m1Da reatnint 

72 

w 10 tdna reatftint 
+$false 31 

N Ou ut at 

109 
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All the in'nstigations abO'Ife4 tbe.t sexual preparation produced 

a valuable increue in sperm output. Tbe technlquea wsed in eDal 

preparation weres-

(a) Al.lcwins the bulla to have a nlllber ot talae IIIOUDte 

(b) �etraining the bulla tor var;rllw periods ot t • 

and ( o) A oombinatioa it tbe other two thoda. 

Tbe most ecq,rebena.ive trial was con.hwted by H&/a et. al. (1002) 
In their trial, none, 1, 2 and 3 false IIOU!lts were oombire d witb none, 5 or 

10 ad.nutea re-straint. The results showed thet pft4reaaive]3 increasing 

the in ensit,y of ee:xual preparation produced decreaairu incrementa in �m 

output. 'l'tle concentration of sperm in the semen was not s:tgniticently 

affected by the nlmlber of fslse aao•mts but wae affected by thtt duration 

of preparation. From this work: it ppeared that a restraint period ot 

at leaat 5 or 10 minutes was fllOre essential than allowing false mounts. 

The only 1110rk noted in which sexual preparation did not augment 

total sperm output aa l'eported in a trial conducted by J a (1952). I<,ive 

pairB ot mon�oua twina w re UHd. Ten conaecutive services were oollected 

t'ne eaeb bull on 3 oolleotion days. On eacb dq one tw1n waa roetraine4 

pli.or to the eollec$lon ot each • nice 8lld the twin • .... not n•trai.Dod. 

4fbe .-lta showed •rket nl'latiCIDII 1n • both W. and witbiA 

pa1n. P:z.p UoD -. po.tb]T carri«l to t extre. aa S falH aounta 

..a allGwect prior to oollect1on t ea  o� $be 10 .. m.cea. Altbc:qrb 

,..ll••r the tin' r •• ael"rioea e, JMMte alao 

t a  

.. 

twill .... 



'!'he effectiwme.aa of Mmal preparation aoee not appear to 

decline with ita continued application. Semal preparation cont:t.naJea to 

be efteotive even at a collection teaquency ot 6 ejaculate& per week over a 

period ot 3 months (.Umquist e� al { 1958)) or after 4 montne of rec:eirlng 

the aame preparation prior to eoeh aervice (Crombtlcb et. al (195eS)). No 

detr1ment;al payehological effect& reeulting from any of the 12 thoda ot 

eexual preparation impoeed were reported by Hafa et. al ( 1962). 

While aeXt.aal preparation produoea a significant effect upon the 

epem content or aervioee collecUd frout a group of bulls, individual bulla 

py ahcnr a marked variation in their response. Almquist and hale (1956) 
noticx.� tbat amongst tbe 22 bulls tb:ey used, the greetest number of tests 

ehowed that between :S and 5 service& per hour couW be collected from 

bulla which wore not xuoll,y prepared nor ntstrained9 b\R the 'bul.la ab.owed 

con-siderable irldi vidual varia'tion. This was substantiated in a later 

�rt by tbe same authora when they showed that ,.here as sexual preparation 

increased the spem content of the rvicea troo ont 1:·ull 't;; 6�. another 

bull abowea a negligible na • (Hale and Alnquist (1960) ). Bonadorma 

(19ti8} � that "in order to aohiaw a rational exploi taticn ot llil"f>e, 

1' 1.e easeutial to caretW.)¥ utch 'he i.Ddiv14ual bebarlour ot eacb 

a Jeot. to caretul.l7 &Y014 brinsJna about acquired re.t ua tbat are 

1Db1b1 orr aDd to eDCOU e aeat1oa uti the ll&iatenan f4 poaitive 

.... t&YO ;le nn. •••• 

tn 

tbe first aM ani ae 

be 1nurval1Mt· .... ·­
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an.r one oollecUon day. Apa.rt from the trial reported in the Pirst Annual 

Report Of the N.z. Dairy .i'roduotion am Marketing Boaxd (1982), no other 

work has been noted which specifically examined this point. In the 

parlicula1· trial referred to, collection at a 10 lllinute interval aa 

againet • 60 minute interval produced e. highlJ' significant difference in the 

aperm content of the second aerv1oe in favour of the shorter period. The 

trial involved :SO mature -!et'BeY bulls, 3 collections bei� l'll8de at each 

interval fl'Oin each bull. (( The report concluded that there would appear to 

be a very real benefit 1n collecting se.cond or thiro aervicem as soon as 

possible after. the preceding service}' 
Crotabaoh ot. al \1956) carried out a series of testa to 

iil���>l ficelly determine the effect of sexual prepartttion on the second 

ejac11late. They fourd that a better quali t3 service was obtained if �he 

second service waa collected af�r an additional five minutes restrain; 

than if the aec::ond �rvice was collcetod imaediately after the first bad 

bean taktm. "-hile no substantiating data w re presented, Bonadonna (1956) 

recommended a 1Q-15 minute interval bctwf:en collections • 

.. � ..... - .... .. 

2,4 � and CUmeUc: VeriatiOilll in Seatl! Cbaracteriatioa 

Koet iJmteUga - ftcorde4 ta:;tbe ltt.rat\u'e ... l'e conc!ucted to 

tbe earlier work aDd 11 ""e:renoee q� ab 

4ltfcft, rft.Oina 1& •uu. v, YO • 

in aett�JA quality • 

..... 1 
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cf thi and because the authora leo noted that there were rked ditferonces 

between successive weeks in the aeme bull, thoae results should � 

interp;reted with oau"tion. 

Ar.:lf!reon'a (1945) st udy indicated that under clitMtic conditions 

exper�enoed at tne e::perimental station in r.enr� where hie trial was 

eondnottld, semen was poorest during the months of r.�aximlm tentparature and 

hll!!lldi ty. Although there appesred to be a. basic seasonal rhythm in the 

quality of bull semen, Anderson• results shov1ed conniderable variation 

in seasonal effects upon bulla and between years by the same bull. 

Johnston et. al ( 1953) found tha.t under sub-tropical condi tiol"...s, 

bulls produced greatest concentrations of spermatozoa in summer and 

winter, e.&:tho�.�gh several bulla showed marked doc:rreaaea during the lAte 

sunmer and fall periods. Figures tor sperm output lfere not lltentionttd. 

Casad y et. al (1953) found that tmder cliC"J.nte chamber oorrlitiona, 

ape:rm.-.t?gt>nasts in the yotmg aairy bull was impairea by continu.:)ua eX_?osure 

to temperatures exceedi!ti 850,. 
Steif (1954) noted senaona1. v�rio.tion in th� nt:=ber of abnormal 

are ,eemen VDlllmet and apem COO.cent:ration, �he greateat quantity of 

but quality sel'!en 'ML-,g collected in the spring. Sobnidt (1gM) atudiad 

the effect ot 4a.r length am t�erature on bull.tt t\.M found posi Uvo 

oonelatione between e�t� of theae two t a�ra. sp m eo cent ration and 

apea nanbera. 1Dtluence ot 483 lqtb .ae pl'Oba'blJ' confo by 

::oettL.""' rt..tiome, particul r1r n t� oceur.renee ot 

'"""'flftft1111"5.o!Jic1ty 1ft 'bu.lh b 110t *n c!emr,netrated. 
HAte et. 1 { 19 ) the en production re eo of 

fJ.'CJII 6 dai'f',1 bftftle in 4 tal in the of ebig&n, ubidl CJPe1'i.encee 



severe wintez'S, �o eatima te the bull ejaculate, breed, aeuon and interaction 

variance components of 5 criteria llscd to !neasure semen production. All 

studs showed significant seasonal variation in semen volume. While the 2 

tmaller studs hawed significant 1\eUonal ,�riation in spa:rn! output, the 

2 lal'ger st:zis dtd not show �hi.B variatiOJ'l. '!bene work�ra concluded 1:hat 

al tboueh significant seMonal differences �ere noted "netual seasonal 

differences ltere conside�d to be too small to be of much practical value 

in the design o! ex:perlmcnte ... 

Bonadonna (1956) all(;geated that "the variations in seminal sctivity 

were not alwayr; cletJ.rl$ s-easonal in South F.uropean countries havir..g a mild 

climate. The clima�ic conditione \'l'hich were likely tc afftlct animals were 

1� rainy periods, or damp oolc and s*on and deEp depressio� assocl.ated 

with thur.dcrat�rms� particuln.rl,y in sUMmer." Although Jarnes (1954) did not 

specifically investisnte Stiosonnl v::trl$t1on ir1 semea1 quantity �nd q,oolity, 

1-'c rus«l of other datn !rom collections t�t:cn through the whole ye:tr euggeeted 

that there ere no sesl!lona.l tren::1s in. the sexual perfonnance of bulla in 

While m asonal variation in �er:.m propc!"tiee h3s been ntported by 

some wow..ero, the vanationa nppear to be aasocia�ed 1rl.th teaperature 

cxmt:�ea. In _,_tC11l,P !'Cte OT .ditcrt.�nean cl.ieat-t' I this V r.e.tion hiUI 

not n notiood. 

I.! §e!n C:!\1! 9!§. 
• (198) 
to be Uld: nal 

Ferq {1160) that 

iderod ttult tbe •• ot 

a tbocl tor Ule red 

artitioial 

mal • woa14 rutil¥ I'd]� 
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collection provided that proper precautions were taken in the preparation 

of the "uip n� In this connection, the peculiar �erature require-

menta of each male should be stwied to avoid the development of what 

Bonedonna ( 1956) has temed 1nhibi tor,y reflexes. 'lbe rature ra.nge 

augge ted by Doaadonna was 43-45°C but J>erry p�vided an even wider 
0 r81l8e ot 40.5-46 c. Com,parati'Ve figures quoted by Saliebury and Van 

Demark (1961) were 42-44°C. 

Modifications to the standalli rubber-lined vagina have been 

d veloped by s veral worlcera. elrose (1.002) ·�entioned that "the use of 

a ro�hened type o1 liner has now been more -.;ddely adopted• although thet-e 

is little published data on t.is, the generally acCEpted vi w is that such a 
liner ensures a mort; constant service behaviour in the bull... Since no 

referenoee � quoted by M.elro�€ am no m ntion of sudl work has been 

found in the literature, this "ganerall,y accepted view" oould not be 

subsuntiated. .Millar (1958) devt!loped an laborate modificaUon to 

prevent temperature abock to the raw scll1tln, but ktelrose COllllidered that it 

had not been extenaivel,y used, probably' becauee of the t · requind for 

operatora tnede poor oolleoUona 

ereaU• �be i.mportance of app]J-ing \be artificial vagina 

to tbe erect peDia ot the bull at the rtaht t� Paaalv application 

eneo e4 the onaet ot iDbibi wq ntlexee. !be colle.,_on aboulc! 



Contrary to the illplle&tione at Bonadonna ' a nview , Jau.aes ( 1954) 
found that �1e skill of the operator maki� a colle ction did not appear 

to influerwe 1 ts quality or quantity. Onl.J" 4 pairs of identical twins 

were involved in the trial and all the bulls we re  we ll used to eollectiona 

being taken With an artifi cial vagina. Jamo rightly }Mtinted out that 

tbeee reault.s were only applicable to bulls well WJed to the co lle ction 

tetelm.ique s. 

& 6 Teaser Cow C2B@idF; rations 

The pertinent poin1B relevant to the design of the current trial 

have been reviewed under 3 sub-sections covering the m&nifestations , 

the durat ion and the control of oestrus. Salisbury and Van L �rk (1961) 
considered t ha t  the te aser cow should be an animal tha t will stand quietly 

or "ebe should be we ll restrained w ithin a breeding rack". Their 

impression was th:,t although some mover.1ent by the teaecr cow encouraged 

�.- bulls , exc;=esaive restleaenesa ca11sed other bulls to refuse to molmt 

end collectU. the ejaculate became difficult for the operator • 

.. ... .. _ .. ..  _ _  

(a) b(anifestationa of oestrous : - Rottensten an:l Touobbert:r (195?) 

cored tbe degra of exproaeion ot beat •1'1PtOtD8 iD 55f first-call heite ra. 

Score• varied from 1 to 4 fo7 &J"'IIPtome � fft>lll a Yague expreaaion 

of atr. w oeatru being more niaent 'ban nol'U&AL While the workers 

414 atate the frequeaqr 41etri ti.cm, the caloula repeaubili t7 

t ai le ra"1D&• .._.. l.a ardmal a  w onl_7 0. 29.  !hia law eeU te 

OOtll4 poMl 18 'o die MghJir e oti w Da'ure \be ra gi v n 

tbe fact that • naUOIUI re onlT meet. a\ nd.lkina• In comparl.a<lll 

to theM wolbn, Ola. · (tal?) toana tbat et hla le till nu 



200,000 cowe aboweci distinct a.J'III)tams of oestrus. 

Salisbuz:y and Van Demark ( 1961) have described oestrus aa the 

pe riod of desi re which is characte rised by the psychic man.ifeetationa ot 

heat. With the onset of oestrus a cow may beccme restless and start 

bellowing but will not s tand .tl ilst another animal , be it a cow or a bull, 

attefttpts to mc•unt. It is thiJJ duration d uri111 whi ch a cow will stand when 

mo unted that n8J'1Sel (1959) baa defined 88 the periotl of oestrus. ne 

suggested that "other manifes tations of oeat,rua such as a flow of clear 

nmct�B from the vulva , nollen lipe of the vulva , restlessness , bellcrwing 

and attempts to mount othe r females were too variable to be used alone as 

cri teria for tleteeting oes trus" • 

... ... - .. .. .. _ .... 

(b) The D--.�ra tion of Oes trus: - Unlike 80IM domestic animal.l' , the 

cow has a COI!fp6ratively short heat period. Hem:wnd ( 1927) found that the 

d uration of oestrus in the U heifers am 4 eowa atu:liod varied from 6 to 

30 hours with a mean of about 17 hours. \)bilst HMmOnll• a results were 

obtained fftlm a Si.!18ll population, the average le ng th of the heat pe riod 

waa ere-teat 1n tbe warm 8\ll!lller montba and leaat in the winter. Tr.tmberger 

{1N8) atuUed a co.naiftzab],J larger popu1a tion and c01ld not detect tbia 

M&IIOnal varlaUGD. Otlle-1' obMnati- rwpo.rW b.J Tri r&el' weft that 

the dunUoll of oaat� nenpa 17. 8 hount iD CPa (raa• 6 • boura) 

ard 15. 3  botii"S in beU'en. cowa ud tt.Uen ap . t iftto beat 

tb · h 4q aDCl n• w1 tb a tairl7 eq 1 t -.1ala 

tbat tint os.UU. ill tbe at av.,.a in hNt 4 boura r 

than ,.... ' ahowe4 1 t 1D 1'lirfts. 



( 1959) concluded th.a� tbe range in the length ot oeetrua reported in the 

papei'B reviewed varied from 6 to 30 houl'S in il'IOSt studies ,  with a standard 

deviation of approximatel,y 4 hours. 

From a very limited nll!Dber ot tests cond ucted by HallJ!!OM ( 1927) the 

effect ot service by a bull appeared to shorten the duration of oestrus ,  

al\ho'-lgb the psychological e t fect of the close proximity of a bull did not 

appear to have 81'\Y infl tlence. Karion et. al ( 1900) in a more e xtensive 

e.xpe riment , found thot although sterile copulation han tened ovula .ion ,  1 t did 

not reduCle thu duration of oestrus. 
_ __  ,. _. _ ... .. 

{c) l'he A rtificial Control of Oestrus :- fleca,lSe cattle 

experiet;ce a comparatively short ocatroUJS pe rie>O , a� sui t."'bl arti.f lcial 

measure of control would be an asset in designing a trial in which oestrous 

tease rs we re  requi red. . .MI.J of the studies illustrating the effects ot 

the inje ction of gonadotropbins on ovarian f unction in the bovine have been 

carried ou :. for the p�oae of ir.d ucing "supe r-ovulation" and few record 

tbe e ffe cts of s uch tre trnents on oestrous behaviour. Rowson ( 1951) u ed 

x'.u. s. to induc nwltiple ovula tion. Although no comment waa de on tt. 

manitei!IUticns of the 8\lbaequeat visible heat pe riods experienced , me.n:r 

cowa did not exhibit visible ontrua. Hanael (1959) t,ea ntioned that 

other rtera cmCOUDtel'e4 aW.lu prob zu. 

DailT inJecU.Gna ot large d ot p utercme t 

onruda prevent oeatNa d owlation ooeurring at the nomal time , but 

J.UU:���el C'OAClwled t a ft"f'iew ot the J.'eaulta repe that OMUua eD4 

onlatl fr 4 to 7 dqa atter ._u ot '1'h1a 

wu a rW frirlbc a- 1 (�65) to 



progeste rone injectiona altered the time of oe t rus ,  such treatment had 

no adv ntage in predicting oeatrus on a particular day. Another dis-

advantage waa that during the expe ri!!lental period, of the :SO cows used , 

on1.,y 4 had oestro us periode of normal lc: ngth , 4 had silent heats and 'I 

had a marked disturbance of e i  tber the length of oestrus or ovulation t ime. 

"estrogena li ave been ext�msively used in lactation stooiea. 

folly and Ualpnas ( 1944) arx:l Ha ·:rl\Qnd Jnr. antl Day ( 1944) conducted extcnsi ve 

atudiee. lio� pai rs of workers reported the occtJrrence of irregular heat 

pe riods ftl'ying 1n intensity and the deve lopme nt of nymphomania , wh i ch  

occesiona lly terminated in brok n pelvises. 

Perhaps the simplest ;ne thod for alte ring the bovine oestrous C'Jcle 

involves the manual removal of the corpus luteum. through tb.e rectal wall. 

H a ·:rnond an:l Bhatt cbarya (1944) uaed the tecrclttue in a trial and noted 

that the interval bet!fem\ removal of the oorpua luteum and the following 

heat varied wi th the breed of the cow and the age of the expre8:8ed corpua 

l uteUJ:D. About 10% shO'\ted oestrus within two de;ye, but the majority came 

on heat on tbe third ol' fourth day. The average t ime was 4. 2 days. 

'I daya after the previoua at pe riod ,  and both ehowed iteatrua 2 dqa later, 

but �be length of oeatrue ,.... on}¥ half tba t ot the previoua oeauua. 

llobena (19:;6) u, rl.ee4 tbe reault ot a rwasbe.r of aim1lar atudiea and 

ccmclude4 tba� o l'ftble oeatrua oecurre4 witbill 2 to 7 d•• in 50-aa,C 

4 .  �le 

s.ooo 



Although hormonal therapy and expression of the corpus lute mn 

a1 ter t.he bovine oestrous C.fcle , none of the methods iq;>roved to a gnat d�rte 
.the predie",abili tj of the cnae t of oeatrua. l\ioreover the oestrous pe dod 

aubsequen' to tre a tment tM.Y be abnonnal, ei ther in ita length or in ita 

manifesta tions. .decause of these limitationa , the artificial control 

of �etrua wae not attempted in the expe riment reported in this thesis. 

�17 Concluaiogp 

After a consiieration of the reports reviewed in this chapter 

tbe following points were though t re leva nt to any trial a imed at determining 

the ef f e ct of using oestrous cows as tease rs : -

{ a) '.'loet r.sature bulls will withstanl a colle e t i�:m frequency ot 2 

se rvices eve ry  third day but be ca us e  varying f requencies influence the 

total sperm output end tht sperm content of an e jaculate , the selected 

frequency should not � varied. 

(b) The inte; .aity of pre-coll ection sexual pr�paration has a 

significant et fect upon the sperm content of a service am therefore , when 

.�he phyBiological oondi ti ons of a �aser are treing compared ,  the prep.arati n 

routine sho uld be tttandardi d. 

(c) Becawse eO\lllt bulla •bow a varied raaponae to Hxual preparation 

the 1 �en ot bullla which will r apaad to •taadardlaed waaing rou tine 

s.. &.ft'an 

(4) A •ultable int nal. en the collection at tirat ervioe:e 

troa eaeb blaU aJ.fl oolle�ion aay --.a t ot aemal 

preparation tor the aecGDd MM ie 10 lld:I�Utt-.. 

(•) It ulA1 be t 11Dl7 that lMJllJI breW to-r t U1.al 
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would exhibit marked seasonal variation in sperm output or setaen output. 

(t) Th� eff iciency ot the colle ctiwn team wo uld  deserve 

special consideration si nce fat.alts in the collection technique and 

variations in teas ing co ..tld lllod if,y the responsiveness of a bull. 

(g) 'l'he most rc li&bl test of the oestrous condition in a eCJW 

is standing ll-bi.la t  beiTl[; mounted by another cow. 

( h) Uecauae the iuration ot oeetrue is relatively short and 

variable , the pe riod of time in which u cow is uaed ae an oo s trous teaser 

Bhould be limi ted , 

and ( i) Methods for tht: artit icial variation of the oestrous cy<;le 

we re not coimide red suLable be cauae no � tbod grGatly impx'Ov d the lcm 

pr't'.d ictability Of ()('; S tru& RM i�C L"&USe Of the tendency to give rise to 

different manif ostations of oestrus. 

- - ... .. - .. ..  - -
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t...bol!l\0!7 Tec:bniquea Ul!led In l4e8fUfEW f't;,mern Quan$i t:r and 
Q,pUt.v and The We�uuaement of Sexual Response. 

The sections of this chapte r  only briefl.y review pertinent 

l.iterature "' hidl was consulted when developing tne quali ty and quantity 

tests used during the current tri.al • 

.. .. _. .. .... 

3,1 Concen)ration gt Spem Cell! 

Sper:n concentration was firs t eJ&tima1.ad by the countine of a 
d .ilut.ed sample of seruen mounted on a haemocytomete r sl ide ( "l• 'alton 1927) . 
1'he t "  large rwwbf: rs of sa�J�t,�le s have to be counted , tt.ls ce thod has proved 

ted ious. Current thoda used include the me asure-ment of the opacity of 

a spermatozoal auepeneion by s tandard opacity tubes as described by Kyaw 

\ 1944) ,  or by an abaorpti01 ter, the opacity of the suspension being 

proportional � the spermatozoal concentration. The s undardiaation ot 

the ab8orpUG��t�ter from haemocyte ter counts has be-en dercr1bed by 

Salisbury H al (194:3). The se workers found that the repeatability of 

abaorptiometer e timates ot �ntration wu almos t u high as for 

repeatec1 ba 1ft0C7toaeter COUDt• Sal isbury m4 Van Ddark (1ge1} quoted 

• 

to 4et 't 

+ rrors of -
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for allowins the spe tozoal a penaion to stand fo r a ft!IW minutes 
cease 

o that any f1ow movement 1n tbe auapenaion could ..., bef ore measuring 

it a opaci ty. 

Jl., 2 .beessment of Spermatozoan Motili tx 

"Currently wsed methods for the aseesame nt o!' spe l'l11 moiili ty 

are primaril.Y Viatlal , and the results are usua l ly  e xpressed in eomparative 

rathG r than absolute t.e rms. .No me ana is readily available for characte rising 

the di tributi on  of .:1otilit.f of ind ividual spe rm celle in a eemen saaple". 

(sau bury and Vsn ikDDrk (1961) ) .  cause motility i s  a ub ,jective 

aaMss<·uen t Bish•:p end '�• elton ( 1000) and lielrose ( 1002) considered that 

the resul ts obtained by diffe rent orken could not be compared. 

The sy tem ct.�rrentl.Y used a t.  the Awahuri Artific ial .Oreeding Cen tre 

involves grading servict: s  beneen the extremes of 0 Ellld �. A service ia 

not diluted and diapatobt'd unless the initial motill t.,y of the undiluted 

aaaple mi croscopical..ly inspected soon ftt. r  collection ia ra ted 2 or be 'tter • 

... .. - - - � 

tbia differentiation tint uaed for spel"ID8tozoa by Luley 

et al { 1M2) who , uainc eoa1n ud opal blue atain in an iao1ionic pboaphate 

tbat dead aprenaa-.ozoa, which stained witb eodll, coulA be 

N roua Yar1at1ona in ata1Da ant 

ditf rent pH bttt'e bee d wl , their etf ctiYV-

.. a4 uee bei.Da a&m��aar'i.IU!d lzoee (1862). 
lbe npea 11 tr ot ati u u baa 



been studied by various authors. Ortavant et al ( 1952) found no differences 

in the percentages of dead sperm in the same semen counted by two ope rators• 

...also th� :re.s ul ts by counting 150 spem were not appre ciably d iffe rent from 

those obteined when 2 ,000 spermato�oa were counted. Campbell et al ( 1953) 

reporting on the counts made by two operators ,  fo lmd tha t  tbe variation 

be t.,ee.n d i fferent counts en cne smear was consistent wi tb r and cm sampling 

from a' binomial distributi on. 'l'hese findings were not confirmed b,y Campbell 

e t  a1 ( 1956) who , using bull , boar and ram spe rmatozoa , found la rg�r variatl on 

between co unts of tho snme s�men than would be expected if the distribution 

of the stained spe matozoa wau unifonn. Variations also occurred be tween 

operators. They suggested that t he se v�ria�ion� were caused by the 

" clumping" of dead sperm and the v:llriat ion in the- .interpretation of partially 

s tained sperma tozoa be tween ope rator�. 

The occurrence of half stained 1'onns has also been reported by 

Dott ( 1956) , Brochart ( 1953) and Mcyer e t  al ( 1951) . S uggested causes 

included the J:H of the solvent , the degrue of � t url ty of the spe rma to:�oa and 

the inte rval between the collection of t�� o� rvice And the preparation of 

the SID6ar (Melrose ( 1962) ) .  Campbell et Al (i956) emphasised that the 

. time between preparation of the sub-sample and the r�ldng of the eooars 

shoulii be kept constant , 5 minutes boing consido red satisfactory. The se 

worke !'B 1\icoamended tb.at at the OOUlmence!!lt'lnt of a trial , an operator should 

be positive ea to -nhich apenn uet be oo tmtec:1 as dead. CNlpbell et al 

(19C6) , M&yer e t  al (1951) nd Zal1sbur.y 8Jld Van Demark: (1961) 9ll 

cl.asaifi d partially s tainod heada as dead spem. FrCD their data, 

C411pbell et al. (1956) a.uggested that the .maxim• B.(XIUI'aq could be Gbtdned 

by preparing one smear f1rom each ot several au'b-aa!'JI)lea am coantina 100 
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spermatosea on each smear. 

'l'be routine proced ure t the A'ftAhurl A.B. Centre is to count 

200 spemato¥.oa on the one elide. If the sample shows lea than 6� 
liw sperm ,  tbe service is rejected. Similar live-dead estimates were 

co nd ucted in the current trial, not to d etermine the ef fect of using an 

oestrous teaser on total live apem output , but to detemi.ne if any qua lity 

effect as measured by Uve-dead cow1ts ,  res ulted. 

�� � .aeaauremsnts of Semen 

A series of studies oond ucted b;y Anderson ( 1952) showt>d tha t pU 

usess�.1ents were of little value as me asures of semen qual ity. r..iann ( 1954} 

ind icated that r.w asure::wnts of ;pli change afte r  incubation •�e re of llcrlited 

value as a tneseure of the metabolic changes. I n  �e current tirial the 
initial fli and the rJi change after 1 hour a incubation at 3'7°C were lOOasured. 

M.uob of the previous work had been cooducted on a llmit.eii number ot bulls 

over short pe tiods. The CU:rftnt tri al provided an opportunity t'o':" 

ssem.bling pH data from a larger nanbe r  of bulls over an extaBied period 

of oolle�. 

- - .. .. .. - -
§. 6 In1St!l � Conoer.,raUrm ot Semn 

Si.ace Kann (1�) proved tba\ the auaar in se n waa D{-) fructoae 

fUI\1 wonera baw oo uc u on iu ucenvation ana u'lilieatlon 1t.T 

tor uurina f1'11CWH eoo-epem. Maim ( ) dewl� a w ud.q 

ot 

tbe p1"0C!eClaft aaea ciflriDa the ounnt tr:ial was a moditicaUs 

1iec�que u et al (195i). 



interest in view of work: reporWd by Branton et al ( 1952) . The e 'Workers 

reported that " the ini tial fructose oonc�mtration could be markedly influenced 

by the level of sexual excitement prior to servi ce  and ,  tha t aa sperm densi ty 

increaeed , the re  was gene rally an ·� decrease in the fructose 

concentration of the semen". 
- - -- ... - - ... 

This tH&aurement is not a la bora tory tes t  but is. included he l"tl ,  

as like the previous testa , the data would assist in showing t.he effects 

produced b.t \he ase of an oeatroiJB cow as a teaser. A lmquist and Hale 

( 1956) developed "an index of �aponae" termed re-action time. This was 

the time inte rvol be tween an unrestrained bul l  being int roduced tc the tease r 

cow e.nd the colle ction of a service ; or the mtnbe r of e jaculates coll E.ctt>d 

per unit time. Al though these workers sh :med tha t  ne i ther oestrous mucws 

nor WOrrtlWood oil smeared an tbe ru.-np of a teaser cow reduced re-ac tlon t i!De ,  

no work. has been .r.t:l'orttid whe re an oestrous cow bu been llSed. Because 

the bulls used in the current trial were eubjected to a controlled pe riod 

of pre-ool lection prepal"8tion1 only a aubjeet.ive asse nt of the re-action 

.. .. .. .. .. .. .. 

Beca the primary aia ot the trl.al w to determiDe treatment 

ett eta upon apena o tpat , tbe 

ft incl. 

t 

to q iV '-au tor till'.f and �  U•e 

1n � trlal. 



Other teete were conducted to give the reaeareher experience 

in developing his own laborator.y �eata and to assemble add itional data 

on what bave been te rmed "add i  tion&l treatment e ffe cts". 

-- - -- - -- - ... � 
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'fh.e primary ai of the expe riment was to determine whether the 

treatments adopted for th pre-collection pr€parQtion of the bulla would yield 

a.n:y significant differenc-e in the total spet. olltput per co llection day ot 

a group of mature bulla. A preliminary estimate of the variation 

e.xhi;.,i ted in the sperm output of mature bulla wea calculated from reeoroa 

of the pnJvious spring ma ting season. These records showed that the 

coeff icient of variation for the total sperm output for mature bulls under 

routine colle: ction procedures as of the order of 43;·� 

Substitution with thia figure of 43 J into the fol'ntula : -

p a Goeff. ot Var. x t 
o. o5 

(1Vhe re N = ne.. of N'plications; p • % treo tment. diffe rence) 

(Snedecor, ( 1956) ) 
showed tha t for 60 replication& ( i. e. 20 bulls each 1f ith 3 oeatrous-non­

oeatroua comparisons) a treatment difference of 167' or oD would p:robab}¥ 

prove ta tiaUcally significant • 

.BeeaWle of the problems associated with the securing of a regular 

aupplr of oeatl'oua cowe at an Artificial Bre�ins Centre , 1 was con-

an appreciable 4egn to be of UT practical nlue. A deaiaD 

iDolYilla 60 npli-� 
aftilabl.e aDd capable 

• hicb waa both within tbe eoope ot tile 

r re it 



nec:eaeary data. Tbe deaign outllned in Table � was adopted. 

Rat 
1 

2 

5 

6 

'1 

8 

9 

10 

u 

II 

I 

II 

I 

II 

1 

Il 

-

T uer Cow 
Oestrus X 1f available , othel"\lliae non oestrus X'. • 

T • .. • " r. • 

Ocatrus Z lf cVdilabl , otherwise non oeatrus X if X used 
day 1, otherwise non oestrua r .. .  

Oeatrll8 V U available , othe rwise non oestrus T if T used 

day 2 ,  othe rwise non oestrus t. • 

Non oea trua l. 1f X used day 1 and not day 4 ,  othe rwise 
oestrus W if avai lable , othe rwise non oes trus Z if Z. used day , otherwise non oes trus I. • 

�Ion O€ s trua T if T ust:d d ay 2 and not day 5,  othercriae 
oestrus P if available , othe rwise non oe s trus V if V 
used day 5 ,  otherwise non oestrus Y. • 

Non oestrus Z if used day 4 but not d 83  '1 ,  othe niae 
oeatrt:e Q if available , othe rwise non oestrus l4 if M 
used day '1 ,  otherwise non oestrus I. • 

Non oeatnM V it V used day 5 but not d ay  8, otherwis 
oestrus L it available , othr rwise non oestrus P if P 
uae4 clll7 8 ,  otbe1"Wiae non oea true r. • 

eto. until a ID1Jd ot 60 bull collectiaD 
claya hu bNn obtained on oeetrwa OCJ8. 

r• .i'reJMDt c. whidl w .. a trainee! aeer. 

••r.a.mon a1 Dealp op 
An eb'o � .. r Cow. 
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22 bulla were selected ccapritd.ng 14 Jerseys, 4 Friesian and 4 

.A,-rshire bulla , all ot wbicb were matlln'l , bad expe rienced at least one 

eason of noxmal colle cting and had not exhibited abnormal collection 

behaviour p 'tterna. The bulla ot each breed were randocul.Y allocated to 

OJ.'!e or other of the 2 groups. The ro utine procedure t the Centre was to 

collect 2 services froo each bull eYery third day and the same frequency of 

collection applled tbroughout the U:perimental period. Each group wu 

collected on different da.rs • 

.l:'rior to tbe conncmC€ ment of the e .xperi llk!nt , a pre-trial period 

covering � collection days f or ooch g roup was conducted. The reasona for 

the pre-trial period 'tJG re : -

( i) thot previous experience a t  the Centre h ad  shown that the 

fi mt te:w se rvices collected after a lorw; rest period • ro highe r in 

quant ity but low r in quali ty than the servi ces coll cted W\uc r  regul r 

working cond itione ;  

( ii) the technicians co uld  become acquainted w ith th o details of 

the e xperimental technique; 

and ( iii) laboratory teats and eq at could be standa rdised. 

'lbe aperi n'tal period commenced on the 5th April, 1962 for GROUP I 

and a cla,r later tor GROUP It. 

SiDce 1t ae neceaaar;y to maintain eacb &I'OQP ot bQl.la on a s-dq 

roe� .a ,  •1•ber oeanou. oowa .. w not aYaUallla or ltCift!-08ati'OU8 cowa 

•re ' quina flft'q collection day, a tni teaser wbiab 4-6 

Jl"-• p t, -. cJ to U1n the 3-dey interval twee oollecticma. 

zseaaea quali � llld re •"W. recorded wh aner the pm t 

to a1 eal lation tit c:orrectioD ta� it mr 
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While tbia e xperimenbl design wu considered tN moat suitable , 

acme apparent llmi tation.e justify C'lOI!IIltm't. 

( a) Between Day Differences. 

Since both groups of bulla wen: colle cted on d iffe nmt d ays and 

oeatrou-a--non-oostrous oomparl.soma tor &aoh cow we re � or 6 days apart, any 

factors influencing the .-lay-to-day apGm o tztput of bulls could confound any 

treat>.:nent effects. The literature reviewed auggeS!ted that only extremes 

of temperature ond high htnidi. ty produced &fiT significant var1 tion in 

sperm output. Furthe l"nnre ,  no pre'Yioua workers employed a iroup ot control 

bulla to specifically take account of any day-to-day vari ation, auggestill8 

toot tne.r d id not consider this variation in ape rm O\ltput was ngnificant. 

Anal,yses on data ab tracted from the records tor 12 mature Jersey bulls 

used by the Centre last spring season lnHcated that ib d ay-to-day 

variaticm in spem outpllt and semon volume was not extretne. (Appendix V) 
To cmt rcome the proble of thia varieti on ,  all bulls would have 

bad to be collected on the s ame dq ana an oestrous and a non-oeatroue 

t�aaer used toge ther. Since an oestrous cow could not be used as a non­

o atro.l& teaaer on the a ame day, �be use ot anothe r COli as a non-oestroua 

teaser would have introd uced anoth r taleairable variable. Thia 1a apa.ri 

troa the fact tba t the poaaible int'luenae ot atrows cdoura 'fi0Ul4 

neoe e1 tate •king collecticma ewer the non-oeatroua W..Or in completel¥ 

d.itte:ren'l aurro&mllina• witb ano r coll otlon wem. 

Otber diaa4vaabg a tbrousb collecti.Dg bo\b 81'0t.W8 ot bulla on tbe 

cane dtq werea-

(1} it was doabUal '111\.111'1!:"-r eb OGIIf coulA ha w1 aWoc! barlnl 
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44 services being collecte4 cnrer he r  e a  eh day while she wee 

u ed a teaser; 

and (ii) it wo uld probablt bave been beyond tb capacity ot one 

Cf)lle ction team to work effi ciently th rougho ut such a losw 

collection uq. 

Tbe preliminary' analysee ( shdllll in Appendix V) indicated that aJJ7 

d a,y-to-day 'Variation in s.pem output woald have been of small magnitude , and 

to obtain any wonhwhile me as ure of it , a large group of bulls would have 

needed to be wsed as a control. These bulls wo uld have had to be collected 

OTer a d i ffe rent cow, by a diffe rent colleot1an team, in a different collection 

bay. I t  was considered that the se d isadvantages limited the effectivene ss 

of runn ing a control group of bulls. 

( b) T"o ((J'oUJ)s of Bulla. 

Apart frolll the tact that the 2 groups of bulls we re collected 

on dit'f rent d a,ya ,  eoch gro t4> used different oestrous teasers. The 

advantages of uaing 2 group of bulls instead of one la rge group were :-

( 1) colle c\iona could be ccople ted in abort period at iime 

without excessive strain on the collecticm team or the teaeer cow; 

( 11) the uced Ukellbood that t.be oeatroue ocmlition of the 

cow woul4 tel"'liaate 'before col le ctic:ma ,.._ completed' 

(1U) ee•trou• eo � be ua"'4 011 2 dare inateed eft day 

out ot fl'ftr'¥ 3 4a.p. " the Um1u4 aumlwlr t1 oowa aYa1lable 

tbia 110\114 r \1Ce t be la tb ot the t:r1al. 

eo otuw U bu.lla cm arv dq woul4 ba'N at b\1 J 

colleoUoa t o4 baT1.qJ atro CGn ••cb cJq. !be otiler al maUw 

._. to on1.1 cme roup ot u or 11 bulla thla could ban prolona 
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the duration of the experiment for several months unle ss more cowa had been 

avail,9ble fo r use as teasers. 

(c) Treatmemt Sequsnce. 

Because of the poor p�d ictability for the onse t of oestrus 1n 

any cow and because the bulla were not varied f rom  a 3-d sy roster, a cow 

was a.lR_ys Wted sa an oestrous tease r before bei� used as he r  own non­

oestrous control. If there had been a decl ine in spem output from one 

co lle ction d ay to the next , thia decline would have inf la ted any treatment 

e ffect. Data recorded from oolle ctiona taken when the pregnant tease r waa 

used could have been used in calculating correction fa ctors , had a 

signif icant decline occurred. The other alternative was to run a control 

group of bulls eaoh collection day but the limitations of this elte , na tive 

have been outlined . 

(d) Se lection of Tease r Animals. 

V> hi le the cri te r:l.on tor the selection of a oow as a teaser was 

that she was of a sui table size and not too restlesa in the col lection bai l ,  

tne 5 cows uaed as oestrous teaaera repr sent only a smell sample of the 

cow papulation. Health precautions neoeasi tated the isolation of all cowa 

before their being l.Bed aa teaeera, na cattle from surrounding farms 

e» uld not be uecL Deapi w the nall number o! cows used the re waa nothing 

to auggea"t tba't any ehowed abnormal mani.f ate.tiona ot bea"L (App•Ddix II) 
{e) Unequal. Inurval Be n !na'UIIImta. 

A ..anation iD the eaporimental. deaign waa that 2 oennwa CCJWa 

cou1A be •et u teaaen an 2 COM· emU• col le etiou 4qe w1 tb the orae 

a of bulla. Th111 zuul tecl in a day 1naka4 ot tbe no:naal I dq 
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interval between using a cow u an oea"trou• teaser and as her own non­

oeatroua control. 'lle variation wae adopted so the. t full use could be 

cude of the tew cows available as oeatroua teasers ,  thus reatricting the 

d uration ot the trial pe rioCI. Salisbury and Van Demark ( 1961) considered 

that at � 4JIJ'8 a cow would be in metoestrus but at 6 days she would be in 

dioestrus. No reported wor" haa suggested that a teaser in the metoestrous 

condition is aey nJOH or less effftctive than a tease r in the dioestrou 

condition, and such a posslbility see mB unlikB J3. Any signif icant decline 

in spem output could still be accounted tor by using correction factors 

il"'Napeoti ve of the inte rval being 3 or 6 days. 

( f) Seasonal Influences. 

Ci.!'lducting the i.rial d uring the la iie autumn need not necessarily 

iq>l,y that results would be only app licable; to bulls ftt  t ; 1at time of tbe 

year. C llutic cond i tions which bulls \'fO,lld oxpe rience et the Awahuri 

Centl'IE! are not extreme , an.1 the reviC:w of lite rature has shown that tmder 

such conditions the re is li ttle re as on  to suspect seasonal vnriatioo in 
semen output. 

Contraati:ng report. on the seasonal variation in the duration ot 

oe etrus haw alao been noW in the literature. During the exp rlmental 

perioc! , a cow was only u ed as u oestrous teaaer if she would stand mile 
beiDc moantecl b;y another cow. 'ltd.a meant that ebe at leut e:mi tea her 

b rd ma�ea. At fm¥ o'\ber U. ot the 1ear a sim:llar criterion f'or selecticn 

eau 14 w 'beeD uaecl. 
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Cl{Af'n..'R V 

ASSOCIA'&:D KKPHUMEN'rAI. ITCfU>l!QlLS 

The previous chapter outlined the des ign for the t rial proper, 

but detailed te chniques we re also nece ssar.r for supplemcntar-.:r aspecta 

related t o  stal ling , preparing and colle cting the bul la of each group. 
.. .. .. - - .. 

A, 1 Pro-couectiw ?rGparation. 

Th e  reviev; of literature effe ctivf:ly show� that pre-col le ction 

sexual p reparation pr::xl uced an incre ase in the spem content of an e jaculate. 

The increme nt was tiependant upon the intene ity and durati :·n or preparation. 

The use of an oestrous cow would alter the teasing environment aro..d \there 

an ocstroua--non-oeatroua comparison was required , a s ta.rdardised teasins 

procedu re woold be critical. Some flexibility 11ould need to be incorporated 

to allow for ind ivid ual varia tions between bul ls ,  but a standard ised teasing 

rou tine wo uld not be pron(;: to vari a tion as a s ub je ctive aases&:!lent of 

a bull ' s  readiness by a collector. �tan4ardised teasing procedures we re 

the refore adop�. 

2 SWl19S nd 0r4er of Col]F cUon. 

Since all tb bulla were well aceusto.d \o the teasing and 

collection pl"OQtd , bulla coul4 ft auttere-d V'aJ".fing deg s of 

frustration while •i•ing to be colle cUd. Such an effect eou1c1 be 

a 11' tea by th. preanoe of an oea,roue The etfecte of tb1a 

tNstration woul4 "ftZ7 b '-•n bulle. 'ro confound thia poaaibilit7 • each 

bull aa randoiDl.Y al W to a atall prlor to the us of a DEtw teaser. 

Tbc aUl.UDC ol'4er cJ1 tee! t collection uq RGe ucep' oeatr0128 

aa�r• •n • 2 cuU� call cU d aye tor oaa ot bulla. 



In t his event , the bulla we re randomly selected from their stal ls. 'l'be 

same stalling rd collection order was adopted for Each oestrous--non­

oestrous comparison. 

� � The Cpl}F ction Tee 
- ... .. .. .. -

Since minor variations in teasing procedure and col le ction 

te chnique would arise betwt: en different technicians, the S 8! -X)  colle ction 

team comprising a collector, a leader and a third technic ian who prepared 

the artificial vaginas , handle-d the bulls tr.roughout the ontinJ trial. 
All three we re experienced. Using sudl a co11pe tent team l!li.Idmised the 

chances of col le ction technique influencing the f1 nal result. 
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lllA.'llkUAL AND Wl:TIIOI§ 



fhis Chapter t·rovides details of the stock used , the manner in 

which oestrous cows we re  sele cted end the collection proced ure adopted wi tb 

each bull. 

6.1 lNllt &alfCC�ed For the Trial 

At the COltlllencemcnt of the pre-trial period ,  25 mature bulls 

standing at the Aqhuri .A. Cmtre were sele cted for the experiment. All 

of the bulla we re  experienced in collection procedun and nonthod exhibited 

abnol"!llal co llection behaviour patterns d uring the previous spring mating 

season. 1'he bulla of each of the 3 breeds used , we re rand� allocated 

to ei tber one of t.he 2 groupa. Ini tiaUy GR.OU1' I comprised 8 J e raey , 

2 Ayrshire and 2 �'riesian bulls and GROUP Il comp ri sed 8 J<> rsey, 2 Ayrshi!re 

and :S Friesian bulla. During the pre-tri&l pc rlod ,  ono Je rsey bull was 

discarded f-rom each group and a Friesian bull was discarded from GROlli' II. 

The criteria used for eliminating theoe bulls were apparent loaa of sexual 

appeUte from th t omiltited during tho pn.vioua spring and/or a mar-bCS 

decliae in n quality since previous services bed been colle cted. 

.... - .. .  - ._ 

18 con were aftil.abu tor u uor en1 · 



( 11i) 2 untraiMCl Friesian cowa front a local t· arna; 

and {iv) 8 untrained cows (e J e rsey s.nd 2 A,yrsbire erose) fi'Cil 

the Massey Coll€:ge hero of monozyg.Qtla twins. 

All of theso cou with the exception of one pregnant teaser from 

the Awaburi Centre ,  had exhibited normal cy-c':5 ::al bl!lhanour prior to the 

trial. During the pre-trial perlod the untrained cows were tested to 

de te mint! the ir suitability as non-oe otrou s teasers. Because of excessive 

restlessness 2 of the :rlassey Coll•• cows we re diacarded • 

8. � 'l'he Cgll,e ction .Proce<l ure 

.. .. ... - -- .. 

Four factors ench dese rve separate conside ration 1n defining the 

collection procedure. They are the stalling and the o.rder of collection of 

e eh g roup  of bulla , the pre-oolUction teasing routine , the team of 

techni cians who bandltid the bulla and the method of colle ction. 

l.a} 1l!e �ulJ,i.ng and Ol.'d!r of C oll!l!O\iQO 

Eaeh group of bulle was colle cted on different d ¥Se On the 

atteznoon prior to a collection d AJ' ,  the bulla of the particular group 

conoomecl were t akan off their 'tethering lt.nee and stalled in the bull 

bam. The bulla were ranf.lomly allocated to one of the U at lla uaed. 

!bill l'1ll2dcD etalliDI oftlu usuall7 cUctated the aeq\lellOS 1n which the bulla 
were collected. !'be b\1118 w re al....,. eUlled and col1eoted ia e 

••q,ueace tor e:acb oea�nrot.t• comparlaoft. The exception to 

etal.l.il1c order cl1ctati the collecUGft Beq,ueace •• wben oe•U..U• t eaera 

wen t.lMd w1 tb one SJ"'Up ot lRal.la an \W oonaecvUw oollectlon dqe. 



On the second day the bulla were s �alled in readiness tor colle otiona 

b ill8 taken ove r the pl"trrio-. OCMt�llB cow now in tbe non-oestrous oor.ditim 

but if another oestl'O""' cow waa used , the bull w.s re  se lected from their 

stalls at rand� 

if( Another exception was that Dgll N�� 115 waa always placed in tbe 

same stall but he waa al'W83'8 colle cted in the sequence stipulAted by the 

table. The stalling order and ,  when necessary , the collection order were 

determined from tablee of ramom numbers. 

- - .. . ... ..  

Prior to the collection of the first service each bull was teas<-d 

for a mi.n.imum of 10 m..i.nutcs from ti1e ins tant he was lcac from his stall. 

Teasing involved allowing the bull to sme ll and lick the teaser cow, 

l eading the bull away from the cow and then le tti� h im t.oke a false mount 

at the tire which the colle ctor considered was 'llOSt beneficial to that bull. 

S light iafloxibili ty had to be incorpora ted , as if the bull was not 

ad quately prepa�d af ter 10 1Dinut caa ,  te asing was continued. The collector 

aa&esaed a bill • s satist"aetoxy prep-aration, and when ext.ra teaaing tillle waa 

needed • t hie ._. recorded. '!oward·e the end of tbe tri 1 acme bult. did 

not napon4 to tt. eina in .which cue tbe bull coneemed would be returned 

to bill atall ur1 collected after til rem inins bulla bad been collected. 

�I' tile tint etrrri.CIIe bad been coll Ckd ,  each bull 

1at q ntumetl to bie sta11 an4 bad a 10 mlnu'- at wbUat aaotb r 

bill ... beins collected. Pri.ol' to the colleeti.cm ot a aeoa Nn1. • a 



Bull 'X' - Taken from his st&U; .recelvet at least 10 miml�c;s teasing 

incli.Kti.t1g 1 falae tOOun1; prior to tbc 1st service be ing  

collected. After colle c-tion t he bull ie ret•Jrned to b:is stall. 

Bull ' I ' - Receives eim:l.kr treatment to Bull • x• .  

Bull • x• - Receives '1 mitwtoa teasing inclttling a false mount pr i or to 

tbe collection ot a s�oond aerrice; bull is returned to his 

stall and collection team wait for 3 minutes before taking 

Bull ' '!' frcm his stall. 

Bull ' Y' - aeceivea a1milar treatment to Bull ' X' 

Bulb are colle cted in pai m ( as above) until a ll bulla ha,·e had l� 

ae rrloes colle cted. 

D...i ling the pr-_.trial r-e r:tod i t was found that 10 m:lm& es teasi·ng 

f or the second !!e rvic tt l lo\ved no flexibility it' bulls bad to be teased 

for slight]Jr longer than 10 minutes befot'e col lecting the fi rst se rvi ce. 

A '1-minute U.asing eyste .;:; ?1-ior to the se cond colla cti.on w as t he refore 

adopted. 

,,c} Tbe Colll ction Team 

- - - - - -

'lbrouahoU\ the enU pre-tr:lal and trial pe rioda , a te of 

three aperienee4 tecbnic1ans bandl d the bulla. e tectulician Mde all 

the serri colle ctiou , another teased t.he bulla and tbe third technician 

p pa the anifictu vaginaa for eaeh bull. 
- -- - .... - ---

(4) J)!e !Qbo4 of CoUtc!ig 
The eqtd.; nt in prepa the artlticial .. 



TEASER COW RESTRAINED WITHIN COLLECTING BAIL. 

c 
d e 

b f 

a 
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COLLECTING APPARATUS . 

(a)  Ster�lised centrifuge tube.  (b)  Drainer . ( c )  Pressure regulating 
ta, . ( d )  Rubber casing and l�er. ( e )  Glass lubricatina rod. 
( f) Thermometer. (g)  Marking pencil. (h ) Cotton wool . (1)  Warmed 
beaker . ( j )  White Taseline. (k) Thimble .  



type of artifiei 1 vagina us6C! �re ahown in the se� photograph. 

'J.'be de tails of this type of artifici 1 vagina bav-tt been described b)" 

i' rry (1960) . Each b l\11 had bis own ��;rtificlnl vagina.. 'i"he tempe rature 

ot t.ht:� llrt.Hicial vngin.a was cht1ckcd i::nediately prior to a collect:i.on 

and ad just1·!enta !Mde 88 required I!U) th t the artificial vagina , when 

0 p resented to the bull, was in the tP.Ul];;erature range fr001 4 �-4 5  c. . bite 

va.seline was used as a lubricant.. The sterilised centrifuge tube wae watmei! 

and put into the wex m  thimble irl:nediatel.r before each colle ction w as made. 

'i; hfln making a colle ction , the leade r -would al low the bull to mount 

and the cCJllector 'WOuld t:·rs.ap the penis sheath in his left hand and apply 

the artificiAl vngin.e with his right hand. Any faul t.{ co ! lc ctions we re  

recorded. A f te r  the. techni cian hDd nwlo the oolle ction , tl':e ft rtif i C!hl 

vagina Vial\ placed f le t  o.n the �nch nnd lef t for one minu te -wi th the collection 

tube hanging from the drainer. After n-!llOvs.l of the insula ting thilllble 

the c ntrif uge tube wall plact::d in s. 11arrned beake r on the outside oi' which 

the coded number for that bu.ll on tha t  d ay and the se rvice nwbc r Wf! re  

re corded. ine se rvice was then passed through to tht; lal>oratory. 

tb ebaract.eri.etio ayt�ptcaa of oe•trus aucb 88 • oopious di.ach: m• of 

clear ucue, a.t W aounting of other 00811 and in particular e 

while 

A r tbe �leti ot a 4y'a collecti , a "'etel'inary au,rp ctftluctecl 

• 



utorua and cwaric a  exhibited signs cbaraete:.· riatic of the oestrous 

condition. ? he n none of the cows we re  d isplaying oestrous symptoms , the 

tt:aser cow was selected in accoroence with t he stipula t ions of "tbe 

expe riroontal design. 

6. 5 Stock M8n!gement 

.. .. ... - .. ... 

All the bulls used during the trial we re kept on te thering linea 

allowing res tricted movement end grazing. 

meadow hay plus 4-5 lba of me al pe r  o q. 

bull reoeived add i ti onal meal. 

each bull received �· bale of 

V:hen s talled CtYemight each 

l'he cows were gra7..ed as one he rd urxler open paddock. conditions. 

The paddocks used w re sevf:.' :ml hundrsd yanls aW&.J from the bull barn end 

out of the view of the bull to be collected. The cows ocC88ionally 

recei 'ft'd hay. 

..- - -- - -- .. 



CHAPTER vp; 

The d e tails of each assessment will be outlined anci the u 'lll&r'J 

deacri� the sequence in whieh the teats we re cond ucted. 

z,l Values gt Seman 

The vollll'le of seme n e Jaculated was rcaCI directly from the 

graduated centrifuge tube in which the service h ad  been collected. Readings 

we re recoroed to the neare st 0.1 ml. Froth ofter. capped a ser<r.Lce but 

ttis w as  not included when reading the volume. '' visual aase sment of 

appearanc� was a lso recorded. .a.'he asseas.nents ranged from "good .. for a 

thick servi ce  ( over l.iOO x 1v6 sperm/m.!. ) of good colour. through 

"moderately good" and " mode rateu to " thin" for a lo" density t"''crvioe 

( under 300 x 106 sperm/tnl. ) 

7. 2 Concentration of Spem Cell! 

The spe rm concentration ot each service was determined u ng a 

"'HUger Biocbe " abeorpti.ometer which had bee n calibrated e&ainat spera 

cozta made witb a Facba Ro\lenthal c,rtoae t r. Details of the calibration 

and ulta are �ed ia AppeDilu �. Tbs de tailed procedure waa aa 

tollewa; 

(i) 0.1 Ill. of 

exterior ot which w •• th D wip et.an. 

(ii) 
uliDe aolrntoa. 

le waa expell into 9 lllla. of tomalin-



( i'Y) The diluted sem.on as inve rted at least 10 times to ens11re 

edequa te nrl.xing ; 

( v) 1-2 llils of tbe mixed 88ftlple was used to rinse a curette e.nd 

the remainder poured into the rinse<1 cure tte , t.be exterior of which 

carefully wiped with a soft elotb ;  

(vi) tbe cu�tte was placed in the absorptiome ter which was 

standardised agn ina t  fonnelin-saline solution prior to each reading ; 

( vii) the d iluted nelften sample remained in the absorptiometer for 

5 minutes before the r� ading was recorded from the d ensity cale ; 

( viii) after record ing the result , the cu tte , micropipe tte aDi 

graduated 10 ml micro-cylinder tve re rinsed w ith formalin-saline solution. 
6 If the result showed a concontratir.m of 1000 x 10 spe m per o:sl. , 

or g reater, the tea t was r epea ted anrl the mean of the two read ings used 

in the analyses. The light f ilte r used in the abeocyti� ta rTes N o. 58. 
tYtls. The formal�saline solution was made up of 9 grms of Natl and 2 � of 

40� formalin pe r  11 tre. 
- - -- - - --

1,\ 5\ T4Y! Spel!! 
All the ll"Ye-dead coun' 'hrougbout the trial e re  made by the 

one teohn1c1an who e:qe rienced in th tec:bn.ique. Wi 'thin 3-4 minutes o-t 

a ""lee beU. colleckcl, a <1 p ot ne n a prepared for staining. 

Detaila ot the proce4ure we re : -

( 1) a wana, olean glua rod was dipped into th • n 1A tb 

• d�p ot .  place4 on a WU'Ia g� al14e; 

( 11} J 41'0p8 of U11D. 8 tai.D 



,� (111) the � was left in the nxming cupboard for S 

minutes fter hi eh the smear was prepared ; 
(1v) after ths smear had dri d a tot.al of 200 spe m  we re  cowted 

�t 400 z magnification, and all partially s tained ep� rm 11ere counted as 

dead. Betw en 5-10 field were covered in the count ; 

The stain w as  prepared as follows. Sol ution A co���prlaed 17, '75 

grma. Naali-'04 in 1 litre of d istilled water. Solution li contalnocl 17. 01 

grme IH2t-'04 pe r  litre. 50 mla o-f Solution B were added to 950 mls of 

Solution A together with 6 g of aqueous eosin yellow am 30 grma of anellne 

blue. Thie mixture was allowed to stand for 24 hours prior w til tcring , 

after which it was n1 edy tor use, 

- ... ... - .. -

7, J Mo£111 ty Asee omen ts 

Motili ty assessments were made w ithin 4 minutes of the service 

being colle cted and just ove r 1 h.o ur later for services \'lilhich ha4 been 

incubated at :S?�. The procedure for e ach aaseasment was a followss 

(1) A cle an lUlm alau rod wns d ipped into the aervi oe  or 

incuba� sample and drop of se me n  moun d under a glasa cove r 81 ip on 

a slide reaUn& on a warming stag maintained at 35-370c; 
(ii) the Ulity a ad.croscopicall,y aaseas afte r  the sample 

bed been IIOlttl�ed for about 1 minute (ll.75 nitica tion) , all asuaamenta 

e b,y the one technician; 

0 Bo viaib]¥ tU apeza 

+ Fn ape e:dd tU. 11110ti.li tr 

1 81ft .,U.li V "' DO ... 

1+ Slisht -- tieD 



{f 

2 Slight improve•nt over 1+ 
2+ erate wave motion or good motility in tb e  spera 

ot a thin service 
3 Strong wave motion with vigorous swirling 

:a Very mpid wave motion wi th rapid swirling or 

rapid motility exhibi ted by al l the ope m of a 

thin service • 

.. - .. .. ... -

'I ,s pH Measure-ment.! 
Th "CopeLbagen Radiometer" used for tlleasuring pi requi red at least 

3. 5 mls. of semen and l'!leas ure-:nents oo uld not be dete rmined for all services. 

Tbe ini tial pH was dc te rnd.ned 5 mim.& ea after colle ction and the final pli 

was determined a£ ter 1 hour' s incubation at 3'7°C. l'l'1e proced ure for each 

re ading was as f ollows : -

( i) 4 m1s of undil uted semen we re pipe tted into a small plas tic 

bawl and the ele ctrodes immersed. 

( 11} After the reading Tf8S recorded the a le waa poured into 

a nanow-bore 10 ml. pyrex teat tube and placed in the incubator,. or 

poured awa1 ; 

(111) ldur each reading , the electrodes were rinaed with w arm 

diatillad water and then dried; 

(iT) tbe calibration ot tbe m ter waa cbecked with a etanaard 

buttd at r ew-q 4 eding .. 
- - - - � 
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� 'l.! Initial Frncto!e Cogcegt::atieP 

Tho det.aila of the c libratit'm of the Hilger Biochem absorp tiome ter 

are reported in Appeooix 4. To me as ure the initial concentration of 

1' rue tos-e : 

(1) 0. 1  ml of undiluted semen was pipetted IL th a d xy  rntcxopipe t e 

into 0. 9 mls distilled wate r. 

( 11) 2 ml.s of 2% ZD804 • ?U20 and 2 mla of 0. 1  N. NaCH we re  

added t o  deprotcinise the sample , and s ample a left until collectiona had 

been CO!Dple ted ; 

( iii) the samplee ;�e re held in a wa ter bath at 100°C for 2 minu tes 

and filtered hot using '-'hatman N o. 1 papers ; 

( iv) 1.. 5 mls. of 0. � resorcinol in ethanol and 4. 5 mls of 35}-' 

hydrochlori c  acid were added to 1.. 5 tnl.a of t he clear f'il trate ; 

(v) the re ulting mixture w s heated in a wate r bath at ao-85°C 

for 10 minutes and then rapidly cooled in tap wate r; 

{'Vi) the intensity of the re:aul iing oolour re-action w as meanurei 

in the absorptiome te r wi th a green fi lter (lio. 49) ; 

( vii) afur c'Ye ry � readill4Js ,  'the absorptiometer was che cked 

againat a etandan& bleak. 

- - -- - -- �  

?, f lltHN'O!t!!ftJ gt S,pl ReiJ?O!\! 
Since the •liP8ri ntal de.ei.p neouaibted \be reatrain.ing of 



-51-

be en taking bull f :mrs  hie stal l and estiDl ting the time when a 

service could be collected waa te rmed the re-action time • 

... .. .... - - -

'1, t Sy .m,arx of .::iemen Aasesente 

'I'he procedure adopted wt. t.h each se rvice as soon as it arrived 

in the laboratory wa J -

( i) the measurement of se100n volume a rli1  an ssessme nt at 

appearance ; 

( ii) sampling for th ini tial motility asae smcnt nnd 1ive-dead 

count; 

( iii) sampling for spe rm concentration and initial fructose 

concentration; 

( i v) if the remainde r as 4 ntla or mo re  the ini tial pH was n:ad ; 

and ( v) the service was incubated for one hour at 3?°C and f inal 

motility and pH change as eased. 

Each o1' the f irst four stage wen completed wi thin 5 minute s of 

a service being collected. One technician meas ured pH , another the live­

dead and motility asee entente and the researcher me asured volme , ope :rm 

an! f ructoee conamtration and aaeeased aerae n appearance • 

., ... .. ... .. -



YAR'r IV 

RESULTS 
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A' the COID!ne neemen' of tbe trial each of the 2 grcupa c:ompriaed 
'I Je; raey, 2 .A.JTShire aDd 2 frieaitm bulle. In tbe final analyses of 

the de ta 2 bulla were diacerded from. CoiROUP I and 1 bull from GROUP 2. 

Reference to Appendix I will show that 1 Je rsey bull in each group (Nos. 
S3 and 359) bad e-xcept1onell,y low sperm output. Live--dead co�mta ahowed 

that these � bulls had almol'l!lal\Y low numbers of live spem indicating 

taulty epe1'1216togeneaia. lJfsapite the bnormalltie a in spermatogenesis, the 

li bido of the bulls wu atist'actor.v. �men output did not d ecline and the 

i ni tial concentra tion of seminal fructose was e�cepti�lly high. An 

Ayrshire bull (No. 16)  aa excluded from analyses on data tor GROUi' I. 

This bull had an exceptionally vigorous se rvice pattern, L18king good 

oollectiona diff icult to obtain and several collections were '!liased. 

Terms used in the results inclutle : -

ul.. i•h 
( 1) Total Spe m  Output ler Ball per Colle ction I.>ay�s the 

sun of the sperm 0011\ent of the 2 a rrlces 

i. e. Total Spelm Output a (Volwae 1at Serv x Spe rm Cone. 1st Serv) 
+ (Volume ?.nd SerY x Sperm Cone. 2nd 3e IV) 

wlt;th 
( ii) Total Semen Volume per Bull per Colle otion Dar is the 

aum of the volume ot the 2 eerri.cea 
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CHA.P1'ER 8 

Du to Dax VsriaUm Y! Seem Outeat !!¥1 .�mea Yola 

Durins the trial period , a pregnant traine4 teaser-cow was used 

with each group of bulla on 4 col lection day: • Since a standardised pre­

collo ction ro utine was adbe t'e'd to t hroughout t he  t rial and the same team 

of techniciaNS prepared and collected each bull , it was considered tha t th e 

data collected would indicate whether or not significant bet en day 

diffe rences in spem output and se:�n volume bad occurnd d uring t he  trial 

pe ri od. An��l.,yses on previo un data (Ap Ddi.x V) s uggested that such 

d ifferences '''e re of no real i1np0rtance. l•'igs. 1 and 2 show the respe ctive 

ave rage spe rm output and average semen volume pe r  bull per collection day 

"hen the pregnant cow was used as the te ase r anioal. 

Bull 1ro. 406 (URCU.P II) was excluded when develop ing the graphs 

and f rcn  the analyses , as data was incompl ete  on 2 days. .uull No. 354 

(GROUP I) had incomple te data for Collection Day No. 10 but av-erage 

figur a obtained from the outputs of this bull on the otber !S d aya w re 

aubati tuted and the total degrees of freedom in the analyses reduced by 1. 

Tbe r aults ot th e ana]3aea ('l'ablea 4 and 5) showed that both 

. groupa bad experienced unknown variable whicb produced between day 

cUtterenoea ill total sperm output wnieh we re  aisn1ticem at the 8% level 

ot probability. 
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JJ.a.. �.!!!!. sat If& Z. Ca;!c. F.Rszgd. fg!� � 
Square• SW1'! Sign if icang 

Between 6ulla e 110. 19 13.77 5.60 2. 38  .. 
3.41 

Between Dnya 31. '15 10. 58 4. 30 3. 03  • 
4. 76 

.trror 2:5 56. 67 2. 46  

Total M 198.61 

'leblo i: Analysis ot Va ria.nce for Between � Differences at The Total 

Spel'll Output When The l- · ftgnant Teaae r l< as Uaed w i.th GROUP I. 

s ource of Variat!g!! g,.!s., StJtU 2t !!2s F.Calc. P.Re9!!1 Teat of 
Sg,ua rea Square Significance 

Betweert Bulls 8 26:S. 28 32. 91 20. 96 2. J6  • •  
3. 36  

Between Dlf! S 11. 5e  1. 19 4. 58 3. 01 • 
4. 72 

Error 24 37. 76 1. 57 

Total � 322 .. 6 

Table th Analyais of Variance For Between Day Diffe rences of The Total 

Spera C utput '"i he n  the Pregnant. Te�r Was Used with Gro UP  II. 

Tbeae lev la of •icnitiuaoe in between da,y clitfereneea in total 

d to tbe uae ot a d1ftereat 

lmpUcit 1n theae �- waa varl.a� 

eacb wr ac1 between da;y efteote. 1t 

14 be oontoun&le4 wlth cow ettecte. 'the � (Tablet� 
no aSplticaat itferu a be • Clflll*4..,.. 
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1n the to�l apem output when o ither the between oesilO us or between 

�§!llnte 2£ Val'iatiao. !&!... Soma 5!l !2!! P11 C alc1 Jl I ne9!1. Test of 
S'lU!n! Square Sisnificang 

.Between .Bt.llls 8 137. � 11. 14 8. 14 2. 59 .. 
�. 89 

Between Cows 2 3. 58 1.. 79 0. 91 3.63 •••• 
s. aa 

Error 16 :51.. 36 1. 00  

Total 26 172. 07 
Table 6 :  J. na]3sis of Variance Yor The Total Sperm Collected li'l"(m Gro up I 

s2arce 2t Va ria�o!.'! !t.L· � 2!:  � F1Ca�� F•!t!r!• Tegl 2t !quarea Square Significance 
Between Bulls 9 212. 61 �. 29 a. :se 2. 46 •• 

3. 60 

lSeWee!\ Cf:/11 2 0. 72 0. �  0. 1 � 55  N. s. 
6. 01 

Error 18 63. 66 3. 54  
Total 29 :5:56. 99 

Ta)!le z; .Anal.,yais of V r.l.an.ce For The Tot 1 Sperm Collected l<"roaa GROUP TI9 

when Oeatroua Teaaer C Were U ea. 
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!!!e F,C!l!S. P,Reqdt T t oj'  
I §quam Significanqe 

Be tween Bullt 8 91. 29 114.41 f. 96 2. 59 •• 
3. 89  

2. 68  1.. 87 3. �  N.s. 
6. 23 

Error 22. 91 1. �  

!otal 119 .. 56 
T ble a: Aul,yais of Verianoe For :be to tal Sperm Collected from GROUP I 

§ggrgz ft.Vari.atioe AtL. S!!J! g[ ean E. Calc l!•Rti4t. !�et qt Squoroq s:;w;:a S!gnif ioance _q 
Beween Bulla 9 179. � 19. 9  5. �  2. 46 •• 

�60 

Be tween e-a 9. 90 4. 95 1. 34  3. 55  tl. s. 
6. 01 

Error 18 66. 64 5. 7  

Total 29 255. 67 

Table 81 Anal3aia ot Variance For Tbe Total Sperm Collected Fl'OID GROU.P ti 

When Non-oeertrou Teaser Animals re Used. 

Analyai ,:i, tbe date for ae!Ditn ..cl wben eacb. gn,tup w coll cW 

OYar the pregDant teaser cow 1nClicated t t noi tber SJ'OUP ezhibi tecl 

en d.y di.tf'eren a wbicb w en a1.gnif1cant at; tbe 
proba"bili V• ( T!})\et 10 aa1 U) 

level ot 



1291'9! of Varlatism , !.!• 1:1§! of 
.Squa�! 

8 

Error 1:59. 98 

Total 

17. 5 • 

16. 15 N.s. 

'fable 19' Analysis of Variance for the Total VoltllDe of Se!Uen C�>lle cte4 

.lt rom  GR.OUP I �"·hen The i' regnant Teaser Was Used. 

Source ot Vr.ri ation a ••. r!\ SU!U of Mean F. Ca!,c. 'ft'.RegS. 1.'e.st of 
-

Sgijarea Square S igr.ificanct 

Between Bulls 8 550. 63 68. 83 �1. 24 2. 36 • •  

3. 36  

lk twe@. Daya 25.. 67 8. 56 2. 64 3.. 01 N. s. 
4. 72 

Error 24: "17. 70 3. 24  

T�tal 31 654. 0 

Table U: .Anal.Tsiu ot Variance for the 'l'otal Volume of Semen Collected 

l'I'OII GROUt- Il Vrhen the L-regnant Teaser \\as Used. 

J'igs 1-4 showed that total spernt and aerr.en output were higbeat 

at the oommencement at the t.rial. Regreaai.on enal3ae we re  therefore 

calculated toa 

(1) deteraa:lDe wbetber theM apparent deoliDu in ot�Qut were 

aipificant, 

(11) oaleul.a oornoUon taotora fo� 

it a 4 ol.1De proved a1Cnif1ead. 

Tale ate caapr1N4 the colleoU 



SS?J!!'CC 2t Vel'iat�e 

Re areas ion 

Error 

Total 

� S!!!! 2{ S<iua.na 

1 14.� 

$S 183. 92  

M 1 8. 31 

........!P- FaC!lS. '·�� rsat !!: 
square Si&nificaaoe 

14. :59 2. 58 4. 14 N.s. 
7. 47 

5. 51 

table 12 2  Bctgreaaion Ana.l.J'aia on Total Spel'l'!l Colle cted F rom  GRCUP I When 

Regl'ft8sion 

Error 

1'o ial 

,S,s.L. SU!!.lJ ot 
Sgue!".!! 

1 11. 25 11. 25 

357. 79 

LCqlc. !',Re cd. 

1. 14 

::rest or 
Significance 

N. s. 

fable 1�: Regression Analysis on 'l'otal Spe rm C ol le  ctt.-d from � II ';.hen 

The j.-regnant Tea er Was Use-d. 

S�rce o£ VQriatign J.d.• SI!)! of Mean 
§.9uatu Sgyare 

Regression 1 

F,Calc, :P',Re<ld. Test of 
Sisnif'icance 

N. s. 

Anal;ra1a OD Total Spena Colle et 4 rom GROUP I h en  

r OGIIa Were TJaecJ. 



Source ot Variation cl. t. -

Regre ssion 1 

Error fi* 
Total 29 

S\811 of Kean F. Calo. -
Squares Square 

245, 78 

255. 67 

8. 78 

J',Reqd, Teat ot 

Signifi canoe 

4. 20 
7. 64 

N. s. 

Table 1.5: Regres ion A nal.ysia on Tptal Sperm Colle cted From GROUP II 

When Non-oe s tro us  Teaser Cows Were Used. 

So urce of Variati on d.  t. - St!Q! ot !!!.!!! F,Calc. F, Reqd. Teat ot 
Square a Square_ Significance 

Regression 1 33. 22 33. 22 3. 33 4. 14 N. s. 
7. 47 

Error 33 329. 8 9. �9 

Total M 363. 02 
Table 16 : Regression Analysis on Total Volume at Semen C ollected from GROUP I 

Whe n  the l'regnant Teaser Cow Was Used. 

Sou roe of Variation �- 3ums of !£.!!! l'',Calc. F. Re�. 'l'es� of 

Squares Square Signiticanoe 

Regre ssi. on 1 21. 29 21. 29 1. 1� 4 . 11 N. s. 
7. 39 

l!"!rror ss ()80. 21 18. 89 

Total 37 701. 5 

Table 1?: Regression Anal3sis on Total Volume of Semen Colle cted FrOIIl 

Q.BOUF U When the Pregnant !l.'eaaer Was Used, 
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Source � v1r1a ue !tJ:a.. S•g• � !£!! laC !1St Li!�· T t 9.f 
Sgu re Sguart S1inifit�anqe 

Rearea ion 1 58 1. 58  89 4. ?.4 N. s. 
1. '11 

Error 25 15'1, 17 6, 29 
Total 36 162. 75 

Table 18: Regre stdon Anal.Ysis on Tota l  Voll.Kl\e of � ... men Colle cted l' rom 

�OU1' I \'t hen on-otlstrous Teaser Cow �ere Used, 

§ource of Variatipn � SI.!!! of �tean F,Calc. F. Reqd1 -S�uarc-n �9'!81"J2 
RegressiGil 1 22. 39 2a. S9 2 • .)8 4. 20 

7. 64 

Error 28 302. 21 10. 79 

Total 29 :S24. 6 

Test ot Signi.!'i cance 

N , S. 

Table 1.9 :  Regression Ana4'sis on ToUJ.l Volume a£ ::>emen Col le cted I< rom 

GReW II When Non-Ccatrous Te aser Cows ':<:e n:: Used. 

Tables 12-19 ind icated that the apparent declines in sperm output 

am semn vollllle were not stati tieall.r s ignificant. I n  l ig ht of the se 

result , and because tbe data collected when oa stroua cows e re  used a s 
(rla.tk.t� 

teaaera d id not exhibit aD¥ liffiFS&Lt decline , regreasion anal,yaea OD 

the "oeatroJS-t uer' dau were not G)naidered necessary. Because the se 

regression anal.7a • ind icated that t he re  had not en significant declines 

in ape output and aeaen Yol , ouTeotion t ctora weN not deYe loped 
for use 1n the jor � 
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CliA.VliR ! 
1'r!atmep.t Eff eta qa Total Sr>el'D. O utput, Tot!}; Sgen Volw 

w Ayerye =oem Cgncentptlon 
9,1 '!!!a�t r:ffect 99 To tel SpeJj!! Oubu$ 

Data waa incomplete for Bull No. 406 (GROUr II on Collection 

:Day No. 2,) The average sperm output tor tbia bull calculated tl"''nl the other 

2 c::o llection dqe tilen oeetroua teasers re used was subo t tuted for Dq 

No. 2 am the total rees ot treedo11 in the ana)3sis reduoed by 1.. 

The F Talues for the fll'st order interactions we re  calculated 

by dividifl& each fira t orde r � an square by the ecmd order mean squa re. 

The F ratio for the test of treatmen t ef'fect.a was calculated as ithE r 

Treatment · S. of Treat:�nt JI.S.. 
Cow x Treat. s. Bull x Treat;.M. S. 

depending upon which first order treatment inte r-acUon mean-square w 

the greate r. �:ith GROW I ,  the former teat applied and in GROUl! !I the 

latte r. The degrees of freedom for t he  denocrtna.tors were 2 and � .  but 

the conserntive degree at freedom ( 2) were used in both cases when F 

tables we re  consulted to test the le vels ot signitioanoo. Theae tes ts 

were oonaenative esti t s of the 1 vel of aigniticance ot tnatment 

difterenoea , but ai.nce an.l7 3 cows we re --ed ae t asen b7 e cb iJ'OUP ot 

bulla , ucb consenatiam 1f88 eonside;n,4 n ce-rr 1lben iAterpretU. *e 

natalta . 
• 



..a-

�Be. 
IN 111 �1 166 129 518 � 82 54 

-: -1 Outrou 
K...oe.t. 

c. -total 

a 
o .. U"oua 
.N...Oeat. 

c. Total 

Oeab'oua 
1 loa-Out. 
Cc:M rotal 

Oeatroua 
'le tal 

Jlon-Oeat. 
!ot.l 

GraDd 
i 'total 

teRl! aoa 

�� _,.;::-._ 
12. 1'- . 1 . ' 

U. 1 ... 
2 SI 11. $ 

12. 4  7.8 
'· ' 7. a 

� a u. o  

11. 0  e. o 

8. 1  • 

19. 1 8.4 

ss. 5 22.1 

29. 1 16. 0 

64.1 38. 9  

;�; , 5. 4  
' 

S. l  e. a 

Y. o 12. 1 

a. a �0 

:a. a 6. 0 

1. 8  15. 0 

� 0  u. a  

2. 1  9. 0 

5. 8  20. 1  

10. 0 IS. f  

S.-6 21.. 8 

18.8 47.1 

9.f '·' 7. 8 9. 9 0 

• u 0 e.. o 7. a 

11. 0  14 4  1&. 1 18. 1 15. $ 

8. 1  , . .  1 11.. '1 ' 
7. 1 6. '1  7 .. 1 8.6 '· ' 

18. 0 14. 1 1&.6 21. 1 16. 1 

2 ?. a S. St  'I 9. 0 

'I. S 7. 1 6.? 8. 1  6.7 
16. 6 14. 5 12.8 11. 6 15. 7  

. a  22.4 ,.. a 3a. l  "- 9  

22.7 20. 6  a2. a 25. '  21.7 

4i.S QO 4ti, 1 58. 0  47.6 

Total Spena (no
1

) Colle ote4 from Bulla ot GBCUP I 

ad llon-OeaU'O• Tc ., c  re Uad. 

!otal 

YS. I 
68. 1  

2141.4 

ft- 1  

ea. a 
141. '1 

71. 4 

sa. a 
129. 7 

221. 8 

1Bi.O 

412.8 

Oetltrou 



so� et v��!se q. .4s.t· sa.r4 Mean l!C!lSt F,J.W�, d.(, for �e!!! of 
Sg,ua!l!! Sg,uaiJ !u1 :--:ismiti£-

ance 
Between Bulla 8 21G, 64 21.46 10. 25 2, 59 �1· •• 

� 89  

Between Cows 2 5.. 2.1 2.61 0. 97 � 6� 2.;16 N. s. 
6. 23 

Between Treatments 1 22. 43 22. 43 1:1. 99 18. 51 1; 2  N. s. 
98.49 

Bulla X Ca.a 16 42. 85 2. 68 3. 71  2. �3 16• 16 •• 
.s. 37 ' 

Bulla x Treats . 8 8. 78 1. 00  1. 54 2. 59 6;16 N. s. 
�. 89 

Cows x 'free.ta. 2 3. 73 1. 87 2. 63 3. 63 2;16 N. S. 
(), 23 

Bulls x Can x 'l'rcata. 16 11. 42 0. 71 

Total 53 314. 06 

l;eble 2t: Analysis of Vnriance }'o r the Total Spc xm Output r'rom GROtlr I 
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� 
0 :11 406 1U 158 se» m 511 11 3ft 701 Total 

• ouu-o. u.r 8.8 ' u. e  U. 3  6.4 f .. 4 16. 2 v. o 11. 2 109. 1 

lfe&-Oeat. 11. 8  5. 1  e. a " . s 9.8 6.8 10. 1 1:5. 2 6, 1 11. 5  98. 3  
Cow Total ai- 5  11. ?  17. 9 fi. S  21.4 11. 0 17. 7 ••• 13. 1 .. , 10'/. f 

1 Oenroua 1& 8  ••• 9.0 13.9 12.8 a. a ••• 10.? v. o 11. 0  10L9 
JJon-Oea\. 24 8  8. 1  lA. S  7. 2 e. a 1.1 6.8 12. 1  6.-4 u .. o 90.0 

Cow total IQ.4 11. 9 IS. I 11. 1  19. 6 l.A. -4  11.8 21. 0 1:5.4 n.o 1JL & 

6 Oeatnu:a 1G.e  "· ' 1!. 1  10. 2 a. v '· ' U. t  a. a 5. 8  U. 8  108. 7  

. Non-Ooa'- 12. 0 6. 2 10. 2 i. l  9. 8 6. 1 4:. 6  9. i  9 9. ? 84. 2  

Cow foUl 28.6 l.S. 8  22. :S  19. 8  19. 6  14. 0  16. 5  U. 2  1.1.7 � - 1�J. t  

Oeatnua 
ttotal. 11. 1 15.8 n. e & 9  M. O 22. 5  a&. I 40. 2  u. a m. o 124. 1  

BOD-Out. 
Total J?. 4 1f. l A. f  M. S  •• 18. 1 21. 8  :55. 4 18.4 0.2 272.4 

Gnall 1'ohl 88. 1  4&. 4 U. l  ?0. 1 60. 5 40.4 48. 0  ?5. 6 38. 2  68. 2 598. 1 



Source of Varia�im! !J... s 2t Kean F1Calc, F,Reqc!, a.,! to! T at of 
SSuan• ssUHJ ;rest SiiiDifisanSI 

Between Bulla 9 4-19. 52 46. 6 1  13. 02 3. 18 9; 9 •• 
5. 35 

Be-tween Cows 2 6. 12 3. 08  1. 08  3. 55 2; 1-8 N.s. 
6. 01 

Be'We.en Treatmen ta 1 44-. 55 44. 55 12.44 18.51 1�2 N. S. 
98. 49 

Bulls X Cows 18 51. 03 2. 84 0. 61 2. 26  18; 17 N. s. 
3. 21 

Bulla x Treat&. 9 32. 22 3. 58  8. 71  2. 50  9:,17 u. s. 

5,. 68 

Cows x Treats. 2 4.49 2. 25  0. 48 � 59  � 17 N. s. 
6. 11 

Bul la x Cows x 'l'ren ts. 1'1 79. 28 4.66 

Total 58 637. 21 

Table 23: Anal.ysi of Varianoe I or The Total Spe nt Output ''rcxa GROUi:' U 

Len c.eatrous and Non-oestrous Tease ra -'.ere I.Jsed. 

Note: Treatment F Ratio • treatment t s. but 1 J 2  d. f. used for teatina 

in 8p8 Dl  

D4iU 

Bull x Treat. ' s. aignifi eance 

lewl ot pr 



In detenn:ini• which bulla f4 GROUP I produced the eignitiamt 

bull x cows interaction the following calettlation was used : 

S tandard Error ot(oeatrous + Non-oestroua 
Toul Per Bull Per Cow) • 

• 

J 2 x Error N. S. 

J a x 0. 11 

do. 5 • t16df J 2 x s.E. 

a 2.12 XJ2.84 
· 3. 58 

'l'ho" bulls which showed cow tot 1 sp el'l3 output ditferencea of 
9 3. 58 x 10 or greater not shown b;y the oAher bulls would have contribu� 

to thia int eraction. Bull N o. 115 showed • mucll lowered output when COli 

No. 5 was llSed. Although reference to the ap: .endi cea will show that the 

colle ctor noted tha t for eome unknown reaoon the .. rvice behaviour was 

abnol"'ll8l. for the first service collected when this cow was in oestrous , 

no reaaon was suggested for the exceptionally low non-oe strous total. 

In contraat , Bull No. �5 sh owed a rked increase in output when Cow 

No. 5 waa �cd. No logical ntasons can be augge ted sa to lfby these 

bul.la produced tne intenctions with thia cow. 

In co.nparison with non-oestroLIS tease rs ,  the uoe of oestroua 

te ea ra increased the total sperm ou t.put b7 18 • .- in GROUP I and 18. � iB 

edapW in de� levels of significance, 

nS ett " waa � atanitiCBD" at �. cua� 

p�obab111 v 1D e1 tb r �·'l'ft-

lAwl ot 



GRDOl' I 
M.eaa + (l tani. • v 

Error 

Oeatrowt 
'leasers 8. 3  ! 0. 5 

-6?• 

Coeff. 
Var. 

31. 4" 10 8 · � 

QS.OUP g 

.... 
• Stand .. Coett. 

Error Var. 

Non-Oeatroua 
! 0. 4 

+ . - 0. 6 Teaaers 7. 0 30.� 9. 1  

Ttble 24 :  ltean Sperm Output (xl.09) and Coefficient of Variat ion r 

Bull Per Col:8 et-ion Da::� When Oes trot.z8 and Non-Oe strous Cows 

Were Used. 

A graph ot the distribution for t( 2) showed that tbe level of 

probabill ty for treatm&nt d i.ffe rences wee a% in GRCU£> I and 7. �fo 1n GROUP n. 

Since th�re were lirnitod degrees of froedom through only us.U;g three cows 

with each group , the data for each cow in the oestro l.l) and non-oestrous 

condi ti on we� average{} and combined. 

Oeatrou 

G,ROUP I 
2 I 

GROUP II 

.. 2 6 

10. 95 10. 59 10. 87 

+ Total - s. E. 

5'1. rl ! 1. 1  

48. 25 ! 1.1 

15. '11 15. '15 14.41 20. rl 19. 59 19. 29 105. 52 



S.o� 5!t V art"1!2!! �- �!!! 9! !!5 F11C11l �. LRege. 1'!t1Jt of 
i}qu.ara SSU!!!! S\mif!coer 

Between �ws 5 17 .. 02 �. 40 16. 8� 5. �  •• 
10. 97 

Between l'reatcoenta 1 tl. ?a 6. '18 33. 5 6 . 51 • •  
16. 26  

Err-or 5 1. 01 0. 20 

'lotal 11 �. 81 
T ble 26 :  Analyai& of ·Variance of .Avera�e Sperut Output j:er llull htr Cow 

used as an Oes t ro us  and N on-Oestrc:11a Teaaer. 

The analysis presented in Table 26 ind i oo.ted that when the treat-

rz1.e nt eff ect w as compared ove r 6 oo etrous--non-oeatrous replicati ons ,  

t he us e  of oestrous teasera h ad  pruduced an increase in total sperm output 

which was s18nif i cant at the 1% level ot probabi lity. 

9. 2 Treatment J-:ttect on Total Vol!.!! of S!men 

Ae with the d ta for total eper.n output an l'tverage r igure 

derived t rom tbe semen output cf Bull No. 406 on Colle ction Days Noa 8 

and 10 was a tl\uted for !!d.saing data on Day No. i, and total degrees 

ot freedom for GRCUl- II reduced by 1. In h ting tbe 81gntt1aan of the 

iD --�� �be eigniticance of tbe trea ent effect on total epe O'ltpo\. 
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� c *' 111 51 . - 1 198 518 S22 5I 256ft 'lotal 

2 
OeaU&ua 

10. 1 14. 8 11. 6 10.8 16. ! 5.6 6.6 12. 0  ?. 2 97. 1 

Noa-Oeat. 8.6 10. � 11. 1 11. 1:i. CS 6.3 10. 8  1.1. 1 6. 6  •. , 

c_. �oul 1 · '  as. a 22.6 2:1. 4  :S0.1 10. -9 11. 4  2S. 1  1S.. ? 187. 0 

1 Oeatrou 9, , 9. 5  u. a  11. 5 15. 6 5. 1 8. ? 1:S. 6 v. s ea. a 
N �at. 10. 0 '·' 9. 8 10.'1 12.2 4. 1 9.4 12. 8 7. 1 ,6  

Cow Totoal 19.4 19. 2  22.6 22. a 21.1 10.0 18. 1 ••• 14.4 190. 1 

1 Oe-etroua 8, 9 'l, 'I 9, 1 12. S 14. ?  � 1  8. 1  12. 1 0 88. &  
Non-Oeat. 6, 9 5. 0  10.4 11. 7  19. 1 5. 6  8. �  10. 3 '·' va. v 

Cow Total 15-. 8 �' 19.; �0 26. 1 1.0 • ., 16. ? 22. 9 1S. 1 165. 2 

Outroua Total 28.. � 0  A 8 34..6 46.8 15,8 I 5 Sf,? 22. &  277.1 
lf!j!D=O!!t, !obl 28. 1 25. 0 31. � M. O  3?. 9 15. 8 ae. v •. , 21. 1  255. 2 

azud Totoal 54. 9 57, 0 65. 1 68.6 84, 7 31. 6 64, 2 '12.4 � 8  �2. S 
. 

t'lbl 271 Total Voltae ot Se n Colle ot Fro Bull.e ot GROUP I When Oeatroua 

ar:ad R...Oeav teuer Cowa Were Uae4. 



Ssurst 3:f  .4=.1· sa or !.fe e [.,que. F. Re;� ...2:.1• Test et -
Veliatis .square a Sgus.:re for 'l'e!-t Significance 

• • !l .... 

Bet'W6en Bulla a �2.48 4:t. m �. 62 2. 59 0 ; 16  .. . 

3. 69  

Between Cows 2 13. 8 6. 00 2. 59  3. �  2; 16 N.S 
6. 23 

B«:· tween 
Treatments 1 a. es 8. 88 4. 02 18. 51 1;2 N. s. 

ra.\,. 
Bula x Cows 16 42. 59 2.66 t,. 1? 2. 33  16 � 16 

:5. 31  

Bulls x Treats 8 17.64- 2. 21 2. 6� 2 .. 59 8 ; 16 • 

5. 89  

Cows X Trtats 2 0. 02 0. 01.  0.12 3.63 2;16 N. s. 
6. 23 

Bul la X COWlS X 
Treats 16 1� 51 0. 84 

Total 53 428. 92 

table 28: AnaJ.¥sia of Variance :r or The Total Volume of Semen Colle cted 

Frocn GROU.f I W L en  Ceatro ua am Non-O�etrows Teas.sr Cows 'Rere 

Used. 
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� 
19 406 121 1� ao. 391 561 12 391 703 ToW. 

• 

• Ontroua 17. 1 t. t 15. 8 17. 8 12. 0 11. 8 e. • :US� t 6. 4,  10. 1 lK. I  

Bon-Oeat. 11. 1 6. 5 15. 0  18. 8 1&4 12. 7 8.7 15.4 1. 9  8 uv. :; 

C ow Total 6 18.4 :50. 8  a6. 4 26- f.. 24.6 15. 1 S2. $ u. �  19. 8 au. s  

2 Oeatrawt 11. 2 8 u. e a. e 15. 8 12. 5 s. ? 12. 9 2 ' 112. 8 

Non-Oea� 12. 2  6. ? 15. 6 12. 2 9 • •  U. 5 9.6 12. 9 5. 8  . :;  105. 4  

Cow Toul 27.4 18.6 27. 2 26. 8 24. 9 24. 0 15. 3 26. 8 12. 0 18. 2 218. 2 

6 Oeaboua 12. 4- 9. 8 16. 9 14. '1  10. 8 14. 1 1 ' 14. 5 S. 2  11. 6 120 •• 

NOD-Oeat. 1 5 ?. 2 12. 2 12. ? U. 2 U. 1  5. 6  12. 1 0 8. 8 96.4 

Cow !oial 22.9 17. 0 29. 1 27. 4 22. 0 a 2 16. 0  26. 6 10. 2 20.4 � 8  

Oeat. !otal 44-. 9 a 6 ft4. 1  46. 9 38. �  :sa. 5 22. 5 I 1?. B 30 •. 4 �!S?. I 

J CXl-Oeat. 
Total M. O 2 • 42. 8 43. 7  34. 0  �� 2� 9 40. 4  :US. ? 28. 1  �19. 1 

Grud Total ?8. 9 0 87'. 1 90.6 72. 1 '13. 8 46.4 84.. ? M- 5  58. 6  616. 8 

Table 29 : To tal Vol ume cJf Semen C o l le c ted F r om Bu l ls of GROUl II Whe n Oe s t ro us 

and N on-O e s tro u s  Te ase r C ows Yie re U sed . 



Source ot V•£• a.r. Smut g[ !!.!! ,l.Ca�5&. F.Rei4- d11:1 t,or fs1t it 
Sque£!t §qua:nJ Teal SisnifieanQ! 

Between Bulla 9 554, 57 61. 62 27. 15 2, 46 9 ;9 • •  
� 60 

Between Cows 2 19. 7:5 9. 87 2. 0'1  19. 00 1;2 N. S. 
99. 00 

Between Treat-
menta 1 24. � 24. �2 10 18. 51 1; 2 li.S. 

98. 49 

Bulla X CO'WS 18 40. 70 2. 26 0, 59 2. 26 l8 ;17 N. s. 
� 21 

Bulls x Treats 9 20. 41 2. 2'1 0. 60 2. SO 9;17 N . S. 
� 68 

Cows x Trea ta 2 9. 54 4. 77 1. 26 3. 59 2 ; 1'1 N. s. 
6. 11 

Bulla X Cowa X 
Treat 17 64. 55 3. 80 

Total 58 '1� 82 

Table 30: Analysis of Variance Fpr The Total Volt.�ne of 'ie n Colle cted 

From GROUI' II When Oest�tJB and Non-oeatxnua Teaser Cowa 

Were Used. 



These anal.7sea proved that the use of an oestrous teaser did 

not aignif'icantl,y increaao the total volt..me of semen eoll ctec1 from ei tber 

group ot bulla. �he significant tint order inter-aeticma 1D c::ROUP I 

both involved blllla. Co.lculation siadlar to t hat used in total spe:na 

a.nalyaea showed that in GROtiP I some bulla with I)I!Stl"'U,_""'10D-oeatroua 

d ifferences ot 4. 8 ml8 or greater, not COUI"IIOJl to all bulla , would have 

prod uc:ed the significant bulla x tre-atment inter-action. Again, &all 

No. 115 waa involved primarily becaws an except ionally 10" voltne ot 

semen was coll.e c:ted wt-.e n Cow No. 5 1Nl8 used as a non-oestrous teaser. No 

logical re aon can be suggest�. Bull N o.  129 would have ClOntributed to 

the inter-action because his semen outvut showed a greater increase than 

o the r  bulls but a consu- tent in<:rease occurred with each oestrous tease r. 

Bulla which showed a variation of � 9 nU.a in the total aeam 

output for e eh cow not shown by othe r bulla , produced the significant 

bulls x cows inter-action. Tb1.a inte r--action as primarily d ue to the 

lowered ae n output of Bull No. U5 l'lhen Cow No. 5 was ueed as a teaser. 
+ ceow I 

Uean -,�tanc}. 
Error 

Oestrous Teasers 10. 1  + o. e  
-

• 

Coeft. Mean 
'tu. 

S0. 2J'  11.. � 

26."" 10.6 

GROUP II 
- Stand. Coett. 

Error Var. 
• 0. '1  �-.� 

+ 0. 6  I -

!able §.ts •e 

proc!a 

Bull Per Collection Da7 Wb n o  atroua aD! Non-Oeati'CQa Teann 

N lJeed. 

• 



�e YOl'ile of aemen collected when non-oestrous cows we used 1n 

GR:.-tlt'S I and Il respective]¥. Within either group these incre..es 

were not :�ignific:ant at tiM S% l, wl but , as with t he  data on total 

sperm ou1;>ut , the pooling of reaults from both groups showed that there 

wa a significant i.Acrea.se in eemen voll.IIM wb$h . , oeetrou cowa were 

used aa teuera. (Table s:s) 

CCW NO, GRCUP I G.�U;:. I! 

TR� .--2 --
__!' - /"--__ _____J- TOTAL ! s. E. 

3 5 • 2 6 

10. 79 10. S9 9. 61 12. �  11. 28  12. 04 
+ 

68. 54: - 1. 15 

Non-oestrou. 9. 99 9. 62 8. 74 11. 75 10. 54 9. 64 + 
60. 28 - 1. 15  

TOTAL 20. 78 20. 0� 18. 35 24. 18 2:1. 82 21. 68 126. 82 

Table 32: Avea.-age Se:nen Vollllllt (mle) l·er Bull i>er Cow Used As An 

Oestrous ani A .Non-Cestroua Tease r. 

:tLean }',Calc. F. Resa. Teat ot Source st Van_ !t.L. s"!D' or -

Ssu.nrat Square SisnitiC!l!Q! 

Between Cowa 5 9. 59  1. 92 8.73 5,. ().5  • 
10.87 

Between Tl'eat- 1 3. 27 3. 27 14. 86  6. 61 • 
... 16. 38 

EZ'l'OI' 5 1. 11  o. u 

Total 11 111. 99' 
Tfble Ml Analpia ot Val"iaace ot Aftrage Se Output per Bull pd' 

C. Uaed .Aa .An Oeetm � a A N eetzooua Teaser. 
_. .. ..  - - -
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9,p !DapM Eftea on The Aftrase Spezom Con nt:rati.on 

In deriving tb1a data presented 1n Tabl!! 34 and 36 th followinl 

caleulaticn ..a uaed a 

Aver. Sperm Cone. per Bull per Collection De.y c Total SPf11! OuWJi!l 
to tal Hemm Output 

The analyeea indicated that the appe:r.oent increases in spe 

conc:entrBtion abown by each group when oestrous cows we re  .-oa aa teuera 

were not aiFrlficant, but pooll� the data from both IJroupa abowed that 

the increase in the average sperm concentra�ion was significant at the � 
leYel of probabil.i t7. 



� NO. 
:SM 

cow NO. 

O..Voaa 1198 
I 

on-Oeatau UlJ8 

9ow fo•l UM 

Oo•� 1319 

cm....Oeav- WO 

CCII total 21<» 

1 O.•ao 11� 

lfao-Oea�rowd.lf.t 

c M10 

111 

6U 

621 

1236 

821 

742 

1:i63 

7?9 

480 

12� 

351 

� 

�1& 

61.9 

213 

�0 

508 

316 

269 

585 

365 

500 
586 

1086 

?a:; 

561 

1344 

91g 

769 

1688 
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ag 

588 

610 

11g8 

571 

582 

1153 

558 

603 

518 

1:575 

1264 

26S9 

14-51 

�1 

2818 

1431 
1386 

322 

919 

� 

1752 

9"/V 

755 

1732 

52 

825 

811 

16M 

9M 

672 

1606 

'1SO 802 

f88 ?W 
U61 �71'1 1508 1552 

:164 Total 

1111 74» 

U23 7319 

2234 147M 

1219 8M8 
1085 6 989 

2W4 1�7 

11.25 7886 

870 6�89 

1995 14875 

M£55 23669 

Hop:Out. ToL PlO 186S 819 1916 1795 3917 2$76 2233 30'/8 21297 

GleD4 fot.l fQVI 4068 1712 4118 5512 8174 4992 4794 6533 44966 
. ( 6 Jt!d! Ha Awrage Spena Concentration x 10 per ml) of The 'l'otal Sperm Qutput From Bulla 

ot QROUP I \'rberl Oeatroua and Non-Oestro us  Teaser Cowa We re Used. 
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S.Ot1ree of_ltzia__:t;i..on �Oll •.. ot l,. SYJ!! et SSU!£!1! J!etn Sq, PaCAJ.a.. 
.Ill 

Betweo Bula 8 5,342,407 655,&X> 59. 96 2. D9  8J1.1 
&. 

Between Con a S.0,518 5,25i 0. 2. 19. 0 2J 
ei. o 

Between 'l'reatnmta 1 1tX,192 104,192 ... ?1 18. 61  1J2 
.... 

Bull8 x Cows 16 174,851 10,928. 2 1. 08  I. N 16JlB 
&. Sf  

Bulla x �atmenta 8 � ,165 '•010.6 o.u a. s  �· " 8J18 

CoN x Treatment�� 2 4S1860 21,9� 2. 12 :s. ea au.e 
a. = 

Bulla x Cowa x Tre ats 16 165,'126 10 ,�7. 9 

Total 5Z 5 , '177 ,719 

Table &Da A.nal;re18 of Variance !''or the .Average Sperm Concentration For GROUP I Whea Oeatro• 

ant Non.-Oestroua Te aser C ows \� e re Used. 

•• 

•• 

• 

,. 

• 



BULL MO 
COW NO. 

6 Oeet110• 

Non-Oea'-

Cow loW 

SI Outnua 

N��t. 

1t 408 

10Q 880 

1014 781 

IO&f 16M 

1101 

1.116 940 

_.,.. 

181 158 804 aw M1 12 191 101 total 

151 861 iU .. 118 959 1<»t Ute 8098 

61� '171 ,. uo 118' am 10M U.VI avao 

11M 1612 1897 1058 a:MO 1811 8118 

m tsa ne e• 1au sat 1121 1SI6t IIS.8 

917 590 vu •• V19 951 uoa 1111 867'0 
Cow 1'o-al 2220 1910 1191 1M3 liO uoe ��- ·nu MU 1U8I 

• o •• ,r_ 

Nor..OO:et. 

Cow fo'al 

1139 m 

111& 

ViS 8M t\91! 

I I 

� 1;14.4. 911 1115 1190 ia& 

ea aa1 818 1180 1102- sea� 

s.eav 15U 1•� ma 111• 1861 1?36 un al9a 1826? 

O.e'lfttua fo'!, *'' NUl � MW 1681 174r0 1111 2705 . 118 Wl 18111 

aon-o.at. fot. D74 U85 1:»6 2U7 2Uf' !MO JfM 2628 U17 � 261ft 

�l'IUJII Total 6741 U01 �· 4606 501.9 1180 6135 1113 8611 8986 Mftfl 

tablt Me Anrap &pea CODJentaid.oa (x 106 per Ill.) ot Tbe Total Spma oatpu' PztOa Btllla 

of (}RCtn- U Wbea Oe-a•roue aad Non10.a•roua Teaaer CWII Were UN4. 
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.i.o_�ctf VAJ:• Peit.. of F. Sum ot Sg,uaree �ean Sg,UU"e P1Calo. !:1Rec. a.t! to_-. !Ill 
twecm Bulla 9 2 , 149 ,.120 236 , '791 17. 27 3. 18 9 ;9 

� 

.Be\'ween Cowa 2 9 , 019 4 , 510 0. 38 � 55 Sl;18 
6. 01  

Betwe�n Trea�menta 1 55 , 754 55 , '754 4. � 18. 51 1;1  
96. 49 

Bulla x Cowa 18 214,435 11, 913 1. 09 2. 26  1S J17 
S. 2.t 

Bulla x Treau 9 124 ,410 1:5, 823 1. 27 2. 50  9;1' 
5. 88  

Cows x Treate 2 14425 '7 ,213 0. 6!3 3. 59  2J1? 
s. u 

Bulla x Cowa x 'l'resta 1'1 185 , 265 10 ,898 

Total 58 2 ,752 ,4.28 

Ta'bl,eH�Ia Analysis of Va rl.ance For The Average 3p61'1D Concentration for GROUP II 'lbeD 

Oeatroua and No-n-Oestrous Tease r Cawa Viere Uaed. 

Notea Bull No. .C)6 Cow No. 4.. Oestrous - aubnti tuted data , 80 total 4. t. red t.lOIICl » 'one. 
Treatment F. Rati• • T�etment lll.S. but 1 ;2  d . t. uaed for testing a1pif1CIU'JOee. 

Bull x 'J.'reat.M. s. 

•• 

M.S. 

B. 

N.S. 

N. a. 



GROJP I G:RaJf' n + 
�------------s 4 2� TOTAL - S. E. 

Oestroll8 826 928 8?6 910 972 934 5446 ! ...wo- 1 � 

�atrous w •rr1 1'1? 8'12 867 89� 4999 ! _§PQ yo 
�otal 1639 1?05 1653 1782 18� 1827 10445 

. 
. 6 . Table 36: AYerage Spe.rtn Concentration (x 10 per ml.) o£ Total Spe 

Output l:'er Hull E'er Cow 'fir.en Used As An Oestrous and A 1 on-

Oea troue Te aae r. 

S o:nirce of.' V ar. 

Be tween Trea� n ta  1. 

Error 

Total 11 

.§um qt 
Squares 

6 ,809 1 ,362 

42,523 

F,Calc, 

2, 80 

12. 23 

l,.Reqd. 

6,61 
16. 26 

Te§t ot 
Signi ficance 

N, S, 

0 

fable 39c Analysis of Variance of Average Sperm Concentration of Total 

Bpem Output Per Bull Per Cow �'her. U od A-B An Ocatroua and A 

Non-Oeatrows Teaser. 

ezperimellt waa to detemine 'the effect of 



cond serrice and treatment was carried out. 0!\l.Y one r eplication waa 

anal.rsed for each group of bulls. A replication in thi case w as  rega:Ned 

N the data collected when a cow was firat u.aed as an oestrous teaser and 

late r as her 01m non-oestrous control. '!'be replication in eadl group 

selected for analyais waa that rep lication which show-ed the greatest 

apparent t.reataant effect in total spel'ID output. In GROW I this occurred 

Wllen Cow No. � wu \.Wed a.a a iea&er end for GROUP ll it was C011 No. 6. 

'l'able2 40 and 41 irrdicated that in the se replications ,  neither 

group experienced interactions between the treattoo-ntu imposed am ei tber ot 
the two sei."'ri.ces eo tlccted from each bull on either of the eo llc ction day& 

involv,.:::� 

Neithe r  group showed s igniticant diN'emnoes in t he  sperm content 

of the first services and second services, but the highly significant 

bulls x services inte r-action in GROUP II aro e beoauso indiv.iii ue.l bulla 

d iffered in the spem con tent of their services. 



Souroe at d. t. Sums ot Kean -
F. Calc. F. :Reqd. d. t. fgr Test ot 

Variation �quares Square � Significanct 

Be tween Bulla 8 44. 59 5. 57 2. 92 3. 44  8 ; 8  N. s. 
e. oz 

Between Ser- 1 1. 40 1.40 0. 73 5. 32 1 ; 8  N. S. 
vices 11. 26 

Between Treat- 1 7. fll 7. 57 5. 11 161 1 ; 1  N. S. 
ments &4 , 052 

Bulla x Se rva 8 15. 27 1. 91 2. 55 3. 44 8 ; 8  N. s. 
6. 03 

Bulls x Treats 8 2. 5'7 0. 32 0. 43 3. 44 8 ; 8  N. s. 
6. 03 

Servs �' T re ats 1 1. 48  l. 48  1. 97 5. 32 1 ; 8  N. S. 
11. 26 

Bulls x Serva x 
Treats ij S, 98 0. 75 

Total 35 78. 88 

c."tt11  r 
Table !Q: Analysis of Variance of Spem GoneentraUen of Each Servi ce  

C ollected f rom  Each Bull o f  GRO UP  I When Cow No. 3 Was Used 

As An Oestrous and A Non-{Je strous Teaser. 



&u� Q£ Iari���sm 

Between .Bulla 

Be twclen Se rviaea 

Bet'wet!n Treatments 

Bulla x Se rvices 

Bulls x Treatments 

Se:rvs x Treatments 

.!t..tt.. 

9 

1 

1 

9 

1 

Bulla x Se!"VB x Trt�ata 9 

Total :;g 

-8$-

§l,l!lt• t:tt }!ean 
Squares §quare 

64. 96  7. 22 

12. 1 12. 1 

18. 5 18. 5  

65. C1l 7. 23 

1.1... 93 1. 33  

2.4 4 

10. 7 1. 19 

185. 65 

r. ca1q, r ,lle94. !la!sfgr Teat !! 
Tot Signiti� 

1. 0  3. 18 9;9 N.s. 
5, 35 

1.6'7 5. 12  1;9 ll. S. 
10. � 

7. 71 161 1.;1 H. s. 
4062 

6. 08 3. 18  9;9 • •  
5. 35  

1. 12 8. 18 9;9 lli. S. 
5. 35  

2. 01  5. 12 1;9 N, s. 
1 56 

Table 41 s Anal.yais of Variance of Sperm. Content ( x  109) ot l:..ach Service 
T 

Colls cted l''rom Each Bull of GB.CUF II When Ccm N o. 6 Was t! eed 
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§guroe ot Variati-on � Suma ot � P!Calc. F1BegQ. d.t. fo� .I!•t m: 
Squarea Square Test S:ignifi.cano 

Betwoen .Bulla 8 62. � '1. ?9 14. 16 3. 44  8 ; 8  
6. 03 

Between Se rvicea 1 1. 32  . 1. S2  3. ?"1  5. 32 1 ; 8  
11. 26 

B-etween Treatments 1 1. 32 1. 32 &. 40  5. :i2 1 ; 8  
11. 26 

Bulla x �e nices 8 
2. '18 0. 35 9. 78 3.44 8 j 8  

6. 0:S 

Bulls x 'l'nata 8 4.. 39 0. 55 1. 22 3. 44 8;8 
s. os 

fl£rYS x Treats 1 0.01 0. 01 5. 32 lj 8 

11. 26 

Bulls x Se l"V8 X 
Treats 8 3. 61 

Total 35 75. .,, 

Table 42 : Annlyois of Va.rirmcu of Semen VolUIUe (mls) of .r·ach JE.: rvioe 

Colle cted J!'rom Eadl Bull of GROU.::' I Yil ,en CcM No. 3 Was UsGd 

Al5 An Oeatrous and A N on-Cestro us Teaser. 

• •  

N.s. 

N. s. 

N. S. 

N . s. 

N . s. 



&a,m- ar v,r1auoe Sa!· Sums ot Kean - J',Calg, F.Recp. 4.t. fo1" Teat of --
Squae• ssuae T!a\ S1gnifi �  

Be�en Bulla  78. 39 8. 71 2. 62 S. 18 9;9 N. S. 
5. 15  

Boi."ween Service• 1 2. 7 2 • ., 0... 81 5. 12  1;9 N. s. 
10. 56 

Between Treetmen� 1 14. 39  14. ::18 24. J9  5. 12  1;0 •• 
10. 56 

Bulls x Services 9 30. 01 3. 33 4. 62 � 18  9;9 • 
5. 35  

Bulla x 'l'reata 6. 18 0. 59  0. 82 � 18 9,;9 N.s. 
5. �  

Servs x Tre ats 1 0. 01 o. w. 0. 14 5. 12  1;9  N. S. 
l) . 56  

Bulle x Servs x 
Tr�ats 9 6. 44 -o. 12 

Total 39 138. 12 

tagl.e 4:S: Analyaial of V u'iance of Semen Volume (mla) at Each Se l"'tice 

Collected :From Each .Uull of GRO :j¥ Il f.nen Cow No. 6 '!f.aa -:.Jeed 

Aa An Oestrous and A Non-Oestrous Teaser. 



Aa wi -tb the data relating to the p;pem oontent of each 

o rrice ,  tile onl,y aignificant interaction waa tha t  between the aervioea 

and the bulla of CROllP It. In t bia instance , however, the interaction 

w on]3 ai.gnificant at the 5";' level. 

§.pgrce of Variation At.!.. Sua gt Mean 
-

Ji',Cal5r, _E,Re-qd. clrt,tq,r Test Qf 
Sgga:res �'-£!! I£.!1 Sisni! i catlC!'-

Between Bulla 8 08S. 20 47. 90 12. 38  ' 44 8;8 e• 
6. � 

.Betw-6on �rvioea 1 18. �  18. � 3. 86  111 1; 1 N. s. 
40&2 

Bftween Treatments 1 20. 10 20 .. 10 4. �2 161 1;1  N. s. 
4052 

Bulla x Se rvieea 8 S0. 95 �. 81 5, 6f) 3. 44 8 ; 6  • 

6. � 

Bulls X fre.sta a 10. 04 1. 96  1. 19 3. 44 8 ; 8  N . s. 
6, 0& 

Serr x Treats 1 4.'16 4. 76 4. 49 5. �a  1.; 8 K. s. 
u. ae 

Bulla x Serv x Treats 8 B. M 1. 00 

'l'oial :55 4?5. 93 

ftblo +J: 6 Ana13Bi.s of Va riance of Spem Concentration (x 10 /ml) of Each 

Serv1ae Coll cte4 From ladl f.ul.l o t QB.O'f.JP I Wben Cow No. � 

Waa Uae4 An Oeatrcua aD4 A lion-OeatJ:OW& � .. r, 
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soul!:! 2t Vmattse � s-. ot lk:� F1C�olo. F.elle�. cl1t. f!!l T••t 2' SquaB! Square 1!!1 SiBnificance 

Beween Bulla 9 153. 3-':> 17. 03 !. 94  3. 18 QJ9 • 

5. 35  
t'IJcten 3e rvieea 1 72. 90 72.90 6. 02 161 1;1 N. S. 

4052 

Between Treatments 1 8. 84 S. M  0. 7� 161 1; 1 N. s. 
4052 

Bulls x Services 5-� 88 4. 32 0. 98 3. 18  9;9 N.S. 
5. 35  

Bulla x Treats 9 18. 14 2. 02 0. 46 3. 18 9; 9  N . s. 
5. 35 

Se rv. x. Tre a ts 1 12. 10 1�:. 10 2. '15 5. 12 1 ; 9  111 . s. 
10. 56 

Bulls X S€ I'V. x 'i'rcats 9 39. 60 4 .. 4 

Total 39 34�. '76 

Table 45: Anal.J'ais of V�.riance of �pem Concentration 6 (x 10 /m) of r;ech 

Se rrlce Colle cted l'l'Oill Each .i�ull ut GROUP TI Vihen Cow lio. 6 ";ias 

Used A s  An Oes trous and A i'ioo-0cstro us Teaser. 

The anal,y&is on apoxm concontration imiceted that in the 2 

replicaUrma eDiline<t the service x treatmen t 1ntel'-actic:ma 1N1"e not 

a1gnitiaent at t he  5)b le'Nl of probab1li\Y. 

tabl'r'l •()...% indicatea that although td.piticam first ol:'der 

inter-a�iom OOG.lrred between bulla md arrlcea in cme or other ot t.be 

b lla 01' ... 

or 
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�i�nt that the second .'1-vi.c::e • 

... .., _ _ __  _ 
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� 10  
Trettmetn Ktfes:te on I:oborator.y Teste Applied and Sexual �!pO!l!e. 

10.1 IniUa� Fructose Concentration 

The te chnique for measuri ng the init:ial ctmeentra.tion of seminal 

fructose was not satist'nctoril..y standardised until the latter part ot the 

trial. The onl.Y oestrous-non-oestrous replication witb comple te data 

was when (.;ow f, 2 was used AS a teaser with GReW' Il, This was the OJ1.ls 

data arull,yscd. 

In this replicate the re  was a sipit icant decrease in the initial 

concentra tion of setainal fructose when the cow wru used as an oe strous 

tease r. Since data from only 1 cow was analysed this result hns been 

treated wit h  caution. The re was a lso an indication t hat th e  average 

fructose concentration of the se cond se rvi ce  was ;n-eater than the 

concentra ti on of the first se rvi ce  although the d i f fe rence wao not 

signifi cant at t . �e  usually accepted s,r; hvel of probabili ty. ( � .0. 05 (P< 0. 10) 
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BULL BO, 
1i 401 122 118 � 3iV 161 12 591 101 '.fpttl 

1'RXA1UEN'l' 

'irat 2. 18 4. 01 4. 80 7. 11 e. as c;. ss e. � 1. 90  2. 10  4. 21  "'· 
Oeavcua 

SeaCD!l •• as 7. !50 8. 05 7. 68 7. 50 7. M 4. 30 7. 15 3. �  8. 70 ea. a 

4foul 6. 81 11. 16 10. 81 14. 8&  14. 31 14. 70 11. 00 11. 05 e. ss 10. t:S w. oo 

Fin' 2. � •. :sa a. oa 8. 97 8. 68 8. 08 a. :so �. 85 6. '16 &.61 66, 11 
NOD-Oeat. 

SecoDd 5. 53  6. 41  10. 50 7. 81 6. 05 10. 50 7. 00 a. ea 1. 65 6. $1  72. 11 

Total 7. 96 9. 75 18. 18 16. 82 14. 73 18. 58 15. � 14. 53 u. 40 10. fl'l �. ea 

Fint Sew. total 5, 01 8. 37 12. ea 16. 12 1:-.. 11 14. 93 14, 80 9. 75 e. 65 9. 88 116. 97  

Sec, Se D't Tota1 @.76 12. 91 16.56 15. H 1L o;; 18. 30 11. w 15. G 9, §§ 12.92 131. eo 

Q.nnd Total 14. "  21. 10 D. a 11. ea as. 08 &3. 2a 86. 15 25. 58 1a. aa 21. 90 261.12 

fable 4@& Initial Concentration ot Seminal Fructose (IISr./ml) ill Senicee CoUe ctec! )'rea 
Blllla of QRCUP II When Cow No, 2 Waa Uaed u an Oeatm WJ and A Non-oeatJ:O � Teaser, 
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Source o£ Variatiqp 9r f, Sum of figuarea !!ean Squan 

tween Bulla 9 81. 02 9, 00 

.Bet;ween s�' rvicea 1 �. 68 �. 68 

Be tween T:Natmenta 1 16. 41 6, 41 

Bulla x Se rvi ces 9 21. 94 2. 44 

Bulla x Tree's 9 17. 10 1, 90 

Serva x Trea ta 1 1, 18 l. 18 

Bulla x Serva x Tre ats 9 1, 05 0, 18 
Total �9 1M- � 

f.Calc, f,RgCld. d,(, tor fttt S( 

3. 69 3. 18 
5, J:)  

� 97 5. 12  
10. :56 

8, 64 5. 12  
10, 56 

3. �  3. 18 
a. �s 

2.44 � 18 
S. �D 

1. 61 5, 12 
10. 56 

Teat Sil!liflcap!J 

9 ;9  • 

1J8 N, S. 

1JI • 

8 J 8  N,S. 

I J I  l'f,S, 

1JI .Pe lillt 

Table 4fa A�ais of Variance of The Ini tial Concentration of Seminal Fruotoae in SerYlcea 

Colll: ctcd l ram .Bulla of GROU"r II When C ow  No. 2 Was Used o.a .An Oeatroua and A 

Non-Oest m ua Teaser. 
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10, 2, Percemye ot Live Spera 

Since live-deed e timatea 'W4 re made on both ot tho eervieea 

colle cted from each bull each collection daJ', the npUcation in each 

B roup in whicb the l18e of an oe strous cow had prodQCQd the greatest 

increase in ape rm ogtput was analyaei. For GRO�.&.; l ''tda reaul ted ..mm 

Cow No. � was US6d , and with GROUP II with Cow No. 6, 

The anal.,yaea showed that there we� significant dif ferences 

between bul ls. Diffe rence� between the 2 se rvices am between tn ntmenta 

we re small end did not approach significance. Thll8 ,  t he  quality ot 

the ee rvices f or tbe bulla used in th is trial waa not intitaeDC.a b3' 

the physiologi cal condition of the tease r when quality was measured 

by live-dead count of the ape rm. 
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BULL NO �54 115 351 365 129 518 322 52 �·-1 Total 

mEAnmft SERVICE 

�Pi rat 1"- 78 � 7"- 78 70 40 77 81 608 

Oeatroua 

r--

90 74 � 70 72 76 6"- 86 80 606 

'lotal 164 152 79 144 150 146 104 168 181 126� 

First 80 72 44 78 80 79 51 71 8f, 6�9 

Non-oeat. Seoond 80 72 36 80 10 80 67 81 75 651 

Total 160 144 80 158 160 159 

P1rat Service Total 154 150 80 152 158 149 91 148 16� 1247 

Sec. Service To tal 170 146 79 150 152 156 131 167 155 U06 

Grand Total �24 296 159 302 110 �05 222 315 320 255:S 

hble 481 'l'be Percentage of Live Sperm in Services Collected From Bulla A QROUP I When 

Cow No. 3 Waa Used Aa An Oestrous and A Non-oeatro ua Teuer. 
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.SoJa'CI_o�t.Yarlad.M _.d._f.._ SU!J!! gl M••!l Sg,uere l•Cn�c. Fa.Resea da t. 1'21' TJI!! 2£ 
SQuare a ll!1 Si&UJ.oanq� 

Be tween Bulla 8 ea2a 7'18. 5 12. 23 �. 44 8;8 • •  
s. � 

Between Servicea 1 97 97. 0 1. �2 5. 32 1;8 N.s. 
11. 26 

.Be'heen Treatments 1 21 21. 0 0. 64 161 1 J 1  N. S. 
4052 

Bulla x S6l"Yi.cea 8 509 63. 63 3. 46 3. 44  8;8 • 
s. o:s 

Bulla x Treats 8 1i6 24. 5 1.33 3. 44 8 J 8  N. S. 
6. 0� 

Serve :x Tre a ta 1 � 13 1. 80 5. 32 1 ; 8  N.s. 
u. oo 

Bulla x Se rve x Treats 8 147 18. 38 

Total 35 '1231 

Table 49 :  Analyaia o f  Varianoe o f  The l>ercentage of �" ive Sperm in Ser vioea ColleaW Frc. 

Bulls of GROUP I ?lhen Cow No. 3 VJaa Used As A n  Oestxo ua and A Non-OeatJO .aa Te ... l'. 



BULL MO. 

'1'Rl£A 'l){ENf 

�Pint 

Oeatr-�Second 

·ToW 

19 

ao 

'rl 

187 

� 

u 

74 

la 

122 

'I 

'14 

1&1 

-es-
lM � 

M 

'r1 

141 

'11 

81 

118 

391 

'18 

81 

160 

:581 1J 

,. 81 

8 so 

1N 161 

3W1 

78 

68 

146 

'101 Total 

h. "' 

" 711 

5 
\ \ 

'\ 

(Pint '" 81 " 81 55 81 f2 81 60 8'1 ,�,\ 
fioa-<>eat. SecoDI 68 M 81 71 f6 71 88 70 76 80 · . 'tu \ 

To'-l 141 111 182 1N 181. lB1 :ISO 1J2 131 1V7' : 
' � ' \  l\  

> � \. 
!\,rat Serv. Total 1M ill 1M 181 128 1§1 147 1§?' 1H 118 · 1IQI \\ . \ 
Seooad Sel'r. i'otal 148 1J8 119 141 1f.1 1§0 166 1.00 141 Uf �11 \. 

GnJid 'total 191 262 311 314 26i 311 111 ____ &17 afi Ill . �-

ltN• §2• The .Percentage ot Live 8p1 a  1n Senieea CoUt oted Frcxa Bulla ot OROUf II "'-lt 

Cow Ko. 6 Wu Uae4 Aa An Oeatro�a and A Non-Oestrous Te r. 

�-.. 
\ 
\\ \ ... 
·,\ 

� 
I ., 

\ 

(\ . 
.. \\ 

·,, \ 



Soym 9! Variaticm .e..J:a. Swn• ot 
Sgyarea 

.Be tween Bulla 9 1�22 

Between Se 1'Vi cea 1 � 

Be tween Treatments 1 20 

Bulla x Se rvioes 9 M4 

Bulla x Treata 9 :50'1 

Sel'ft x Treats 1 '78 

�118 x �1� x Trea�a 9 552 

Total 39 U'10 

-� 

� F,C�lc, SgWlr! 

146. 9 �. 85 

3. 0 0.04 

10. 0 0, 26 

38. 2 C). 62 

34. 1 0, 56 

'18. 0 1. 27 

61. � 

l• &<ld. !1.. t• tor tees at 

3. 18 
5, .,55 

161 
4052 

161 4052 
:5. 18 
5. �  

:5. 18 
:;. so 

5. 12  
10. 56 

Ttst SiBnitiQ!J!:P 

9 ; 9  • 

1; 1 N, s, 

1;1  N, S. 

9; 9  N. s. 

9 ;9 N. S. 

1 ; 9  N.s. 

Table §1: Anelyaia of Variance of The .i.;ercentage of Live Sperm Collected From � ot 

GROUi- II When Cow No, 6 �aa Used Aa An Oestrous and A Ncn-ocetroua Teaaer. 



timate. 

A C»runonl..Y used meaGu.re f or  the assessment of s �n quality 

is c s ubjective eatire. te of tha initial motility of a service. In onier 

t.o anal18C tbe motili ty data NOOroed uuz�:ng the trial , a simple 

convorsion of the motility rating w.:aa devel :lped. 

Mptilitz Ratiy, C,GJ.'1Werted Ra tins 

0 0 

+ 1 

1 a 

1+ 3 

2 4 

2+ s 

� 6 

S+ 7 

Table 52: Motility Ratings Used For Routine P>emen Asaess�::�e nt and The 

Convert d l<atings U ed in be Analyst�s. 

The analyses showed tha t -:he tJSe of an oestrous teaser d id  not 

appear to intluence tbe qual.i. t.y o! t be semen aaaeased by oonverted 

moti�ity oatimatea. Where bulla ot GROUP II bowed little vari tioa 

bettreen treatments, the bGlla of · UP I ebowed q ui te  marked but 

inegulu etfocta. In GRO� I there as a aigDifieant bull x Ve&tment 

illt r-ectiaa. 



111U. HO. 

mEA� SERVICE 

Pint 

Oe•tn>u� Seoon4 

T•tat 

J'i� 

Jlcm-Qeat. Seocmd 

foUl 

Piret Se"• Total 

econ4 Sew,. Total 

GaDl Total 

aM 

e 

'I 

1:5 

a 

6 

u 

u 

a 

M 

11! 

• 

a 

1J 

I 

10 

u 

11 

n 

&51 as 

2 6 

a e 

5 11 

I 6 

2 6 

a a 

I u 

I 12 

10 2� 

-98-
129 

a 

• 

u 

I 

e 

11 

10 

11 

28 

518 

6 

I 

11 

6 

12 

12 

u 

21 

322 

a 

" 

'I 

3 

.. 

'f 

6 

a 

1. 

53 

6 

6 

u 

D 

• 

Si 

e 

e 

12 

'I 

• 

11 1.1 

10 u 

12 12 
22 u 

Total 

" 

41 

8J 

.. 

"' 

ia 

98 

181 

hbD 11& fhe OGI!mlrted llotiliV .baealll'll8 nt at Serri.eu CoU. cted From Bulla of GROUP I 

lihen Cow l�o. a Waa Uaed Aa An OeatJ"l>U. and A Non-Oeatro.- Teaser. 
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Sr>JU'C::C of V a.riati on s....t.a. Sums gt � .I<'aCal:!2 LR!Sil• sa. r. (or lt•Sf' Sq®res Square TeaS §1Jntf WDOI 
Be tween Bulls 8 51. 1 6. �9 1!. 59 � 44  8JA •• 

6. 0J 

Botween Se rvicu 1 1. 4 1.4 3.41 5. �2 1J8 M. S. 
u. ae 

Between "i'reat.r1onte 1 o. o o. o o. o 5. $2 1J8 N.S. 
11. 26 

Bulls x Serri.cea 8 3. 3 0. 41 2. 1 3. 44  8J8 •• 
6. 03 

Bulls x Treats 8 ?.. 'l O. M 1.7 3. 44  8J8 Jl .  
e. o:s 

So l"Ya x 'l' re o  ta 1 0. 2 0. 2 1. 0  5. �2 taa lie oe 
11. a6 

a&alla x Sern x Treat& 8 1. 6  0. 2 

Total 35 60. 3 

Table 541 Anal_yaia of Variance of Tbe Converted Moti lity Aaseeanwnt of Services Coll.e cte4  

l''rom Bulla ot G!t<. UP I Whe n Cow No. 3 Waa Used As A n  Ot"a troua and A Hon-<>eatroua 

Teaur. 



BULL NO. 

1'lm.\ ltmfT 

F1rat 
Oe•U"oua Seaui&J 

total 

F11'1111 
. Hon-Oeat. Second 

�oul 

J'il'Bt aerv. Total 

se.,<'lDI Serv1Toul 

GraDt Total 

11 405 

6 " 

6 :5 

12 ,. 

e a 

8 & 

1J 6 

1,g ' 

� e 

M 13 

-1oo-

122 158 3o. 

6 "' 5 

I e 4 

u la � 

e . s J 

e I • 

11 10 ' 

12 12 8 

u u e 

" 2a 16 

., 161 1t 81 703 ''"al. 

6 I ' ' e 57 

e 8 6 I 6 N 

11 11 1J u 12 uo 

6 5 I " ' 00 

I e & a , so 

u 11 10 ' " 14 100 

u 10 12 10 11 10'1 

11 11 11 8 11 10& 

a a 22 23 18 28 210 

hltl9 •• the Convened M.ot1U11y Aaaeast(l('fnt of Servieea Colle cted From Bulla of GROUP II ••n 

Cow Jo. 6 Was Uae4 l.a An Oeatroua and A Non-Oeatroua Teuer. 



�ce _At'_larill�1m 

Between .Bulla 

Between Senicea 

Be tween Treatments 

Bulla x � rvioea 

Bolle x Treats 

Serve x Treats 

� 

9 

1 

1 

� 

9 

1 

Bulla x Serva x Treats 9 
Total :S9 
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Swu � �quaro11 

�. 5 

0. 4 

2. 5 

2. 6 

8. 5 

0. 4 

2. 6 

53. 5  

.!!.!!l 
�•ua" 

4. 06 

0. 4 

2. 5 

0. 2& 

0. 94  

0. 4 

0. 29 

1''1Ca!o. laRe9511 d1£. fg£ !'eas � Tea! _$_.\Rnit_i..QQt 

4. �2 3. 18 9J9 • 
5. 35 

1. 0  161 l.J1 M. S. 
4052 

2. E)6 5. 12 1J9 N. S. 
10. 56 

1. 00 :J. lS 9;� •'e ue 
5. M 

3. 24 3.18 9J9 • 
5. 35 

1. 38 5. 12 1;9 B. S. 
10. 56 

t.bu 56 :  .Analysis of Va riance of Tbe 01JnV€ rted :.f,;,tili ty Ansesalftent of Serrl ':i'!l Colla cW 

f rom  Bulls of GROUP II Wh en Cow Ho. 6 Was i ... eed As An Oeatl'OtJS an4 A .Non-

Oeattr> ua Teaser. 
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l.Oat Irdtial Ji! and RH Ch!ns• 

Aa saae bulle had lmt aer.an output , pH •• BS'lll.mta could not 

be cond&Jcted on all services. The only data subjected to analyses were 

fc>r the initial pH and the pH change after 1 hour' tr incubation at .s?0c. 

vnl3 one replicate was analya«l in each group. Oom.ple ttt data was 

available for 6 bulla of GROU.V I when Caw No. 2 Wlla l'Sed and for 1 bulla 

of GROUP I I  wte n Cow No. 6 was 'l�ed. 

The· analyses ebov<ed thet in nei tbe r group did the use of an 

oe strous teaa�r appear to signifi.cantl.r alter the initial }if of the se n. 

I t  as of interest to note that in GRO,;l? I ,  the initial pH of the fi rst 

se rvice was si<;ni.f icantly lower than the pi of tne second servi ce. This 

se rvico diffe rence was not a igni1'ica.nt ut t he  5'fo level of probabi lity 

in GROUI-' II (0.05(P<  0. 10) . The highly o ignifioant interaction (bulls x 

se rvicea) in uBOUf I I  ns duo to .dul l No. 304r. Whereaa tne pH o£ tne 

f irst service of all oth€ r GROUP II bulls "as less than the p-t ot their 

second services ,  the pH levels for .Bull No. � were reversed. 

The Malyses for the pH <:h&nfe aftOr 1 hour ' s  incubation showed 

that in spite of the difference in the initial pH of the first and second 

servi ces .  the d1ttc rence be twe  !l servicea in pH change after ineubatian 

wu not aignificant. 
ereaa JJ.P Il 414 not e.Jbibit aigl'liticant ditterenoea i.n the 

pH cbaoge bebeen the bol.la, QllOOp I ehowe4 h1sbl.1 eiglliticant ittereneea 

tweeD bulla. Bull c.. 4S1 (GBOtl.f I) ezt l.1 1 • •ih 

lit ot e atter lncu �1 Aa t or  initial pll, t he  tree na 

1mpoeed cl14 not 81am.f1.caDU7 a1 ter pS cbuge ot lee 

ot • · oolle traa bQlli ot ei r aro 



BUL NO 

Tlu:.A'.t.':. t.NT S.tJiVICE 

( ( lni Ual. 6.45 

�First � Final 5. �5 
� � chana• o. ro 

·eatroua� 
� SeeoliQ � I n1 tial. 6. 7 5 

( Final 6. 15 
( ( Change 0. 60 

�1 

6. 55 6. 05 

0. 10 0.45 

6. 90 6. 60 

6. 80 6. 05 

0. 10 o. 55 

129 

6. 15 6. 00 

0.40 0. 45 

6. 25 e. oo 

o. 70 0. 55 

6. 65 

6. 10 

0. 55  

( Ini tial iS. 20 13. 55 1� 10 12. 80 13. 35 13. 15 
( �Total � Final 12. 10 13. :55 12. 10 11. 70 12. 35 12. 05 

( ( Change 1. 10 0 • 20 1. 00 1. 10 1. 00 1. 10 

� 
� lni t ial  6. 55 

I First > Final 6. 00 

( Chonge o. 55 
( { Ini tial 6. 65 

� > Second! Final 6. 05 
Oestrous{ 

{ Change 0. 60 

f Ini taw. ao 

� ToMl( Final 12e 0$ 

� Clw>ge lo lS 

6. 60 6. 75 6. �5 6. 10 6. 50 

e. w a. 35 s. 1.5 s. 25 s. 9.5 

0. 10 0. 40 0. 40 0. 45 o. 55 

s. ao 5. 65 6. ?5 e. ao 6.65 
6. 75 6. 10 6. 35 6. 40 6. 20 

0. 05 0. 55 0. 40 0. 40 0. 45 

13. .a 13. 40 13. ao 1�. 50 1� 15 

�otals 

39. 10 

�.65 

37. 00 

� 05  

79. 15 

7:5. 65 

5. 50 

37. 20 

40. :50 

Tablt 571 lat.tial pH, Pittal pli and pB Change of Semen 8olle cted from Bulla 

of � I en CGII No. 2 Waa Used Aa An Oestm ua ana A Ncm-
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Source g! Var. i!&L.. StmUJ � M an  P.Calc. F.Reg!! a. t. for Test of 
sguarea Squttre .!!.!! Significance 

Bet"'leen Bulla 5 0. 1:33 0.. 13� 7. 82 5. 05  5; 5 • 
10. 97 

Be tween Se rvicc;e 1 O. to'l  0. 10'1 6. 29 6.61 1;5 N.s. 
16 . 26  

Be tween Treats 1 0. ()2'1' o. oar 1. 93 6. 61 1; 5  
"11 ! (.'1 •. i. ,;). 

16. � 

Bulla x Serva 5 0. 085 0. 017 0. 17 5. 05  5;5 111 . S. 
10. 9'1 

.Bulla x Treats 5 Q. 070 0. 014 0.64 5. 05  5;5 i·•· s. 
10. 9'1 

Sel'Ya x Treats 1 0. 004 o. 004: 0. 16 6.61 1;5 N. S. 
!.6. 26 

Bulls x Se rve x 5 0. 109 0. 02� 
Treats 

'total 23 0. 5-JS 

Table 58: Analysis of Variance of The Initial jlt ot �man Colle cted Free. 

Bulla of GRvlJli I When Cow No. 2 Yias Used .i-\3 .A n  Oestrous and 

A Non-oestrous 'lease r. 
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BULL NO. 1.9 122 

mt:. '.L"MJm SERVICE 

t .First 

�IniUal e. � 6. 40 6. 30 

(Final 5. 80 6. 05 5. 95 
( �Change ( 0. 5!> 0. 35  0. 35 

6. 60 6. 65 � (Initial 6. 65 

Oeatxoua f Second �Final 6. &6 

� 
Change 0. 30 

6. 20 6. 00 

0. 40 0. 65 

.fum:-

Oeatroua 

T!!zle . .. 

! Tota 
rnitiollll. 00 � 00  12. 95 

Final 12. 1.5 12. 25 11. 95 

�Change 0. 85 0. 75 1. 00  

( 6. 45 6. 45 

� Fir 

�btii&l. e. 45 

l? inal 90 6. 00 6. 05 

� �Chamge 0. 55 0. 45 0. 40 

! 
(Initial 6. 60 6. 65 6. 60 

Second �Final 6. 15 6. 30 6. � 

Change 0. 45 0. 35  0. 25 rni tial1ll. 05 l.Z. lO � 05 

total Final U. 05  12. 30 12. 40 

Cbaqe 1. 00  0. 80  0. 65 

Initial pH J P1nal PI aDII pH c 

ot cawuP II hen Cw l'fo. 8 . u  

Oettirowa !eH r. 

12 70S Total. 

6. 50 6.40 6. �  6. &>  44. 55 

5. 85  85 5. 7� 5. 70 40. 95 

0. 65 o. � o. 55 o. eo � 60 

6. 46 6. 10 6. 45 6. 45 45. 95 

.. � 6. 35 90 6. 00 42.65 

0. 60 0 . �  o. 55 0. 45 3. 30  

U. 95 13. 10 12. 75 12. 75 90. 50 

11.70 12. 20 11. 65 11. 70 � 60 

1. 25 0. 90  1. 10 1.. 05 6. 90 

6. 81 6. 40 6. 40 6. 40 45. 40 

e. eo . 95 5. 85 &. 80 42. 15 

0. 25 0. 45 0. 55 0. 60 3. 25 

6. 50 6. 65 G. 55 6. 55 4..6. 10 

6. 05 6. 30 e. oo 00 4 � 15 

0. 45 o. � 0. 55 0. 55 2 .. �5 

13. � � 05  12. 95 12. 95 91. 50 

12. 65 12. 21 11. 85 11. 80  85. :50 

0 . 70 0. 80  1. 10 1. 15 6. 20 

ot Se  n Collected I'GIIl Bulla 
Aa .An Oeat.roua am A Non-



112urce st Va£. 

�tween Bulla 

Between Service 

Between Treat. 

....2.t..t· 

6 

1 

1 

Bulla x Servicea 6 

Bulls x Treats 8 

Servs x Treats 1 

Bu l la X Se rva  X 
Treata 6 

Total 27 
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Sug 2t .wean 
Sq-.rea Sgu.are 

0. 0'16 0. �  

0. 158  0. 158 

0. 036  o. o� 

0. 156 6. 026  

0. �1 o. oos 

0. 018 0. 018 

0. 020 0. 003 

0. 495 

F.Calc • Fa&�· d. f.for Tttst gt 
Test §isnificance 

-

0. 50  4. 28 6 ; 6  N.s. 
8.47 

6. 08 5. 99  1;6 • 
13. 74-

2. 00  161 1;1  N. s. 
4-0:>2 

8. 67 4. 18 6 ;6 •• 
8. 47 

1.. 67 4. 28 6 ;6 N. S. 
8. 47 

6. 00 5. 99  1:6 0 

1�. 74 

Table 60& Ana l,yeis of Variance of I nitial pH of Se men Colle cted From 

Bulls of GROUl' II When Cow No. 6 Was Used As An Oestrous and A 

Non-Oestrous Teaser. 
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Soum ot Va[. .!:.!&. Suu 2f !!.!!!! F1Ca�s= f.Reqc). till· !:2!: or!1t et 
Squa:r;ee Square fe•S Significanc;c 

Be tween .Bulla 0. 601 0. 120 17. 1 5. 00  a ; 5  •• 
10. 91 

Between Se rvicea 1 0. 015  0. 015 1. 00  161 1 ; 1  N.S. 
4052 

Between Treatc:�enta 1 0. 015 0. 01.5 1. 00  161 1 ; 1  N. s. 
4052 

Bulls x Serm 5 0. 03.3 0. 007 2. � 5. 05 5;5 N. s. 
10. 91 

Bulls x Tnat.a 5 0. 018 0. �  1. 33 5. 05 5; 5 N. s. 
10. 97 

Se rve  x Treats 1 0. 015 0. 015 5. 00 6. 61 1 ; 5  N. s. 
16. 26 

Bull a X Se lVS X 
Treats 5 0. 016 0. 003 

:Cotal 2� 0. 113 

T!.ble 61: Analysis of Variance of the pi Change of Seam Collectc;d f rom 

.Bulls of GROU:t' I Atter I ncubation at 37°C tor One Ho ur. 
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Soyrcc o( Var. !aL.. Sunus ot !!!!1 P.C!!c. F1ReSJ..4. $!1f1 t�r fes� � 
Ssuarea ssuarn Test - Signifi Qal!l 

Between Bulla 6 0. 1011 0. 0168 1. 01  4. 28 6;6 N.s. 
8. 47 

Be�en Services 1 0. 0129 0. 0129 1. 24 �� 1;6 N. s. 
13.74 

Between Treatments 1 0. 0175 0. 0175 1. 05 5. 99 1;6 N. s. 
1.3. 74 

Bulls X Se rf'll 6 0.0621 0. 0104 0. 75 4. 28 6 ;6 N. s. 8. 47 
Bulls x Treats 6 0. 1000 0. 016'7 1. 21.  4. 28 6 ;6 N. s. 

8. 47 

Servo x Trcata 1 o. o ve O o. o 5. 99  1;6 N. s. 
15. 74 

Bulls X �ern X 
Treats 6 0.0825 0. 0138 

Total 2.'1 0. 3761 

Table 62l Analysis of Va riance of The pH Change of Semen C ollected From 

Bulls of GROUP It After Incubation at 3?°C for One llour • 

.. ... - -

ti111e 
ure> n'l; for re-ac:Uon ,.. used during \h triel bigbl,y 

• .jective aDI1 could have been 'b-ialled in taYOuzo of eithe r  Ule oeat1oua or 

tor tint • rvieea were al•ass 1 

men, ift'eapecti.Ye ot the pbyaioloaical tate of • 



alld (b) the re-action times varie4 consid e rably between bulls ;  

and ( c) the re-action times of bulla in both groups -� leaa 

when oestrous teasem were used. The response varied ecms.ide rab]Jr 

between bulla. 



COO NO. 

( 

2 

� 

I 
l ( 

! 

BULl, NO. 

TRr--aT SERV, 

t

rat 
Oeat. Second 

Total 

�First 
. Non- Second 
Oeat. (Total 

t

""t 
Oeat. Se eo m 

Total 

t1rat 
!!m- Secoro 

Oest. Total 

(First 
Oest. �Second 

'lo t.al 

lHrst 
� Second 

Oost. Total 

First Se rvi ce  Total 

Seocn:l . . .ervicc Total 

Grand Total 

Oeatroua Total 

Non-OeatroGa Total 

:n Preaa 

-uo-

aM· U5 :151 366 129 518 S22 52 :564: !obl. 

5. 0  1 • a 1. 0  2 2 10 2 29, 0 

0. 5 1 2 • 1. 5  1 1 4. 6 1 16. 5 
5. 5 2 8 6 2. 6 s 3 14. 6 3 45, 5 

6 1. 5  3 5 s 5 3 5. 5 2 33. 0 
3 s 2 3 2 2 s 3. 0  3 24. 0 
8 4, 5 5 a 5 'I 6 8. 5 5 57. 0 
.. 2 s 5 1 2 5 1 2 27. 0 
2 1 2 1 1 2 2 7 2 2 0 
6 3 7 6 2 4 7 8 4 47. 0 

5 5 4 ' 1 2. 5 3 10 �. o 37. 5  
3 s s 5 1 2. 0 3 "/ 1. 5 28. 5 
8 8 'I 9 2 4. 5 6 11 4. 5 6 0 

� 1. 5 1.0 1 5 0. 5 1. 5 1 1 1 5 
2 2. 5  1. 5 � 1 0 2. 0 4 2 20. 0 
5 4. 0 2. 5 4 6 2. 5 3. 5  5 3 35. 5 

5 0 4 5 5 5 3 5 1 38. 0 
3 2 3 3 2 5 2 5 2 27. 0 a '1 '1 8 7 lD 5 10 s 65. 0 

2'1. 0 16. 0 21. 0 22 16. 0  17 17�5 32. 5 1.1. 0 180. 0 

1� 5 12. 5 13.. 5 11 8. 5  14 13. 0 30. 5 11. 5 136. 0 

40. 5 26. 5 M. 5 41 24. 5 31 30. 5 63. 0 22. 5 :516. 0 

24.0 1i.5 19,0 25 u.o 21.0 17.0 35.5 12, 5 188.0 



COW NO. 
( 

� 4 ( 
� 
( 
� 

2 ( 

� 

� 
( 

6 
� 
� 

BULL NO. 

TREAT Sh"RV. 19 

Oeat. 
�First 2. 0 

Second o. b 
(Total 2. 5 

(First 5 
Non- �Secon:l 3 

Oeet Total 8 

�First 1 
Oe t. Secon4 2 
--- ( Total 3 

�Firat 5 
�� Second 3 

0 (Total 8 

lFirst 1.. 0 Oeot. Second o. s 
( Total 1. 5 

(E'i.rat 6 
Non- (Seeond 5 

OeQ� (Total 11 
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406 122 1� 304 
1 1.0 s 1.5 
1 0. 5 5 1.. 0 
2 1. 5 8 2. 5 

6 � 0  5 s 
.. 'j_. s 4 � 

10 4. 5 9 6 

o. :; o. s 1 5. 0  
1. 0 1. 0  1 1.. 5 
1. 5  1. 5 2 6. 5 

5 5 5 5 
3 y 3 :s 
8 12 a a 

5. 0 1.. 5 5. 0 1. 0  
2. 5 1. 0 1.S 1. 5 
7. 5 2. 5  6. 5 2. 5 
5 5 s. o 5 
3 10 3. 5 4 
8 15 8. 5 9 

397 561. 12 391 103 

1. 0 3 1 3 1. 5 
0. 5  s 1 1 1. 0 
1. 5 6 2 " 2. 5 

s 5 4 6 5 
" 3 4 � � 
6 8 a 8 8 

3 3 0. 5 3 � 
" s 1.0 3 V 
6 6 1. 5 6 10 

5 5 5 IS 8 
3 5 1 3 'l 
8 10 6 9 . 15 

a 3 2 5 2. 0  2 4 1 j fa 0 
4 7 3 6 5 

5 5 6 6 ., • 5 
4 4 3 :s 4. 0 
i 9.: 9 9 11. 5 

First Se rvice 1'otal 20. 0 22. 5 16. 0 24. 0 ?.0. 5 19. 0 24. 0 18. 5 28. 0 2'7. 0 
Second Service Total 14. 0  14. 5 11. 0  18. 0 14. 0 15. 5 ?.2. 0 11. 0 14. 0  26. 0 
Grand Total M. O 3'1. 0 3'7. 0 42. 0 M. ti M. S 46. 0 29 .. 5 42. 0 53. 0 

Oestrous Total 7. 0 u. o 5. 5  16. 5 11. 5  11. 5 1.9. 0 6. 5 16. 0 16. 5 

Non-Oe troua Total 21. 0 2s. o M.. S 2s. 5 � o aa. o  21. o 23. o ae. o 34. t\ 

Total 

1&.0 
14. 5 
32. :>  

44. 0 
Sl.. 5 
'I 5 

20. 5 
23. 5 
44-. 0 

�. o 
38. 0 
92. 0 

27. 5 
19. 0 
46. 5 

5 - 5 
43. 5 . 
99. 0 

219. 5 

170. 0 

�9. 5 

122.0 

266.5 

TaMe b+ : ..Re- Act ion Time.s (rn if1s. ) Fo r  Se r vic es C o /(ec ted From Bulls  of GROl1flf 
lJh en ?resenteJ wi Th Oestrou.5 Culd NM- oestrou.s Teaser C ows. 
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CHAP'.fER 11 

The Discussion and Intemrst.&.tiQ! ot 11eaulte 

In collecting the data for the trial reported in this thesia, 22 

bulls we re ele cted and divided into 2 groups. Each bull had 2 servicee 

collected every third dq oYe r a peri od of al.Daoet 5 weeks. 'l'be 2 

groups we re  collected on differsnt d&y • Each cow was used as an oeatroua 

teaser before being used as be r  own non-oestrous control � or 6 dayr; 

la ter. The variable£ so introd uee(l , although 100 ntiorn d in the section 

outlining tbe eJq>erimontal design , dese rve furthe r colllllGnt i.r.& view of 

the results of the anal.Tsem of the data. The discussion has the refol'e 

btl'en dealt wi tb in 3 aein sections: -

(a) the adoquac,y af th e  ex:pf! Y1.1111'mtal deeign; 

( b) tne effects of tho us. of oestrous teasers on: 

(i) tc.tal spe xm .,utput, semen output and spem ooneentration 

and ( ii) other semen character:i.a"ticg end s exual response ; 

and ( c) the implicationa of the treatq n t  effects. 

11. 1 'the Mequagr of tb� K!;perimeu tal Design 

!be bulla includea in the trial were a selected group. None ot 

Ule bulla baa prfl'ioue}J- exh1'b1 'ted abnomal sexual beha'Yiour. Boca._ 

ot b adoptian ot a atanaal.'diaed teuinl rcutine, anl7 bulla whicb 

would reap to tbia J'OUtine auitable. The riuons for atamard-

i.utg tbe teui.Da routine we outu.d in the section cletaillna the 

xperillental 1p. ane'beleae , t oonc:luaiona fi.'M tld.a Vial aft 

cml.T appli blo to ture balla wbieb baw not llhowa abnotul oolle� 



bebaTiour, wbidl are on a s.ir:d.lar collection roster and llhich receive 

pre-collection preparation similar to that adopted duri.ng tho trial. 

'l'b.e \Me of 2 1rouvs which •re oollecW on diffe rent da:�s am 

the eJ:tension of the experimental pericd owr a series of collection days 

introduced a tit'lE variable. ?rdiminary anal7 �• {Appendix V) had i.ndioatod 

that a group ot matt.lft Jeraey blllla did not exhibit ignifiewlt between 

daj variaticna ln the epem ou'ti:pat of t heir first service d uring "the 

.pr!ng mating period. OM of the 2 g ro ups  at Jersey bulla shoYted 

eignifican·t day-to-day Tariutiona in semen volume but ref'e .rence tu the 

tables in Appendix V will show tbat the seraen output of the :perticular 

group w� remarkably constant except for one d ay when one bull showed a 

ltlll rked increase. Variables wh i<h could have modified dar-to-day variationa 

in the se }'reliminary :malJ"sEUJ �y have arieen frcm the use of d ifft<:nmt 

te aeer cows in a series of colle ction da.ys , the uncontrolled pre-collection 

preparation and diffe1�nt �echnicians teas ing or ma�lng the colleeti� 

Tbo lack of var-iation in wpei'!D output by a group of bulla during 

the regular rolleetion period baa been noW at the Jiewatead B. C�ntTe 

(l,gOO) �naioe red that 

onl¥ climatic utreaea prcxluoed rked Yarlatione. No aut.hore of pepera 

� 1n conneoti.OD wi t.b tbe t.l'ial ntion.ecJ tbe aip.1fic:anoe ot tbHe 

clq to dq Yariationa and Done lcyed control amvp ot bulla to 

take accouat. ot the YariaUGD. 

1>ur1Ds t.be current t71al, ea<lb aroup ot bul.la uaed a tained 

t.anr {ea. fio. l) 4 coU.otian 4 a,ya. Anal.Ju• or t.bia data etaow.a 

tbat sro bacl exhibited aipit1cmt var1at10D8 in 't()tal Qela o 



bu� not 1n semen output. No !mown t actors were operati!)8 tQ pro<'hac. 

these varistiona in total epem output but regreaaion �sea ahowed 

that the variation was not due to a significant d ecline over the 

expe rimental period. 

Although tr�se results arose from the analyse& of data collected 

on onl3 4 days , there was no reason to &U8pe ct that the unkno'WD factors 

produci.ng this variation would not act in a random aanner if they acted 

throughout the remairder of the trial, and the :refore , even though both 

groups ehowed significant variations in total spenn output on these 4 

da.re ,  � si.gniticanee of treatment effects need not be tDOd:ified. 

A SQECO.nd f 111ature of the tiae variation in tM eXperi100 nt al design 

wes that a cow was alwa,Y8 used as an oestrous teaser before being used as 

he r own non-oestrous control 3 or 6 days later. A� decline in output 

could inflate the treatt:ttent difference. Reference to I< iga 1-4 will show 

that e ach group did exhibit ar1 apparent declJ.n.e in sperm and semen out• 

put. However ,  regressilln ana]3��r-en showed that these apparent declines 

were not statisticall.Y significant. In view of these reaW.ts ,  it was not 

conaidered necessary to develop correction f actors llben interpreting 

treatment effecte. 

It a cow had been a satisfactory w�u•er in the oetst roua conc!i tion 

�ut had been ove r-renleaa u a non-oeatm ua tcuer. a treatment effect 

in t a't'our of the oeatroua condi t1 �ld ba'ft realll ted. Thi.a pl'Oblem 

ot euitabUit;r not llGOUJltere4 1n the current tr1al u DO caw proved 

\Do reatleaa when 

(AppacJix n). 
.. .. - - - -· 
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Of tbe total of 22 bulla ineludec1 in the trial . ! 1feft diacazded 

beeat&Se of faal iy or insufficient d ta. 'lh1a reoulted in GROW:' I oom-

bul.l.a of each group and for the 1� bulla includeCl in t he anal7aes. � 

ind ividual anaJ..yeee f or e ach group of bulla showed 'tbat m se inc:t:eaaeu 

weN ne� significant, but on poollne the data from both groupa tbe incl't}ase 

in total spenn output waa highl,y significant at the 1% level of pl"Obabili ty 

aignifiosnt f>t t he � level. 

S.Ee:rm Out�U\ Somt)n Out:Eut �� nn Concentration 
GRCU.P I te.�; a.S% 11. � 
�U.P II 19. � 1� 6. � 

GROOES I AND II 18. 7'%  1�- S. S%  

'fablo 6�: Av.ruec Inc:reases in Tot a l  �erm Output , Se� n  Volume and 

Averags Spen Concentration l'�hen Oestroue Teasers r;ere Used 

iith GRO• FS I MID n. 

Since tb IIIPOI'Il <Dntent ot an ejacn�h.te r� the �trlbutioa 

ot ' �1didy.l aecretiona onl.T repreacn• a lli.Dor fl'actioa of the 

YOl ot an Jaoulet.e (SaUabuJ.7 and Yen �-rk ( li61) ) , t'- inc:reaae 

in of 

in ilhia t rial  au.-ta that tbe ae of oeau-oua ., ___ _ iac:reue4 
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tbe acceoaory gland aeoretiona besides i.ncreaaing the total epe m  output. 

An interesting observation waa the fact t hat whereas GROUP I showed the 

greater percen� inc:rcaee in �om eoncentntica, and GROlJl-> II ?.J>'lc:mecl 

the greater inCl"'fUl&o in setnen output , over-&11 both groups showed similar 

increases ii1 spa m otrtput. 

'!he results of tr..j.s trial were in contrast to t hose reported by 

.Ja:nea ( 1952) . James considert�d tt'>.a t  nis :.- esulte •did ne t eug;�est ti'>..fllt 

tha n::; was any stimulating effect in collecting �-emen by using n.n oestral 

cow as a deoof' . �fm:> ral paints are worthy of note in t�1ia \!'-'rk reported 

by James. They are: 

( i) only 2 oes trous c�•s we � us� and eaci1 b ull had his first 

4 serv:i.ces collectecl over one oe strnus cow on otW day am hia second 4 

servicea ccllectt."d ov�r the ott>t: r oo 11tro�s cm-; en nnott.:e r day. 8 f-ervice.s 

we re col lected e ach day, the r e!:lllining 4 on any one day beins collected 

ov€r a non-oestrous teaser. 4 t4 the a bulls UM.d shO\"ied a 1:1e.rked increase 

and 2 bulls a decrease in the spe m  outpt.tt of the fi rst 4 se 1-vicea when an 

oe trous teaser was used suggesting th t there was a marked variation in 

the NBpCNI., to tbe �rejt:r-t-m� involved ; 

(ii) the chsnging of 'the teaser after .& ee rrlce-a bad been 

cell.ected could have �nf�ed resulta as Almquiat ana Hale ( 1966) 
reported that cst:qing teaa ra mid-way through a eeriea et coll�ct1ona 

could n-vital!ae or a.ltflr t.he ual reaponaivenQs cf a bull; 

(iii) the pre•collecttcm rou tine wu not �ntioned ana n-either 

waa n-ao1ile t1 me.uaea. !be lmlle aq haft n��ded leaa prop.arati 

wben Uected o r aa oeatroua cow an een collietefl! --r a aon-

oob'Ou AJq 41ft'erence in pRpa:ra could haft Uif1e4 • 

trea t ditt nnoea. 
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In the current trial , a teaser was not changed on eny ono 

collection dat ,  <:ompariaona were made by using 3 co-ws wi tb eaoh group 

and a atandanUsed pre-collect.ion m.� tine was adopted. These :5 points 

stress the marked differences in the design of the 2 trials. Nonetheles , 

the results of Ja."''Os '  N>rk &how!"il that the use of oestrous teasers had 

1ncreaacd the to tal !!:pem content of the first 4 .at; rvices colle cted 

! rom eech of the 8 bulls hy 12. Zfo, tbe total semen o tput by 1l. 4% liml the 

average epe rt!1 concent�tion !:y 2. � Only totals for tbe fire t  4- or 

se«> nd 4 sexvices were presen-ted by James, so comparisons of the first 2 

cervices C"Bn...'lO't be rrede. In the current trial both the firs t  am 11econd 

:o;e rv1 cee l!lhelfec'l in�stH'� ·w hC"n oo stl"OI.i� teasel� w.o. re uoed but subsequent 

servi<--es may r"ct hsve shown this resporu�e. 

lJ..� Tre:c,tr.Jen.t • .c...ff�cta on C.tbttr f..et.l!n L ha:racterip� 

The uae of oestrous teasers did no t significantly influence either 

the :· live spem or the initial c1loti lity rating of th� aeM.ce!\ collected 

frOlll the bulla. The extra sperm output did not a:v�ar to be 38soclated 

with un.f variation in the q•Jali v oi the ser.ricas colle cted n assessed 

by tb se 2 c:::st:ilu.tes. 

:i:h.e wse of an ooatrous eaw aa a teaat�r Y.roduoe-d igniticent 

decline in tbe 1ni tial fructose conoentration of ao n. 'tbe d ta 

anaqaed to a e rta1ne tbi re&� lt •�n obtained frOlll onl7 1 group of 

bull& for only 1 ooeUoue--non-oeatroua �...aon. Tbe decline in 

f'ructose ccncentretion was probably related to tbe 1n�ae iD ape 

conoenuatiGn .. both 1'reaton et. al (19-51) _ ana  Biebop et. al (19Mr) 
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reported that the initial fructoee concentration bore an inverae 

rolation•hip to ape.rm <Oncentration. 

Neithe r  the ini tial pH of' the service nor the pH change 

after 1 hour• a incuba tion at 35� showed an::r significant variation d ue  

to the trea.�-:tenta applied to the bulls. 

&cause the meaet.U'e of sexual response used in the current trial 

was highly s ubjective , the data were not subJected to statis tical amly!les. 

Neverthele ss , the data. indicated that the use of oestrous tease rs  did 

produce an apparent reduction in the re-action tilDe although the degree 

of reoponse varied be i'Ween bulls. Thia result could be interpreted as 

contrary to conclu.aions reached b,y Al•nquist a:nd Hale ( 1956) who con­

side red that smearing oestrous mucus on the rump of a teaser did not 

alter the COVt ' s s timulus value a8 measured by the re-action time of the 

bull No data was fJUblished to suptlOrt thie claim. On the othe r ham 

ualton ( 1960) oonsi.dered tha t a receptive oe strcue female b.8d the gr5atest 

exci tator,y value to males but did not R\Jg6est how the oestrous oondi tion 
achieved its effect. 

Hart et al ( 1946) suggested that the stimulating effect of an 

oestrou tease r cm sexually lothful bulls was the result at an olf cto17 

stimulus peculiar to the oe strou condition. In view ot this auggeaUon 

aDd the ooncluaive re ulta of the curnnt Uial, 2 possible ftas cma can 

be suggcatecl as to •lv \he oestre�aa raucua applied b,y Almquia� and Hal.e 

pro4uce4 DO urabh tfect. Fiatl.J, the oeatrcus ua mq bave ben 

applied a:tter arq peeuliar octour btllll n lon, aecoa41¥, an outrcua 

cow � proeluce a atiawl.aU etteot beca ot cnbel' tanon wbicm � 

top· r wl H' apar\ t an oeatroua o4our anociaW wi � the ... .._ 

.. ... . ..  _ .. _ _  
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11. � The Iarp1J.ca$1ona or T!)e Treat nt 11;1'1'-JCU 

Hale and Alrnqtds� (1960) blalw defined the pre-colle ation sexual 

preparation of a bull aa " the  prolon.ging ot the pe riod of stimulation 

b€,Yond that adequate for mounting and e jaculation. This can be achieved 

only if the te er or timulas aniasal presented provide& adequate fltimulation 

for e jaculation during tbe preparation period... Sexual preparation is 

not to be contwsed w1 th sexual atimulation. ••The f unction ot optimal 

stimula tion is to obtain an ejaculatioa in the shortest possible ticae. 

Tbe function of preparation is to provide high-quality e men containing 

the greate t poss ible numbe r of s rm per e jaculate ". (Hale and A liDquiat , 

( 1960) ) . 

If re-action time is regarded as a measure of the stimulus va lue 

of a teaser, the results of the current trial suggested th 11 t  e c::ow in the 

oe strous oondi ticn hod a greate r  stiuwlWJ val ue than the same cow in the 

non-oes trous cond ition. In view of this greste r stimulus value and the 

resultill8 incn: ase in spetrn output , a corollary to the defini tions of 

AlU¥�uist and Hale can be developed : - " n bulls are subjected to a 
fixed period of sexual p reparati on, the effectiveness of this preparation 

on aperm ou�put is greatest when teaee rs wi tb a trl.gb stimulation val 

are uaecJ", 

T ble a eft ctiwl.T llbowecl that aex.-1 preparation inCl'eued the 

apena con ent • tbe ee n wla and tbe spona aoncen�ration ot a nice 

but the cm.n.. i.Jwel'ft4 1n prod bae ettecu baft not been 

iJrt'eatip • Hata et. al (1811) owe4 that c1ecreu1»g incn in 

ap n output ftault wi ino:r 1na 1ntena1Uea ot pftpaftticm. Se 

-.o ana epe za  casoentzoati OOMr1bu equall7 at lower intenai U • 



but sperm concentration showed e:aaller irtcre!!!i!lnts with t he incre sod 

intensity of p reparati on. 

In the current trial the increase in spem output probebl.Y 

re s.J l ted  be ca uae the bulla •howoo a mort: rapid response to the oestrous 

teasers. than to the non-oestrous tease rs. Tbia r aulted in the bulla 

being frustrated for s longer period of time ard • because of the teasers ' 

improved s timulus ftlu , t his :frustration • intensified. The important 

factor in sexual preparation is to achieve a degree of frustration in the 

"IP 
bull. This leads to t e conclusion t ha tl- frus tra ti on is intensified , e.s 

by the use of oeatrous tease rs ,  mature bulls will show an increasE in 

spe m output wh1.ch wi U be the product of similar increases in semen 

voll.lf\8 and spe rm  concentrati on" . This increase �ill be obtained in 2 ways: 

( i) by the removal of mo rf  spe rm from the epididpus ; 

and ( ii) by a greater outpouring of fluid from the aco:lssory sexual 

glands whi ch w ill contribute the gre ter part of tba increase in � :';lOn 

volu . •  

The qUt: ation rose a to how the oestrooa condi tion of t he  teasera 

used improved the ir stimulus val ue. �o theories cen b� &dnnced in 

explanation. They a re : -

(1) Almquiat and Hale {1956) , Ha:ta e t.  al ( 19�9) , Rowson ( 1959) 

ana Yraltcn ( 1960) all reporW tha t when bulla re bein@ oolls cud at 

greater troquencl.es, a ebaJtse in tbe pre-colleotion routine , in teuer 

u1mala or 1rl �be ai te of coUecU.ona could de 

ba e procluoed a tilllt.tl.ati.na liation in the t asina 

o ut ot \be bulla u aignitieentJ3 
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teuer did not 1.nnuence sperm output 1r, the current trial as the 

anal7a.es showed that there we re no significant dittere::tces in the pe m  

output whea different CO\t B  we re used. Each eo had a greater atimul.WI 

value a an oestrous teaser and if' the oe strous condition w tbe 

s timulating variation, then the continuous use of oestrous teasers would 

probably reduce their initial e ffe ctiveness ; 

(U.) Oestrous cows produce an "unconditioned " response ae 

distinct f'rom a " conditioned" ,,.....,...e in the t��enae of t he te aa used 

b.Y Pavlov. liart et al ( 1946) suggested that this response 1s associated 

with an oe strous odour, but tbe comments of Almquist and l:lal.e ( 1g56) 

sugges t  tha t oestrous mucus r:tay not possess this odour. The :ntaulta 

of the current trial suggest that the sme aring of oestrous mucus on the 

rump of a teaser should be �peBted to test whe ther odours associated 

With oestrous �ucus do produoo the " unconditioned " response obtained by 

using oes trous cows. Lespi te the statement by the Milk ll.arketing Boa I'd 

(1954:) that the presence ot an oeatroua cow excited the bulls in a bam ,  

no increased excitement prior t o  se rvi ce  was noticed amongst e i ther 

grcup or bulls in the current trial. If an oestrous odour had permeated 

the bam, the bulla should haw been timulated prior to being introd uced 

to the teasor but none ot the bulla showed a notioeeble reaponse until 

int.Toduoed to the te er. Thi.a auag Ucl that the atiaulatinc prope r\f 

er propertiea poaaeased b7 aU tbe eeatrous cowe uaed in tbe CUZ'l'ent trial 

oal.J pro4uce4 a napona when the bulla were in wry cloae prosiaity to 

teuer. SiDce the tro• nt x cow iDteracUoa wu not aigniticent 

lt r aroap Of lMilla• ell the tbia "emooaditioned" 

reapo in tllN l1a onl7 1lben each cow ill cntru. 

Aa on1.1 a •• w1� •• � a  week perio4. 



the tint hypothesis could not be tested. None of the bulla bad experie1'1Cel4 

natllnl matins wi tb a berd of eows for at least a ytJar end for most bullA 
i t  lRl8 a longer period. 1'h1a would reduce the likelihood that the 

r<taponse to an oestrous COl!l was the revitalising of a "condi tior.ed":re-:fl.ex. 

Most bulla can be trained to coll ctiona being taken o-rer a non-oostrous 

teaeer, another bull or even an inaniMate durfMI\Y ,  but this developmt;nt or a 

" con(ii tioned" response does not precl� the possibility that a propt!rty 

or p ropertie possessed by an oeatroum cow can produce an "uncondi ti oned " 

reaponse in aature bulls. 

S-everal pracUcal benefits arise from the n-sults of the current 

triaL Th6y e re : -

( i) be cause of the increased spe rm ou tput re ulti� when oestrous 

teasers we re used , & gre.ater cove rage could be obtained ·;�; ith the top sires 

from an Artificial ltreeding Gentre; 
( 11) the � ak dem6n:1 expo rienc'!d by the 2 Centres ln New Zt>sl ancl 

oould be satisfied with fewer bulla; 

and (iU) where despatch sched ules are critical d uring this peak 

period , more bulls could be c-ollected in a shorte r periot ot U.t"le. 

The- aigniticanoe of these benefi ta may be modifieCl 

because of manag nt proble aDd \he nat.u:nt of the reeponae. 'l'bua: -

( 1) if tb<J bulla abcmed a response- to tbe oeatm us t asem 

cause ot a aUla� t variaU.on in the preparation routine , the conti.DI'Jed 

uae ot oeaUoll teaaera oou14 rea tile illpro• ati.lalJlaUoa value � 
t oeatrcua OOWJ 

(11) � con���o�uu, 

lMilla ret to be oolleo 

am (111) ainoe ozo 3 

of oeatl'o ta  t era could reaalt in a 

er; 



the spring pe ak a la:rse population ot cows would have to be available 

frcm wbich to elect oestrous cows. All the oowe. 1n this population 

oold have to be suitable for use ae te asers. 

If the first 2 probleru d id  not ewnt ua ·te the third 1=-robleta 

could be st!:rmounted by either:-

( i) denloping a aatist'Actor.r me thod for the control cf tbe 

oestrous cycle , thus n:c!ucing tlm cow nu,11bers niquixed to provide oestrous 

teaae ra; 

or (ii) the npeati.qg t4 the trial conducted by .Almquiat and Hale 

( 1956) to �etigate whe the r  the smearing of oestrous muc:ua on the 

ruarp ot a t� �.-se r sip,n-Lfic<! ntly improved t he  n timulus va.li.le. 

The latter possibility of fe rs the gre ate c  s�� for the applic& tion 

of the results of the current trial to routine prep aration :vr-ocedurcs of 

mature bulls 21 tand ing at an .t. rtifi oi&l Bre�ing Ce ntre. 
- .. ... .. ... .. -
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au.P'l'lm 12 

��£!\ StU!l!J!X and Cq!ld. UBiO!'!! 

(6) 12 atare J e rsey, 4 Mture Ftieaian and � mature Ayrshire bulls, 

none of 'Mlch h.a preYiou ly exhibited ebnOX'Yl181 ae.mal behaviour, were 

aol.eeted from the sires etandi.rfc at the .illllahuri Artificial Breeding Centre. 

l'be bulla wer� divided into 2 groups whi ch were collected on d iffe rent days. 

(b) The collection frequency maintained throughout the e�ri.onentel 

p riod was 2 colle ctions pe r bull every third day. Each bull a 

subjected to lJ minutes sexual preparation prior to the colle ction of the 

first service fUlrl then received 10 minu tes rest before being subjected 

to 1 minu tetS prer)aration prior tc the aecom colle ction. 
( c) ro determine the significa� of the effects prod uced by using oestrous 

oo :a as t.Base rs ,  3 oestrous CO\>i8 v.e re  USf.:d with e ach group. f.ach cow was 

uaed as an ocstrou teaser before beir\g used as he r  own non-oestrous 

oontrol 3 or 6 days late r. 

(d)  The use of oestrous cow as teaae rs prod uced average inCl�ases p�r 

bull per colle ction da.f of 18. 7% in to tal sperm output , 10. 4,� in semen 

volume and S. � in avenge sporm concentration when CGnparisons we re  

made with colle ctions taken OTer the aame c:cnws in the non-oeat:ro la con-

di�ion. The increase in \o\al ape output waa aignifican� a t  �he U' 
le•el of prob-ability am the increaa a in n volume and spe ra  

concentl'aUon we re  eignificant a� the leftl. 
( ) '1' uae of o atrous oowa tea raa-

(i) wu not aoci ted with y aig!liticant alteration in 

e1tber 'the 1n1Ual motUity nt or tbe " 11 &peftJ 

(ii) wu u.ociatcd with a aignific:an deolim in t initial 



concentration of seminal t'rustose in both a! the scrvieea 

collt:c ted ! roo a bull. on any one colle ction do.J ; 

( iii) waa not asoci.ated with meaaurable changes in eithe r the 

initial pH of a se rvice or the pH chan6e after 1 houns incubation 

at �0c; 

(iv) produced an apparent decline in re-action ti!:lee 

( t) Tha conclusion drawn was the under controlled prc-colle ction routines 

the use of oestrous cow as teasera produced a significant increase in 

spa m c:-utput because of the improved stimulus value of t he  teaser. The 

improved stimulus value "r�AY beve been d ue to ; -

( i.J a s t imula"loing variation from tbe normal teasi� envi ronment ; 

or ( ii) properti es of \he oestroue cond i tion v.tlich prod .lced an 

" uncond itioned "  ree!)onse in the Dulls ueed. 
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BULL NCJ : - 3.54 GROtJP a -I 

BREED: - Jersey �; -8yrs 

Collect . Collect . Teaser Servi ce Volume Sp erm Cone. To t • .SJ¥'Ejac Sp .Output/ Sem•n To� 
Number Order Cow No ( mla ) 6 

(x10
6

) Day(x10
6

) (ala) Number ( x 1 0  /ml . )  

1 9 1 1 2 . 9 153.5 4452 

2 2 . 1  71 9  1.5 10 5962 5 .0 

2 9 2 ( 0 )  1 4 . 7 1 3?4 64,58 

2 ,5 . 4  1 050 5670 12128 10. 1  

3 9 2 ( N )  1 4 . 5  1325 5963 

2 5 . 1 1002 5 1 10 1 1073 9 . 6  

4 6 3 ( 0 )  1 3 . 9  1 293 5043 
2 5 · 5  1 341  7376 12419 9 .4 

5 10 .5 ( 0 )  1 4 . 0 1 293 5 1 72 

2 4 . 9  1 1 96 5860 1 1032 8 . 9  
6 6 3 ( N )  1 4 . 4  91.5 4026 

2 5 . 6  1050 5880 9906 10.0 

? 10 5 ( N )  1 2 . 9 1 228 356 1  

2 4 . 0  1 147 4,588 8149 6 . 9  

8 10 1 1 3 . 0 1 244 3?32 
2 3 . ?  1 180 4366 8098 6 . 7  

9 1 0  1 1 3 .5 1034 361 9  

2 4 .2 1034 4343 7962 7 . 7 

10 3 1 1 

2 

Collec tion No 1 0  Bull bad high rectal temper n tu r e  and sore fe e t .  



BULL NO : - 1 15 GROUP a - l  
BREED : - Friesian !2!J - 1 2yra 

Collect . Collect . Teaser Servi ce Volume Sperm Cona. Tot . SWEjac Sp .Output/ Semen To� 
( .,.le ) 6 (x106 )  6 ( ala ) Number Order Cow No Number (x10  /ml . ) Da7Cx10 ) 

1 1 1  1 1 9 . 6 695 66?2 

2 9 . 4  404 3?98 104?0 1 9.0 

2. 1 1 2 { 0 )  1 8 . 5 71 1 6044 

2 6 . 3  492 3 1 00 9144 1 4 .8 

3 1 1  2. { N )  1 5 . 5  606 3333 

2. 4 . 8 630 3024 63.57 10.3 
4 5 3 { 0 )  1 5 . 5 915 5033 

2. 4 . 0  695 2780 78 13 9. 5  

5 5 5 ( 0 )  1 3 . 1 1 002 3 1 06 

2 4 . 6  622 2861 5967 7· 1 
6 5 3 ( N )  1 4 . 7  � 1 6  3835 

2 5 . 0  679 339.5 7230 9 . 7  

7 5 5 ( N )  1 2 . 2 452 994 

2 2 . 8 500 1400 2394 , .o 

8 6 1 1 4 .5 �73 3929 
2 3 . ?  ?1 9 2660 6,589 8 . 2 

9 1 1 1 3 - 3 1 77 584 

2 3 . 2  1 1 88 }802 4386 6 • .5 
10 2 1 1 1 . 4 323 452 

2 3 . 1 72? 22.54 2706 4 . 5  

Coll e c tion Number 3 Bo th servi ces ap ·8 1 1 red to be below usu.al at anda.rd 
Colle c ti on Number 5 First service ap : e;,:r·ed to b e  below u;;ual stand ard 

Collection Number 1 0 'ii'ir r; t  servi ce eppeared to b e  below u sual stHn dsrd 



BUlL NO : - 35 1 
Jr:�.!f2: - J � r ra�y 

;;�1leo t . G?l l o e t . '1'1!H• aer 
'·lueJber Or11er- .;..:;-n ; ltJ 

1 4 1 

2 4 2 { 0 )  

3 6 2 ( N )  

4 8 3 ( 0 )  

5 4 5 ( 0 )  

6 8 3 ( 111 ) 

7 4 _? ( r,; )  

8 5 1 

9 2 1 

10 1 1 

·tt r v i c:('! 
Nurnb�r· 

1 
2 
1 
2 
1 
2 
1 
2 
, 
� 
1 
? 
1 
2 
1 
2 
1 
2 
1 
?. 

·v olume 
( :r.l r, )  

5 . 5 
4 . 5 
r; "% ..! • .-' 

& . 2 
h r. 
-" • /  

5 . (, 
r; . 8 
7 . 0 
5 . 1 
I, . 4  
.5 . 0 
l; . 8 
'!.', -.!\ , J  · -

5 . 1 
lt . 2 
5 . 0 
4 . ) 
;·) . 5 
lt . 8 
lj . 9 

:+erm ,:.ona. To t. . , .  t.,'l�j h c 
6 ( X 1 () I «tl . ) ( 'C 1 06 ) 

3 1 5 1 733 
30? 1382 
2�5e  1 36? 
31+7 2 1 , 1  
33 1 1 F  2 1  
,?1) 1 1 030 
?7� 1 595 
2'/5 1 925 
�7� 1 403 
Y l2 1 637 
242 1 2 1 0  
2 1 e  1 01• 6 
1 77 938 
372 1 & i? 
25P 1 f!.34 
�}9 1 695 
1 ?. [ 5.50 
?.75 1 5 1 3  

ltt. 2.30 
1 93 946 

GRQVP: -I 

M!f: -1 1 yrs 

- ... t t/ " . ,.. t. ' •}:> . v\L j';tt ' · t) e'� en ... o . 
Dsy ( x 1C() ) ( mla ) 

3 1 15 10.0 

-'5 18 1 1 .5 

345 1 1 1 . 1  

-�520 1 2 .8 

3{>40 9 • .5 

2256 9 . 8 

28.}5 10.4 

2779 9 . 2  

2063 9. 8 

1 1 76 9 . ?  



BUl.L NO : - 365 GROUP& -I 
BRr: F�D : - J eraey M!.k: -8yrs 

Coll ec t .  Collect . Te� ser Servi c e  VoJ urr:e �'J..:' e rrn Con � 'l'o t . Stv'Ej r.c sp . Cut:put/ semen To t. 

Number Order Cow No Number ( t"t} G ) 6 ( x 1 0  /ml . ) ( x 106 ) 6 
Day(x10 ) ( mls ) 

1 1 1 1 7 . 1 638 4530 
2 B . o 776 G20P 10?38 1.5 . 1  

2 1 2 ( 0 )  1 5 - 9 20 1 1 1 8 6  
2 4 . 9 8.56 4 1 94 5380 10 . 8 

3 3 2 ( N )  1 5 -5 M:.4 2662 
') 6 . 1 6T> 4 1 42 6804 1 1 . 6 '-

,. 9 3 ( 0 )  1 5 . 7 820 46?4 
2 5 . 8 ?43 4309 8983 1 1 .5 

5 7 5 ( 0 )  1 6 . 6 923 6092 
2 5 - 7  9 15 52 1 6  1 1308 1 2 .3 

6 9 3 ( N )  1 4 . 8 388 1 862 
2 5 . 9 6')5 4 1 0 1  5963 10. ? 

7 7 5 ( N )  1 q . ? 630 2961 
2 7 . 0 856 5992 8 953 1 1 . ?  

8 7 1 1 5 . 0 557 2785 
2 7 . 0 679 4753 7.538 1 2 .0 

9 6 1 1 6 . 1 .508 3099 
2 4 . 5 776 3492 6591 1 0 . 6  

1 0  4 1 1 I+ . O 33 1 1 3 1 4  

2 6 . 8 840 571 2 7026 10 . 8  



BULL NO : - 129 ,GROUP c -I 

B�Erm : - Fri esian MJ.!t -7yrs 

Collect . Collec t .  'l'ea ser Servi ce Volume Sperm Cono. Tot . Sl}/Ejac Sp .Output/ Semen �o� 
Number Crder Cow Ho iiumber ( mls ) 6 ( x 1 0  /ml . ) (x1o6 >  6 Dq( x 1 0  ) (mla) 

1 3 1 1 a . o  727 58 16 

2 6 . 9  Y/2 2567 8}83 1 4 . 9  

2 3 2 ( 0 )  1 7 . 8  646 5039 
2 B . ?  533 4637 9676 1 6 ., 

3 5 2 ( N )  1 7 .5 Boo 6000 
2 6 . 1  380 231 8  8)1 8  1}.6  

4 10 .}( 0 )  1 7 . 0  ?1 9 5033 
2 8 . 6 452 }88? 8920 1 5 . 6  

5 1 5 ( 0 )  1 6 . 8 654 4447 

2 ? . 9  428 338 1 8228 1 4 . 7  
6 10 J ( N )  1 6 . 2  ?1 1  4408 

2 6 . 0 444 2664 7072 12.2 
? 1 5 ( N )  1 6 . 1  760 4636 

2 6 . o 436 2616  7252 1 2 . 1 
8 2 1 1 6 . 1 856 5222 

2 7 . '/ 460 3542 8764 1).8  
9 8 1 1 .5 . 0  7�) 1 .3755 

2 6 . 0  404 2424 6 1 79 1 1 .0 

10 1 1  1 1 2 . 5 10!;i8 2645 

2 6 .0 663 3978 6623 s .s 



BULL NO : - 5 1 8  GROU'P t -I 
lUi':SED : - J erse;v !QE_z - 1 0yra 

Col l ec t . Col l e c t . Tef.\ser Servi ce Volume . ;r e rm C o n e.  To t • .Sf.V'Ej a c  Sp . Ou tru t/ Semen To t. 
.Number 0rder Cow No Number ( mlr-; ) 6 ( x 1 0  /ml . )  ( x 1 06 )  6 Day (x10 ) ( mls ) 

1 2 1 1 2 . 0 1 6 1 6  3?.32 
2 3 . 0 1 1 96 35B8 6820 5 . 0  

2 2 2 ( 0 )  1 2 . 9 1600 4640 
2 2 . 7  1 1 3 1  3054 7694 5 . 6  

3 4 2 Cn 1 2 . 3 1 462 3::.63 

2 3 . 0 1 1 07 332 1  6684 5 . 3 

4 2 3 ( 0 )  1 2 . 1 1 4 30 3003 

2 3 . 0 1 4 78 4L•34 7437 5 . 1  

5 6 5 ( 0 )  1 2 . 1 1 705 3581 
2 3 . 0 1 228 3684 7265 5 . 1 

6 2 3 ( 11 )  1 2 . 4 1 406 3374 
2 2 . 5  1 333 3333 6707 4 . 9  

7 6 5 ( N )  1 2 . 4 1 268 3043 

2 3 . 2 1 293 4 1 38 7 1 8 1  5 . 6 
8 1 1 1 3 . 6 1 6 16 58 1 8 

2 4 . 0 947 3788 9606 ? . 6 
9 1 1  1 1 2 . 9 1 6 1 G 4686 

2 3 . 0 1 2 1 2  3636 8322 5 . 9  

10 6 1 1 1 .  G 1 3 ::>3 2 1 53 
2 3 . 0 1 5 76 4728 686 1 4 . 6  



BULL NO : - 322 GROUPt-I 
13RE r:: O : - J ersey �: -9yrs 

Coll e c t . Co l l e c t .  TeA,;P.r  Servi c e  Vo lume :.;p erm Cone. Tot .- Sp/Ej A C Sp . Ou tput/ Semen To � 
( ml s )  � 6 ( x 1 06 ) 6 ( mls ) Number Ord e r  Cow No Numb er ( .x 1 C  /o::l . ) Day ( x 10 ) 

1 6 1 1 4 . 7  8 73 4 1 03 

2 .5 . 1 646 3295 7398 9 . 8 
2 6 2 ( 0 )  1 3 . 0 1 25 2  3756 

2 5 . 6 743 4 1 6 1  791 7  8 . 6  
3 7 2 ( N )  1 5 · 5 970 5335 

2 5 - 3 6fl 7 3641 8976 1 0 . 8  
4 3 3 ( 0 )  1 4 . 8 , 1 :; 1 5429 

2 3 . 9 776 3026 8455 8 . 7  

5 3 5 ( 0 )  , 2 . 4 756 1 8 1 4  

2 5 . 8 71 1 4 1 24 5938 8 . 2  
6 3 3 ( N )  1 lt . 5 8of' 3636 

2 4 . 9 71 1 3484 ?1.20 9 . 4  

7 3 5 ( N )  1 3 . 0 8 l�O 25 20 
2 5 · 5 768 4224 6744 8 .5 

8 4 1 1 5 . 2 1 042 54 1 8  

2 5 . 5 6G3 3647 9065 1 0 . 7 
9 4 1 1 4 . 7  90? 4263 

2 2 . 6 323 840 5 1 03 7 . 3 
1 0  9 1 1 4 . 7  63B 2999 

2 5 . 2 840 4368 736? 9 . 9  



BULL HO : - 52 GtlOtn't•l 

BREED : - Ayrshire AGE a -9yra -

Collect . Collect . Teaser Service Volume Sperm Con� Tot . S�Ej ao sp.Out�ut/ S...a !o� 
( rills )  

6 (x1o6 > 
' (llla )  Nuaber Order Cow No Number ( x10 /ml . ) D.,-hr10 ) 

1 ' 1 1 4 . 9  768 3763 

2. 6 . 1  663 4044 7807 1 1 .0 

2 ' 2 ( 0 )  1 6 . 0  1 1.56 69J6 

2 6 . 0  500 3000 9936 12.0 

, 1 2 ( N) 1 6 . 0  90? '"2 

2. 5 . 1  695 ,,,., 8981 1 1 . 1  

4 1 3 ( 0 ) 1 6 . 3 1 1 47 ?226 

2. ? . 3 ?43 5424 12650 ,,., 
5 8 .5 ( 0 ) 1 6 . 2  8?3 5413 

2 5 . 9 ?3 1 4313 9726 12 . 1  

6 1 3 ( N )  1 6 . 3 808 5090 

2 6 • .5 53.3 }465 a,,, 1 2 . 8  

1 8 5 ( N )  1 4 . 6  91.5 4209 

2 6 . 2 6}0 39o6 8 1 15 10.8 

8 ' 1 1 ?. 4 1083 8014 

2 6 . 0  663 39?8 1 1992 13 . 4  

9 9 1 1 .5 .0 816 4o8o 

2. 5 . ? 566 32.2.6 7)06 10.? 

10 7 1 1 4 . 3  6}8 2?43 

2 5 . 6 808 452.5 ?268 9.9 



BUI.l. NO : - 364 G ROUF s -I 
'1R ' LD : - Je rsey �: - 1 0yrs 

Col l e c t .  Coll e c t . Tea a E' r  :·· ervi ce Vo l ume .:: p e r m  Con e. Tot . c:;VEj e.c �p . Output/ Semen To � 
Numb e r  Ord€r Cow No Number ( mls ) 6 ( x 10 /ml . ) ( x1 06 ) 6 

Day ( x 1 0  ) ( mls ) 

1 7 1 1 4 . 3 1 535 6601 

2 3 . 1 727 2254 8855 7. 4 
2 7 2 ( 0 )  1 3 . 2 1 2 77 4086 

2 4 . 0 970 3880 7966 ? . 2  

3 2 2 ( N )  1 3 . 5 1 357 4750 
2 3 . 0 840 2520 7270 6 . 5  

4 1 1  3 ( 0 )  1 4 . 0  1535 6 1 40 

2 3 . 3 840 2772 8912. ? . 3  
5 1 1  5 ( 0 )  1 4 . 1  1 293 5301 

2 3 . 9 955 3725 902.6 8 .0 
6 1 1  3 ( N )  1 3 . 2 1 1 80 3776 

2 3 . 9 1 002 3908 7684 ? . 1 
1 1 1  5 ( N )  1 4 . 3  1 067 4588 

2 3 · /+ 6 1 4  2088 6676 7 . 7  

8 8 1 1 3 . 6 1 06'7 3f 4 1  

2 4 . 0  743 2972 6813 ? . t  

9 5 1 1 2 . 8  1 067 2988 
2 3 . 0 1 002 3006 5994 5 . e 

10 1 0  1 1 3 . 4 1 1 4'7 3900 
2 3 . 5 864 3024 6924 6 . 9 



BULL NO : - 393 G ROUP s -I 
BHF.ED s - Jersey AGE : -8yrs 

-

Col l e c t . Co llect . TeaGer Se rvi c e  Vo lume :>perm Con� To t . Sp/Ejac Sp .Output/ Semen To� 
Number Order Cow No Nureber ( mls)  6 

{x10 /ml . )  { x106 )  6 
Day (x10 ) ( mla)  

1 1 0  ., 1 4 . 2 1 77 743 

2 5 . 0 1 23 6 1 5  1358 9 . 2  

2 1 0 2 ( 0 )  1 4 . 8 94 451  
2 4 . 2 96 403 854 9 . 0  

3 10 2 ( N )  1 4 . 1  128 525 
2 4 . 6  80 368 893 8 . 7 

4 4 3 ( 0 ) 1 4 . 3  48 206 
2 4 . 2 56 235 441 s .s 

5 2 5 ( 0 )  1 4 . 3 24 103 

2 3 . 0 56 168 271 7 - 3  

6 4 3 { N )  1 4 . 6 32 1 47 

2 4 . 8  48 230 371 9 . 4  

7 2 5 ( N )  1 4 . 0  48 192 
2 5 . 0 76 380 .572 9 . 0  

8 9 1 1 7 . 4  258 1 90 1  

2 6 . 3  2 1 8  1373 3282 1 3. ? 

9 3 1 1 4 . 5 1 45 653 

2 5 . 0  16 1 805 1 458 9 . 5 

10 5 1 1 4 . 3 64 275 

2 4 . 6  1 1 2 5 1 5  790 8. 9 



BULL .!i,Q: - 16 

BREED : - Ayrsh:i.re 

Gollec t o  Col l e c t  
1�umb er Order 
- -

1 8 

2 8 

3 8 

4 7 

5 9 

6 1 

7 9 

8 1 1  

9 7 

1 0  8 

Coll e c tion No 1 
Collection No 4 
Collection No 5 
Collection No 6 
Col l ectic."ln No 9 

--

'l'e.:�.l'ier 
Cc-w No 

1 

2 ( 0 )  

2 ( N )  

3 ( 0 )  

.5 ( 0 )  

3 ( N )  

.5 ( N )  

1 

1 

1 

-

Se rvi c e  
I� umb er 

--· 

1 

2 
1 

2 

, 
2 
1 
2 
, 
2 
1 

2 
1 

2 

1 
2 
1 

2 
1 
2 

___ , 

Vo lu!'l.le 
( ml s )  

l ost. 
7 . 6  
� . Q 
8 . � 
8 . 1 
8 . � 

I.o s t  
6 . R 

l,o s t. 
1 . 5 

2 . ?  
7 . ';'  
8 . ? 
8 . ?. 
9 . 9 
7 . ?  
R . 4 
3 . 0 
3 · (1 
4 . () 

Fi:t· s t  servi ce  lost in t h e  air 
Fi r3 t servi ce  l o st i n  the air 
Served eow wi th firot servi c e  

Sp erm Con 6 
6 ( x 1 0  /ml . ) 

549 
824 

500 

96.3 
65lt 

l•36 

549 
899 
46Ei 
840 
i.�52 
'?'!2 
436 

931 
420 
840 
76n 

First nerv i c e  no t up to st!l n d;:• rd 
Se cond servi ce no t Uf to s tr - nd � rd 

GOOU'P : -1 --

� : - 10yrs 

Tot . �p/Ejac Sp. .Output/ Sem en To� 
( x 1 06 )  ( 6 . Day x 1 0  ) ( mls ) 

4 1 72 
403B 

4 4 00 8438 13 � 7  

7800 
5821  1362 1 1 7 . 0  

2965 

824 
2607 
35 10 6 1 1 7  1 0 . 4  

7308 ' 
3706 1 1014 1 6  .. � 
7841  
3357 1 1 1 98 1 7 . 6  

7820 
1 260 9080 1 1 . 4  

2520 
3496 6016  7 . 6 



BULL No : .  1 9  CUtOlJPa -II 
BRE-E:Da - Ayrshire ,!2!s -f1re 

Collect . Collect . Teaeer Service Volume Sperm Con� Tot. S�Ejac sp.Output/ Be••• to� 
tfuaber Or d. er Cow No Number ( mls ) 6 (z106 ) D,q(x106) (ala)  ( x 1 0  /ml. ) 

1 s 1 1 ?.8 1268 9890 
2 5 . 9 630 3?17 1360'? ,,.7 

2 1 1 1 6 . 4  1058 6771 
2 "'·' ?84 3528 10299 10.9 

' 1 1 1 5 · 7  978 5575 
2 5 . 8 1050 6090 1 166S 1 1 ., 

' 8 4(0)  1 9 . 3 1422 1322.5 
2 e . o  557 4456 1?681 17.) 

6 8 4 ( N )  1 6 . 3  1374 86,56 

2 5 . 0  630 3150 1 18o6 1 1 .) 
7 9 1 1 6 . 6  1 1 23 ?412 

2 6 . 8  ?92 5386 1 2198 1).4 
8 7 2 ( 0 )  1 ? . 9  1430 1 1297 

2 ? · 3  ?5 1  5482 1 6779 ,, .a 
9 7 2(N)  1 6 . 1  1535 9364 

2 6 . 1 68? 4 191 ,,,,, 1.2.2 
10 9 6(0 )  1 ?. 1 1621 1 1509 

2 5 .3 963 5104 1661) 12 ... 
1 1  9 6(N) 1 5 . 6 1503 8417 

2 4 . 9 727 3562 1 1979 10., 



BULL NO t - 406 GR01JPt -II 

BREEDs - Jersey AGE : -8yr 

Oellect . Collec t .  Teaser Service Volume Sperm Cone. 'l'ot . Sw'Ejac sp.Output/ Semen !0� 
( mls ) 6 

(x1o
6

> DQ(x1o6 > (llla ) Number Order Cow No NW!lber (x10 /ml . )  

1 10  1 1 1 . 9 266 50S 

2 3 . 8 468 1 778 228) 5 .? 

2 4 1 1 4 . 7  1228 .5772 

z 3 . 6 549 1976 77f+,S a ., 
' 4 1 1 3 . 0 1 107 3321 

2 

4 2 4 ( 0 )  1 5 . 1  1 252 6385 

2 

6 2 4 ( N )  1 2 . 9  1 1 07 3210 

2 3 . 6  .5 1 7 1861 5071 '·' 
7 3 1 1 4 . 2  404 1697 

2 2. 1 614 1289 2986 6.) 
8 5 2 ( 0 )  1 5 · 5  1390 ?64.5 

2 4 . 4  452 1 989 9634 9 · 9 
9 5 2(N)  1 3 .0 1095 3285 

2 3 . 1  BoB 2990 6275 ' · ' 

10 3 6 ( 0 )  1 3 . 7  1050 3885 

2 6 . 1  606 3697 1582 9. 8 

1 1  ' 6 ( N )  1 3 · 5 873 }056 

2 ;; . ?  856 3167 6223 1·2 

Collection Number 1 First se�vice partly lost as �v was dropped 
Collection Number 3 Second servi ce ejaculated in to sheath 
Collection Nuaber 4 Second service ejmeulated into air 



Bt11.J.. NO : - 1 22 
BREED ; - Friesian 

Oolleo t .  Collec t .  Teaser Service 
Number Order Cow No Numb er 

1 1 1  1 1 
2 

2. 1 1 1 

2 
3 5 1 1 

2 

4 5 4 ( 0 )  1 

2 
6 5 4 ( N )  1 

2 
1 1 1 1 

2 

8 2 2 ( 0 )  1 

2 
9 2 2 ( N) "J 

2 
10 4 6 ( 0 )  1 

2 

1 1  4 6 ( N )  1 
2 

Volume 
( mla ) 

1 1 . 6 
9 . 8 

8 . 8  
7 - 9  

9·5 

8 . 0  

9 . 8 

6 . 0  
8 .,3 
6 . ? 

6 . 9 

6 . 8 
9 . 1 

2 . 5 
8 .5 
? . 1 

8 . 2  
B . ? 

5 . 2 
? .. 0 

Sperm Con� Tot .  Sp/Ej ac 
6 6 ( x 1 0  /ml . )  (x10 ) 

646 ?494 

380 3724 

533 4690 
468 3697 

808 ?6?6 

521 4 1 68 

5')0 5?82 

484 2904 
729 5968 
4?6 3 1 89 

873 6024 
598 4o66 
:155 8691 

104 260 
808 6868 
760 5.396 

947 7765 

soo 4350 
792 41 18 
873 61 1 1  

GaC>Vt -n 
AGE : -8rre 

Sp .Output/ Semen To� 
Da.;r(x106) (Ills )  

1 1218 21 .4 

8387 1 8 . 7  

1 1 844 1 ?., 

8686 1,5.8  

9157 15.0 

10090 13.7 

8?5 1  1 1 . 6 

142,4 1!) . 6  

121 1S 16 . 9 

10229 1 2 . 2  



1ULL NQa - 158 Cl�J!• ·II 
BREED I •  Friesian A9Et •.5J'Z08 

Collect .. Colleet . Teaser Service Volume �perm Cone. Tot . s,WEjao Sp.OutputJ Semea To� 

Number Order Cow No NWiber ( mls) 6 (x10 /ml . ) (x1o6 ) Dq(x106) (ala) 

1 3 1 1 1 0 . 2  94? 96.59 
2. 10. 1 4}6 4404 14o6:J 20., 

2 10 1 1 1 1 . 0 1018 1 1 198 

2 2 .5 299 ?48 1 1946 13 ., 
3 1 0  1 1 1 0 . 6  10}4 10960 

2 9 · 3  396 3683 1464) 19.9 
4 1 4 ( 0 )  1 10. 1 940 9494 

2 7 . 5  71 1 5333 1 4827 1?.6 
6 1 4 ( N )  1 9 . 8 915 8967 

z 9 . 0  6 14 5526 1449) 18.8  
1 8 1 1 9 . 1 899 8181  

2 8 . 2  663 .5437 13618 1?.) 

8 1 1 2 ( 0 )  1 8 .3 1 260 10458 

2 6 • .} 541  34o8 13866 1 4 .6 

9 1 1  2 ( N )  1 6 .5 735 4?78 
2 5 . 1  420 2394 71?2 12.2 

10 5 6 ( 0 )  1 8 .5 970 .5010 

2 6 . 2  808 5232 10242 ,,..? 
1 1  ' 6 ( N )  1 7 .5  970 ?2.75 

2 5 . 2  4.52 2350 9625 12 . 7  



BtJ:LX. lfO s - )04 

BREEDt - Jeree1 

Collect . Collect . Teaaer SerYice 

Number Order Cow No Number 

1 6 1 1 

2 

2 9 1 1 

2 

3 3 1 1 

2 

4 ' 4 ( 0 )  1 

2 
' 3 4(N)  1 

2 

1 4 1 1 

2 

8 9 2 ( 0 )  1 

2 

9 9 2(N)  1 

2 

10 8 6 ( 0 )  1 

2 
1 1  8 6 ( N )  1 

2 

Volume 

{ mls ) 

5 . 6 
8 . 4  

7 . 5  

2 . 0  

,3 . 0  

4.5 

4 .,5  

?.5 

4 . 4  

9 . 0  

,3 .5 

5 . 8  

?.1 
? . 9  

lt . 6  

4. 8 

2 . 8  
8 .0 

3 . ?  

7 ·5 

Spe� Con� Tot . S�Ejac 

(x10 /ml. . )  (z10 ) 

1244 6966 

484 4066 

840 6300 

646 1292 

881 264.3 

606 2727 

970 436.5 
952 ?140 

404 1 ?78 

899 8091 

1010 3535 

549 3178 

923 7015 

73.5 580? 

492 2263 

94? 4.546 

1248 3494 

776 6208 

646 2390 
994 ?455 

GliQVPI -II 
AGEs -10yrs 

1 10� 14.0 

?592 9.5 

,,10 ?.S 

1 1505 12.0 

9869 13.4 

6?13 9., 

12822 15 ., 

6809 9.4 

9702 10.8 

984.S 1 1 .2  



BULL NO l - 397 GROUP a -Il 
BREED r - Jerse;y 

�s -1 1yre 

Collect .  Collec t .  Teaser Servi ce Vol ume Sperm ConG To t . Sp/Ej ao sp .Ou tp•t/ Semen To� 
Number Order Cow No Number ( ml s )  6 (x10  /ml . ) (x1o6 ) Da1 C x1o6> ( llll.a )  

1 1 , 1 7 . 1 760 5396 

2 5 . 5 347 1 909 7305 1 2 . 6  
2 8 1 1 6 . 8 66,3 4508 

2 6 . 0  300 1 800 6)08 12.8  
' 9 1 1 6 . 5  743 4830 

2 6 . 3 250 1 575 64o5 1 2 . 8  
4 1 4( 0 ) 1 5 . 9 ??6 4578 

2 6 . 0  299 1 794 6372 1 1 .9 
6 7 4 ( N )  1 5 . 9 695 4101 

2 6 . 8 372 2530 6631 1 2 . 7  
7 6 1 1 4 . 8 646 3 10 1  

2 5 .8 323 1 873 4914 10.6 
8 4 2 ( 0 )  1 6 • .5 848 55 1 2  

2 6 . 0  444 2664 81?6 1 2 .5 

9 4 2 ( N )  1 5 . 1  5 1 ? 263? 
2 6 . 4  404 2586 5223 1 1 .5 

10 6 6 ( 0 )  1 8 . 0 654 5232 
2 6 . 1 412 25 13 7745 14 . 1  

1 1  6 6 ( N )  1 4 . 9 832 4077 

2 6 . 2  364 2257 6334 1 1 . 1  



... 
BULL NO : - .56 1 GROUJ>s -II 

BR!l;EDa - Jersey AGE : -7yra -

Collect . Collect . 1'easer Servi ce Volume Sperm Cono. Tot .  S:p/Ejac sp .Output/ Seaea Tot. 
Number Order Cow no Number (ml a )  

6 
( x 1 0  /ml . )  ( x 1o

6
) 

6 Dq(x10 ) (lll.e )  

1 9 1 1 3 . 3 760 2508 
2 ,5 . 7  1 196 68 17 932S 9 .0 

2 6 1 1 3 . 1  570 1 767 
2 4 .8  663 3182 4949 1.9 

3 6 1 1 2 . 7 508 1 372 
2 6 . 3 1 236 4450 5822 ' ·' 

4 1 0  4 ( 0 )  1 4 . 2 1 228 5 158 
2 2 . 2 1002 2204 7362 6 . 4  

6 10 4 ( N) 1 4 . 0  1543 6 1 72 
2 4 . 7 881 4 1 4 1  10313 8 .1 

1 10 1 1 4 . 1 784 3214 
2 4 . 2 1 293 5431 8,,., 8 .:s 

8 3 2 ( 0 )  1 1 .5 71 1  1067 
2 4 . 2  1 398 58?2 6939 5 . 1  

9 3 2 ( N )  1 2 . 8 541 151.5 
2 6 . 8 792 .5386 6891 9 ·' 

10 a 6 ( 0 )  1 5 .0 1 268 6340 
2 5 . 4  1034 .5584 1 1 924 1 0 . 4  

1 1  2 6 ( N )  1 2 . 2  614 1 35 1  

z 3 . 4  970 3298 4649 ' · '  



., 
BULL NO : - 1 2  GROUPs -It 

BHEED a - Ayrshire ,!g!s -12vs 

Collect . Collect . Teaser 3erviee Volume .Jperm Con� Tot . Sr./Ejac Sp . Output/ Semen To� 

Number Order Cow No Number ( ml s )  6 ( x 1 0  /ml . )  ( x 1 06 ) Da;r(x106 ) (ale ) 

1 8 1 1 8 . 6 1018 8755 
2 6 . 2 679 42 10 12965 14 .8 

2 ' 1 1 8 . 4 1 107 9299 
2 7 . 4  5 94 4396 1369, 15 . 8  

3 7 1 1 H . 5 1042 8857 

2 ' · '  606 45'+5 13402 1 6 . 0  

4 9 4 ( 0 )  1 8 . ? 1 1 64 1012'7 

2 8 . 2 743 6093 16220 1 6 . 9  

6 9 4( N )  1 8 . 0 970 '7760 

2 7. 4 '735 5'+39 1 3 1 99 15 . 4  

'7 1 1 1 7. 1 1 050 7455 
2 ? . 5 630 '+725 1218o 14 . 6  

8 8 2 ( 0 )  1 5 . 9  840 '+956 
2 7 . 0  8 1 6  5712 1o668 1 2 .9 

9 8 2 ( N )  1 6 . 8 1 103 7500 

2 6 . 1  792 483 1  12331 1 2 . 9  

10 1 1  6 ( 0 )  1 7 .5 1099 82'+3 
2 7 . 0 721 5089 13332 1 4 . ,  

1 1  1 1  6 ( N )  1 6 . 3  970 6 1 1 1  

2 5 . 8 646 3747 9858 12 . 1  



i"f 

BULL NO : - 391 

'8RLED : • Jerse7 

Collect . 

Number 

1 

2"" 

/' f 

/ 

f� ' 

4 

6 

I 

" 
) ·� 

·} 

! 9 f 
#�i' 

I 
1 0  

'I ( 1 1 

/ 
, 

/ 

I r 

! 
I 

----<-

/ 

j . 

Collec t .  
Order 

7 

2 

1 1  

f 1 1  
I 

1 1  

' 

1 0  

10 

7 

7 

r--··-

, 
\ \I 

Teaser 

Cow No 

1 

1 

1 

lt ( O )  

lt( N )  

1 

2 ( 0 )  

2 ( N )  

6(0 ) 

6 ( N )  

f3ervice 
Number 

1 

2 

1 

2 

1 

2 

1 

2 
1 

2 

1 

2 
1 

2 
1 

2 
1 
2 

1 

2 

Volume 

( m l s )  

3 . 1 

3 . 2 
2 . 7 

3 . 1 

3 . 4 

3 . 4 

2 . 9 
3 . 5  

2 - 3 

3 . 6 

2 . 5 

2 . 3 
2 . 3 

3 . 9 
2 . 8  
3 . 0  

1 . 7 

3 . 5 

2 . 5  
2 . 5  

Sperm Con o. 
6 ( x 1 0  /ml . ) 

1244 

1 0 1 8  

1 099 

959 
1 4 1 4  

792 
1 1 96 

1 002 

939 

1099 

1058 

1 1 88 

1341 

994 

106? 

1 1 23 

1446 

955 
1 1 23 

1 2'+4 

Tot . sp/Ejac 
(x1o6 ) 

3856 
3258 

2967 

2973 
4808 

2693 

3468 

350? 

2 1 60 

3956 

2645 

2732 
308'+ 

38?7 

2988 
3369 

2'+58 

3343 

2808 

3 1 1 0  

G.ROUP : ·II 

AGE : -9yrs -

Sp .Output/ Seaen To� 
6 

DaJ(x10 ) (ale) 

71 14 ' · '  

5940 5 .8  

1501 6 . 8  

6975 6.'t  
·"· 

6116  5 .9 

5377 "-4 .8 

6961 
r , ,  

6.2 

,,,1 , . 8  

I 

580,� I 5 . 2  

I 
!1/)1 8  s .o 



:SULL NO : - ?03 GROU�a -Il 

BREED s - Jersey �S -7Jrs 

Collec t .  Collect . Te&tser Zervi ce Volume Sperm Cone. Tot . Sp/Ejac Sp . Output/ Semen To� 
Number Orcler Cow No Number { mla)  6 { x 1 0  /ml . )  {x1o6 > 6 

D&¥(x10 ) (ala ) 

1 2 1 1 4 . 2  1406 590.5 

2 6 . 4  931 .59.58 1 1863 10.6  

2 .5 1 1 ,5 . 6  1 1 96 6698 
2 5 - 7 ?03 4007 10?0.5 1 1 . 3 

' 2 1 1 3 . 9  1 2 1 2  4727 
2 5 . 0 840 4200 8927 8 .9 

4 6 4 ( 0 )  1 lt .8 1 454 69?9 

2 5 . 3 804 426 1 1 1240 10 . 1  

6 6 4 { N )  1 4 . 7 1}6.5 64 1 6  

2 5 . 1 1002 5 1 10 1 1526 9. 8 
7 1 1  1 1 5 . 7  1 164 6635 

2 ,5 . 4 646 3488 10123 1 1 . f  

$/ 6 2 ( 0 )  1 3 . 8 1 632 6206 
... /' 2 4 . 9 978 4792 10998 ,8 . �  

9 6 2 ( N )  1 4 . 5 15.52 6984 

2 5 . 0 BoB 4040 1 1024 9 • .5 
// 

// 
10 1 6( 0 )  1 1 349 674.5 

/ 
s . o 

2 6 . 6  1067 7042 13787 1 1 . 6 

1 1  1 6 ( N )  1 4 . 3 1 .308 .5624 
2 4 • .5 899 4046 96'70 8 .8 



BULL NO : - 359 

BREED : - Jersey 

Collect . Collect . Teaser Servi ce Volume 
N\llllber Order Cow No Number ( ml s )  

1 4 1 1 4 . 6  

2 3 . 5 

2 1 1  1 1 3 .0 
2 4 . 5 

' 8 1 1 2 . 8  
2 1 . 9 

4 4 4 ( 0 )  1 4 . 5 

2. 4 . 3  

6 4 4 ( N )  1 2 . 2 

2 2 . 0  
1 2 1 1 1 . 0 

2 4 . 2  
8 1 2 ( 0 )  1 5 . 2 

2 4 . 5 

9 1 2 ( N )  1 5 . 3 
2 3 . 6  

10 10 6 ( 0 ) 1 4 . 6  

2 } . 8 
1 1  10 6 ( N )  1 2 . 5 

2 4 . 5 

-------- --

Sperm Con a. Tot . sp/Ejac 
6 ( x 1 0  /ml . )  ( x 1 06 ) 

226 1 040 

1 32 462 

226 6?8 

96 432 

120 336 
331 629 
1 77 797 

54 232 

1 1+6  321 
210 420 
1 77 1 77 

96 403 

452 2350 

96 432 
5 1 7  2740 

339 1 220 
266 1 224 

128 486 
8o 200 
40 180 

GROUP a -Il 

M!!t - 1 1;yrs 

Sp . Output/ Semen To� 

Dey(x106 )  (mle)  

1502 8 . 1 

1 1 10 ? .s 

965 '+. 1 

1029 8 . 8 

741 4 .2 

580 , .2  

2782 9 . ? 

3960 8 .9 

1 710 8 .4 

}llO ? .0 



�wn n 
IJls R!ls:mtism. and Beh&Y12u.r of tbc Cawt Uted M Teasers 

Group L 

Cc.YW No. 1. 

Cow No. 2. 

Cow No. 5. 

Trained Friesian teaser f rom Awahuri A. B. Centre. fi months 

pregnan"- Used OD Colle ction Days No. 1,  8,  9 and 10. 

Stood aatiafactorily on all d ta. 

S.ull Jeree7 (T.B. Tag No. 191490) tls d u oestrous teaser 

on Colle ctiOD Day No. 2 ,  am non-oestrous te aser on Day 

No. � Oeatrou condition shown strong]J'. Stood well 

on both d ays. Untrained teaser from !.1asaey College b nu. 

Trained f ul  y-grcwn Jeruty from Av;ahuri /!. Centre. Ust.>d 

on Collection Days No 4 and G.. Oestrous condi tion 

shown otrongJ..y. f� tood well an both days. 

'rraim:d r rieaian teaaer f r01u .Awahu:rl A. B. Centre. Used on 

Col\:: ction Day l'i os. 5 and 7. .r·ossl bl,y comple ted oestrus 

Juat prior to use. Still exhibi tcd turgidity ot the 

ut r and had not ovulated aa the termination ot tbo 

1110m:ina • s  programme. Rathe r restleu aa a non-oestrous 

��luo�.t dicl ll ot i�ttfa.ir t() //ect,,lls. 

Cow Ho. 1. Deaoription u • • lJ d m Collect:!.on 

on eacb of the tirat s ·aqa. 

• 



Cow No. ' J..' 

Cow No. 6 

Untrained Ayrahift-croea from :l.Aaaey College Herd. U.aecl 

aa en ce•troua teuer on Col ction Daf N S. Bulla 

showed no raarlted response; rectal pa1pation did not 

confirm trong oeetrua N'd cow was bulling &gain � da.711 

later. The data colle cted waa d iacarded. 

De•cription aa ebcms. Utted on Colle otion Days No. 8 and 8. 

Steed s ti•factorilt on both � 

Untrained rull-grown Je rsey {T.B.  T g No. w. �'16) t1."0IIl 

llas.ey College hem. lJaed on Col lection Days Nos. 10 &1d 

U. Stood well as an oestrous teaser but slightly reat­

le&a j n  the non-oestrous atate., '" t d.i4 not illfp4it c <�llet t,;.l/f. 

. ._ .. ... .. .. .. .. 



Ibt Calll!raflim "' j.'he Ab§orptiomekr fo1 M•1•erW 
�ra C;gnstntn�l& 

2he ,.Hilger Bi.ocheta" abaorptio tel" aaed in the ournm'\ trial 

waa calibrated against counts made -,.i.th a Fueh.e Roaentbal oy\ometer of 

depth 0. 2  - and rulin&s ot 1 111D am 0. 25 ftD. The absorptiometer had , 

prior to the trl4l , been calibrated against another absol<ptiomet.sr whi cb ,  

in tunt, h ed  been calibrated ?y 1\\ak.l.ng a large number o£ haemocytometer 

coanta. The carefw.l.y calibrated absorptiometer -,.itl he re after be 

refe rr(·d to as the "News tea.d absorptiome ter" .  

In e»nducting the chts ck �libration of t� absorptiometer used 

in tbe current trial , thf'J fol '>win4! pl">cedurc was adopted : -

( i )  0. 1 mla. semen was pipehed into 9. 9 mla. foi'I1llllin-aaline 

solution and the absorptiome ter reading d.e t.cm..inod in the TWlnner 

deeorlbed in th-e text. 

( iiJ 0. 1 lftl8. tl'Oftl the diluted semen sample �e re reruov�d with a 

pipette. Tb fint fe-w drops were wiped away before tillinc 

the ootm�bJg cb.Mber ot the baelltoc;rt ter. The auple was allowed 

to ae'tle before eounUng G'O!mlmcet. 

( iU) Pr1or to the addi tlon of eaoh aomn a ausplo , \bt bae qtcMWI' 

wu e&NtQ)J,y olaamed , a cl an cover-dip appll end canf'ul.l.T 

JUblM4 untdl • a rirlp appe&ftd. 

(i•) Wt h e cb lo ot •• J eratoa a all.4e 

• • 11' 

0. "  - :.c 0.. u - 8q\lU'd lda partieulal' 
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B. 

the process 1rae repeated. Tbe ave rage of the counts by each operator 

were lftpbed against the ab orptiometer reading. (fig.r) 
In the following table the New tead Count" is the figure shown 

en tb tabl pre-pared for the "Newa te ad absorptiome ter... The regr eaioo. 

is shown i.r. the ocomp&l\}'ing table . 

Ha naocztoateter Ab!_2�tio: ter Ne"'a tead Co� � 10)  Read ifS 
(Density Scale) (xo�) 

1. 96 0. 13 2. 10 
3. 28  0. 19  3. 06  
3. 80 o. ro 3. 23 
4. 23 o. av 4. :s6  
5. 14- 0. 25 4-. 03  5. 70 0. 37 5. 97  6. 80 0. 38 13 
7. 0!; 0. 42 �- " 
7 . 45  0. 46 7.4-2 
7.65 0. 50  8. 07  8.68 0. 53 8. 55 

10. 00 0. 64 10. �2 10. 75 0. 59 9. 52 11.05 0.64 10. 32 11. 10 0. 10 11.40 
12. :50 o.IJI U.61 
12. 40 0. 82 � as  
12. 70 0. 80  U. 52  
14. 40 0. 85  1.3. :59  
14.40 • 14. :16  
16. 05 0. 96  15. 
16. 17 0. �·  16. 97 

asUJ •  Bual.ta o'bta1De4 1D Cali.bftti.Da a "Hilpr B10C�" 
ua1Jta a Haea>OtJ' tor c • 



§a!DI QC vaaa::cisa 

Regreaaion 

Error 

Total 

c •. 

.s!.aJA. 

1 

20 

21 

Sums gt 
§s�am 

:!69. U 

8. 9.5 

378. 06  

Jleau ssuare P. :aat�2 Ts111 st §Hnalicggg 
:569. 11 820. 24 ••• 

0. 45 

l'able: - Regre rd.on Aaal1ais of Haemoq-tometer Count on Abaorpt101Q81ier Reading. 

'l'be ngreaeion eqU.8ti<m a : -

y • 15. 66x + 0.4:1 
6 whe re  y • spent concentration ( x 10 per llll. ) 

The "N011f11tead" equation waa 

y a 16. 1 X 

x • absorpti 
:nud�. 

Since tbct two e�uationa bore sueb a cl ose resemblance and the 

Newatead eq\&ation was dc riv€d from a greater maber of readi ngs ,  the 

ter 

conversion table whic:h l�ewsteed had dnelopecl waa uacd tor detemining spc na  

concentration in the eurre.nt t ri  1. 
.. .. ... .. - .. .  



.&l'fB!DU IV 
Tb! CtUbratlgn ot the AbJ91'PUQsetel' tor JdevU£HB Tbe IniU!J. 

fno;oae Cgngpt:ration if §sa . 
Another "H ilger Biochem" absorptiometer similar to that used for 

meaau.ring sperm concentration a used for determining the initial fructoae 

concentration in eaab le or semen. For t:mctoee d e tend.Datdona a 

g%"ee.n filter {N 49) was used. I t  w.a not until the latter h&lt ot the 

experilnental pe riod that sati!Jfaet017 repeatabill ty was obtained wi\h the 

atanda%0 sol utions. Because of thia , the results for the first halt of 

the tiotal. were d iscarded. 

The �ard solutions for the oelorim.et.ric ssay were prepared from 

a 0. 2% fructose solution. The procedure adopted was i -

( iJ 4 1.est-tubes were labelled A to D. 1. 8 mls of distilled water 

waa pipetted into Tube A ,  and 1 181 into each of tubes B, C and D; 

( ii) 0. 2  mle of o. 2% fructoae aolution w f-re pipetted into Tube A ,  

thoroughl.1 mixed 1 1 ml of the mixture tnnaferred to Tube B ,  again 

mixed ,  1 ml tranaterred to Tube c ,  Old the proMdure repeated 

faa Tube C to Tube D. 

(111) 1 ID1 of the mixed 0011�u of Tube D wa c!1eca1ded , eo that 

finall7 each tube containe4 1 all ot fiuid e»ntai.Di.na 0. 3 ma ,  

0. 1  ... , 0. 05 or 0. ()25. rma ot tracton 

(1:�) 0. 1  ral of • S Ill ot 0. 1  , a .ta ot 0. � aoluUoa 

ot 1D .. 6 1118 ot hJdi'OCiblod acd.4 re 

an -�-

(y) acb be 

VGGoUIU irl tap 

in 

ten w 

aW at 80 - ° C t• 10 mt.1ttut� 

r t•• iDfoo a 
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B. 

AP.cmDU IY (corn) 
(Vi) the �beorptto. �e r WG.S checlced ag&.inat a re-agent blank 

'tbe truct.vae conocntrotic.n wq vari�d t o  obtain re ed  inga ove r a 

wider rcnge. The results from which the absorptiO:"'t ter woe c;sllbra� are 

presented in the aceompanyit� table. 

Concentration 11. 0  7. 5 5. 0  5. 78 2. 5  1. 8"1}  1 • .25 
(�ma/!!1. }  ' 

Ser1811 I 2� 7 t\8. 0 57. 0 73. 0 

I! �. o 37. 7 5:5. 0  69. 0 

III 27. ·1 45. 0 63. 0 

IV 2S. 2 45. 2 59. 7 

V J� 85 :JS.. O 37. 85 45. 1 55. 0 61. � 71. 0 

VI 2-4. 0 ��. 5 5!>. 0 70. 0 

V! X 23. 0 40. 0 54,. 0  '10. 0 

Table : T� Abaorp UOCM t<� r  I�:�M ngs fr)1· ::... t8iiiun:u C ·.;nce ntre.tions of 



API·KNDIX V 

1b! D� Va£1!tion P! Sxeg Ou� and •. §L•n Volumo 

�.�11! iJ��.st;Lne. �'�;xc�rQ; c.;,nd,!Ue J:!u.ri.mj tb! �1 
XP[i\M M.'><t-1¥, f&!!f!!OQ_'\,.1:,. The • -.hu,ri ArtJ..f;��� �edip& Cjtn�. 

tbird da;r. In the !ol10'Wing data the bulla of eac.:b gro\l!) '"•f.'T'E' culle cted 

on the sa":lle d-:,ra but each group 'tfas collected on different days. Onl3 
the spe m oontent of the fint sel"V'ice -was analyaed , as eltbougt� 2 s-e-rvicee 

we re  collected each oollection day , when a second service w as not 4 spatcb.CS 

only the volume was recorded. Tte semen volmo for bc th services wa& 

st.rnmed to give total sew.en output from eadl bull for each collection day. 

Day No. 
Bull No. 

314 

:;61 

'l'otal 

1 2 3 4 � 6 7 a 9 10 Total 

74 �5 1e bO '16 52 s1 12 52 75 

eo M 52 35 55 45 41 52 50 65 

41 ee so .._� •o 3'1 16 18 65 to 

21 28 50 20 52 $8 '11 �2 51 47 

68 7� 4-.9 :S2 48 f9 29 55 21 52 

619 

494 

422 

410 

518 

rablf& Spent Conwat (z 108) c4 Fin' Senlcu at 6 lla\ure J snq Bulla 

Oftr 10 Collection Da,.. (Gnap A) 



B. 

�lourC! gt Va:r. d. t. SUII!I of He an F.Calc. F.Reqd. Teat g( -Sguarea §quare S1smiticanee 

De tween Bulla 5 5900 1181 5. 85 2. 43 .. 
�.46 

Between Days 2545 263 1. 4  2. 10 N. s. 
2. 84  

Error 45 9100 

Total 59 1? . M8 

Table : Ana�ia of Variance l' or Be tween Day Diffe rences in •rhe Sperm 

Con tent of the nr -"'t S rvices Col'le ct�e :E' ronl  :lulls of Grot.."P A. 

IJe.y l{o. 1 2 3 � t' 6 7 8 0 10 Total 0) .., 

.Bull }l o. 

527 48 2� 35 16 2$ 2:S � 2� ,.,� 14 267 

� 44 52 6:S 65 25 49 � 55 25 8'7 496 

�2 45 M 60 23 4-:5 45 :53 40 63 4 5  455 

296 45 M 48 53 4-8 55 :>1 58 54 55 501 

393 53 44 � 45 � 29 � !>1 � 46 404 

:522 31 11 70 ·� 76 60 44 63 69 5'1 500 

!obl 272 288 :51.2 245 240 261 226 S9ll 272 � 2712 

fablea Bpera Content (x: 108) et 1nt Service at 6 ' atue Jene7 Bul.ls 

Oft&" 10 Colkt ction J>a7a ( GJ'OUp B) 



c. 

§eurce gt VariatiSD J..L. Swaa ot !!s !'1C!!c. F1BeSJ1. 1'!!! at 
S®areg Square SiSJ!ifioanco 

Between Bulla 5 5984: 1197 ?. M 2.4� •• 
� te  

Between Days 1211 1M o. es 2. 10 N. s. 
2. 8ft 

Error 45 7M5 163 

Total 59 14540 

Tablet Analyaia of Vari ance for Be� Day Differences in The Spea 

C ontent of the First Services Collect 1-'l'Oill Bulla of Group a. 

Source of Varbtion hl· S l.Uf.S of Mean z·.c "lc. l'. ?..egd. Test of 
f>9,U&ft1! !!5LU!!.! �·isnifi c::ance 

Be tween Bulls 5 107. 96 21. 6 1El 2. 4 3  • •  
S. 4.e  

Bntw��n "D t:JS 1D. 1 l. a 1 . 5  2. 10 I . s. 
2. Sl-

Error 45 60. 69 1. 55 

Total 69 1.84-.66 

l!bls: Ana.l3ais of Varanoe for &been Day Differ�nccs in The Total 

Volwne ot Semen Collacted troaa atUa ot Group 



D. 

J)q No. 1 2 � 4 5 e 7 a g 10 Total 

Bull No. 

�14 6. 50 7. 25 6. 7!:i 5. 0  7. 25 7. 25 5. 7� a. o 7. '11 7. 25 ee. ?a 

ti61 8. 7S 9. 0 7. 'i 5  a. o 10. 0 9. 0 S. 5 8. 75 8. 25 8. 2& 86. 2& 

396 6. 25 e. o 7. 0 6. :J 7. 5 'l. 5 9. 0 7. 5 8. 26 e. o '"- 60 

�� 1� 21 u. o  12. 0 11. 25 �. 25 '7. 5 ll. Et  10. '1� 10. 1) 13. 3 110. 00 

317 8. 75 6. 25 '1. 75 7. 0 g. 0 9. 0 !J. 35 s. 5 8. 5  a. a 

... 0. 25 "· 5 8. 0  5. 75 a. '75 s. o  3. 25 7. 7 6  9. 0 '7. f I 81. 00  

Total &?.. 75 47. 0 49. 25 4�. 5 51. '15 .w. �5 52. '7� 49. 25 52. Q5 M. 86 101. 00  

_hb)A: Total Volume {aWl) of Semen Colle c ·.ecl .F'rom 6 Mature J e rsey Bulla Over 10 

Colle ction Dqa (Group A. ) 



E. 

D� N o. 1 2 3 4 5 6 7 a 9 1.0 Total 
Bull No. 
527 1!). 0 � 5  1� 0 11. 25 lZ. 0 11. 5 l:d. 25 1?.. � 1?.. 0 L.. � 126. 50 

533 c. 5 a. 75 12. 5 G. 2;'.1 "· 2!5 11. 25 7. 0 4. '75 9. t) 11. 'lO M. IO  
·�· 

362 7. 75 7. 0 11. 'l5 '1. 7 5  'l. a:> '1. 25 s. o 7. !S 6. :a5 5. 715 , .. 

298 5.. 25 6. !;  6, 0 6. 25 �;. 75 o. 2e a. o 6. 0 7. ?5 7. 0 62.f 
S93 11. � 11. £.5 12. \) 10. 25 10. 25 u. 76 11. 5 12. 75 u. 76 1� 0 115. 00 

' I'' '  

322 9. :a:> 11. 1$5 1�. J 11. 0  a. a5 11. 0 lO. 0 11. 25 12. 2� U. 'T%5 11& 00  

Total 55. 25 55. 25 '70. 25 M. 75 ��. 75 5:.i. l) .54 . '15 54. 75 6:1. I 59.?3 580. 00 

Ttble a Total Volume (ml&j of ! .. emau �olle et.ed From 6 Mat ure J$ul la Over 10 CollocUon Dqa. 

(�roup M. � 



F. 

Source of Vari �icn !tL. Suo ot !f.!! P.r..Cal,e. 11R!Cjl, Test � 

<.:: .1uar�.! .§!i!.:!!l.!! �ignifi,ce� 

Between .Bulla 5 313. 04 62.61 3 61 2. 4:3 • •  
5. 46  

Between Days S7. 29 4. 14 2. 15 2. 10 • 
2. 84 

Error 45 86. 25 1.. 9� 

':c � 1. 59 4:l6. 58 

Voltm�.tt of Semen Cul lect�d from oolls O'f liroup il. 

Th ese ar-aly�e& ind icntcd t M t  during the spring mat i� seaso n ,  

under conditions of rc ut :.r!c ::.:.:lln.t�gc:t:.ul .t , r&turo J e rsey 'bullt; d �  not exhibit 

oignificant c4ay-to-de.y "� rie t ion� in the tote.l spe xv.  output crf the:, r f int 

s.:-.r -vi.cEte. �'iherees Grou.v A d id  not exh ibit s ignifi cant vartationa in total 

vo /u.rt1 � ee.:.len tAl t1 .. ,. pBr colle ction day , Group B d id  p rod uce  aignit" i cent varia tions. 

h.e fe rence to the tabltt 'ri ll m bowv that t H.a g roup shaw::!O only s light variat ion 

to confo :.ll'ld uu day to d 8.J variaU onn. Tbto:se "ether facto rs" were ' -

(1) All �" bw.la were not collttatttd oYe r  the 

AD¥ one dq, and teasen were al red ach oolleetion dq. 

(ii) A rigid pre-collect1on teasing ro ut  

the bulla. 

aDC1 (111) fbe colleaUcna 

t tecbniciaM. 


	20001
	20002
	20003
	20004
	20005
	20006
	20007
	20008
	20009
	20010
	20011
	20012
	20013
	20014
	20015
	20016
	20017
	20018
	20019
	20020
	20021
	20022
	20023
	20024
	20025
	20026
	20027
	20028
	20029
	20030
	20031
	20032
	20033
	20034
	20035
	20036
	20037
	20038
	20039
	20040
	20041
	20042
	20043
	20044
	20045
	20046
	20047
	20048
	20049
	20050
	20051
	20052
	20053
	20054
	20055
	20056
	20057
	20058
	20059
	20060
	20061
	20062
	20063
	20064
	20065
	20066
	20067
	20068
	20069
	20070
	20071
	20072
	20073
	20074
	20075
	20076
	20077
	20078
	20079
	20080
	20081
	20082
	20083
	20084
	20085
	20086
	20087
	20088
	20089
	20090
	20091
	20092
	20093
	20094
	20095
	20096
	20097
	20098
	20099
	20100
	20101
	20102
	20103
	20104
	20105
	20106
	20107
	20108
	20109
	20110
	20111
	20112
	20113
	20114
	20115
	20116
	20117
	20118
	20119
	20120
	20121
	20122
	20123
	20124
	20125
	20126
	20127
	20128
	20129
	20130
	20131
	20132
	20133
	20134
	20135
	20136
	20137
	20138
	20139
	20140
	20141
	20142
	20143
	20144
	20145
	20146
	20147
	20148
	20149
	20150
	20151
	20152
	20153
	20154
	20155
	20156
	20157
	20158
	20159
	20160
	20161
	20162
	20163
	20164
	20165
	20166
	20167
	20168
	20169
	20170
	20171
	20172
	20173
	20174
	20175
	20176
	20177
	20178
	20179
	20180
	20181
	20182



