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INTRODUCTION 

The glass container for frozen bull semen has been used primarily in 

routine artificial insemination work. However, many units have expressed 

interest in the use of a plastic container in the freezing of semen. A few 

bull studs have frozen semen in limited quantities in plastic containers 

with rather poor results. Since there has been little work of an experi­

mental nature to substantiate or refute this observation, it was felt that 

additional information was necessary. 

The purpose of this experiment was to determine whether or not any 

practical differences existed in frozen semen that were due to the effect 

of the plastic or glass container in which it was stored; and to what 

factors such differences might be attributed. 



REVIEW OF LITERATURE 

Container Effects on Deep Frozen Bull Spermatozoa 

Dunn!!!!.• (1) have reported a study in which the split sample technique 

was used to compare the fertility of semen frozen and stored at -79° C. in 

hermetically sealed glass ampules and in polyethylene bulbs. There were 298 

inseminations with semen stored in glass ampules and 313 inseminations with 

semen stored in polyethylene bulbs. The 60-90 day non=returns were 60.7% and 

62.3%, respectively, favoring the polyethylene bulbs. This difference was 

not significant at the 5% level of probability. 

History of Frozen Semen 

The rapid expansion in the field of artificial insemination during the 

past few years has stimulated much research designed to overcome some of its 

immediate shortcomings. Although bull semen has been routinely stored quite 

satisfactorily for two days, the inability to preserve bull semen in a 

functional condition for a longer period of time has caused wastage.of much 

valuable semen. It wa; evident that if a technique could be developed by_ 

which bull semen could be stored for long periods of time, it would be of 

much value to the industry. 

Luyet and Gehino (6) implied th.mt this might be possible when they 

reported in a review that many small cells and organisms withstood exposure to 

' temperatures approaching absolute zero, were subsequently thawed, and 

resumed normal functioning. Since biochemical changes were arrested at the 

exceedingly low temperatures of liquid gases, there was little doubt that, 
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in theoryj spermatozoa could survive in a state of suspended animation for 

an almost unlimited length of time. 

Luyet and Hodapp (7) then reported that frog spermatozoa could be 

frozen in liquid air if the spermatozoa were first partially dehydrated by 

the addition of a strong sucrose solution, and then plunged into the liquid 

air. Simi liar succesnses were reported by Shaffner, Henderson, and Card (11) 

with fowl spermatozoa. The semen was frozen in thin films or capillary 

tubes, This work was done under the premise that the essential condition 

for the survival of cells at low temperatures was th~ prevention of the 

formation of ice crystals; and, that w~ter in aqueous colloids became 

vitreous rather than crystalline when frozen ultra rapidly in thin films 

to low temperatures. 

Hoagland and Pincus (5) using the s~men of several different mammals~ 

were unable to duplicate this work. Park@s (8) demonstrated that human 

spermatozoa diidlnot survive freezing in thin films, but did survive in 

substantial m.11mbers when frozen in lairger tubes. 

A new avenue of experimentation was opened by the chance discovery 

of Polge 9 Smith 9 and Parkes (10) while working with fowl spermatozoa, that 

glycerol h~d irem2irkable protective properties against the harmful effects 

of low temperature, Of the several 2k!Olhols tested, only propylene and 

ethylene gly<eol in ~On(Centrations of 15~20% gave protection against 

freezing and thawing of fowl spermatozoa. 

Further work of Smith and Polge (li) showed that this technique was 

ineffective with mammalian semen. Howeverj it was found that if the semen 

was frozen relatively ~lowly j) ilillstead of by th@ ul tr.a rapid t(e,chnique of 

plunging it into liquid gases, a lairge portion of bull and goat speirmatozoa · 

0 could be revived aft@r freezing to 79 C. !mm@ns and Blackshaw (4), 



confirming the work of Smith and Polge, reported that bull spermatozoa had 

been sat;:isfactorily revived after freezing to -79° c. in a solution of 7.5% 

ethylene glycol. They also found that additions of 1. 25% of a pentose sugar 

increased revival rates. 

With this information Polge and Rowson (9) developed a technique of 

freezing bull semen to -79° C, This technique has been generally accepted 

and with some modifications is in common use at the present time, 



EXPERIMENTAL PROCEDURE 

This thesis deals with the effect of certain factors on semen quality 

following freez ing and storage in a dry i ce chest. Trial 1 was a study of 

the effect that storage in glass and plast i c containers h?d on semen quality. 

Semen in the se containers was stored for 1-2 weeks in an alcohol bath at 

-79° .C. Trial 2 w~s a: study of the effec t of storage in the same medium for 

more t han 30 days . The effec t of sto~ag~ in air on semen quality under the 
i 

same condit ions a s before cons t i t uted tll:' ials 3 and 4, r espective1y . The 

effect of simulated shipment· (trial 5) a~d method of sealing (trial 6) were 

studied for each type of container. 

Data for this exper iment were assembled from 13 ejaculates from eight 

diffeirent bulls. No attempt was made to s~lec t bulls or ejaculates for any 

particular t r ait except for the restric tion that the semen was of sufficiently 

good quality to insure that after f reezing, the semen was of acceptable 

quality. S~men was coi lec ted by tne ·use of an ar tific ial vagina using 

standard collecti~n pr ocedure. 

The pro~edure for pr ocessing and free.z ing of the semen was as ~ollows: 

1. The ~gg yolk-c itrate=sul f ani limide diluter consisted of equal 

part a of 2. 9% sodium c 'itra t e containing 0. 6% sulfanilimide and egg yolk. 
I 

Crystalline penicillin and dihyd1ros(:: ir: ieptomyc in wieire added at the ra te of 

500 units per ml. and 500 micr ogr ams per ml · ·i1 ir.~spectively. 

2. Af ter collec t ion , a po~tion of t he egg yo k-c itrate-sulfanilimi~e 

diluter was added immediately and at a t empeira t ure corresponding to that of 

the semen. After the final dil ution r ate had been es tablished , enough egg 

yolk-citrate-sulfani limide buffer was added to bring the tota l volume up to 

5 
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one-half of the final anticipated volume. 

3. At this point the partially diluted semen was placed in a 

refrigerator and allowied to cool slowly to .5;0 C. Jet was left in this state 

for 4-5 hours. 

4. A gylcrerolated diluter consisting of 14% glycerol and 86% sodium­

citrate-sulfanilimide by volume was then added in a sufficient amount to 

constitute 50% of the total final volume. Thie glycerolated diluter was 

added in four ste?s 5 minutes apart. Th® final dlilution rates were varied, 

due to the quality and concentration of spermatozoa in the semen so that an 

estimated 10-15 million spermatozoa p®Jir mlL. would! revive after freezing. The 

dilution rate rangced from 1-10 to 1=40, 

5. Thte semen was allowed to equilibirate for a period of 12-18 hours. 

During the equilibr,aiticm period th@ is<em@n w,ui transferred to single service 

ampules in amounts of' approximatiely one ml. atmll sealed.. The plastic containers 

. were sealed by fusing the op,eri end of the vials with automatically controlled 

electric heating elements. ?he glass ampules were sealed manually with an 

oxygen=acetyhmie torch. Aftcer sea.ling, 5 plaistk ampules and 5 glass ampules 

were randomly sele~ted from each of 7 eja~ulates and obiserved immediately 

foir p<elr !Cent .ai.nd rate of motility. An ana.lyiiiiis of vatitan.cre was computed to 

measr..me thee reff@(C.t of sealing the glass and plasiticc: contain<eJrSJ on these semen 

characteristics, 

6, Aftrer iequilibratfon th® SJBdBidl ampules: wen! placed in an alcohol 

bath at s0 q. and tha tamparatura wa$ lowa~@dl at a rata of 1-2° C. paJr minute 

from 5° C. to -15° c .. From -15° C. to =79° C, the tempieratuJra was: lowered 

at a rate of 3-4° C. par minute. 

After frBezing~ a portion of thB $ll<emBn was ava.luatad immediately~ and 

tha remainder was sto~@d,aithar in an al1Cohol bath or in air in an open 

container in a dry itei!:: ichest for future obsarvations. 
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Quite often the s@men from a particular ejaculat® was used for several 

different obs®rvations. In this <ease, th® pro~cedure followed W<il!,1&1 to sample 

randomly from the total ejaculate froz®n 9 the amount required for any 

particular trial. Th@refoir.e ~ it is appar@nt that for any pal1.'ticula:r vairiable 

of interest, variation included not only ®X)P~rimental treatment, but also 

sampling error. 'l'h1~t'e was no att®m]Pt tiQl q;:orr®ct for samp,;ling rei.riror in thh 

report and all obs®r'lniltions assum®d tlldrs to b® z®ro. 

Crdteria for the m®asur®Ellll®nt of tll:w~s® <dlata w@r® this pie:rr li:@nt and irate: of 

motility as @stimat®@ by ~ic:rroSJcopi~ ob~®ltvation. P®:tr ~ent motility 

obsieirvations W®l!:® baSJ@d! on th® JP®lf~®ntaig~ IQJf U:,r® rspcermatozoa 9 arui 9 in theory, 

ranged from 0=100. Rat® of motility» bas@d on the amount of progressive 

motion exhibited by the spiermatozoa 9 was assign®d values from 0~4.0. 

Thie pro©®t.hill'C'e for dmul<!llt®dl !Shipm®nt wais to obtain a sample from the 

dry ice chest, thaw one=half of the sem®n iimn@diately and observe for per cent 

and rate of ,motility. 'I'hesei obsenrvations ste:E"v<edl as a icontirol. The :remainder 

of the semen was then transferred to a field! the:rrmos containing dry ice and 

held for 24 hou:rs. At the end of this pelfioid\ th® s~mten was traim-sfier1ted back 

into the dry i((,'.,® clbi@?,SJt and hdd foil' an acmditfonal 24 hours.· Fina.Uy the semen 

was again tranf6f®I'1Y@idl to th<e thl!'l.tmos~ hrsld fOl!: 24 houlfs~ thawed and observed 

for motility. thh tlfeatm<ent ~imulate® this: conditfons to Whi(~h the semen 

would b® subj®«::t®dl f:rom thlEi tim® of shipmient fr(om thee q;:olhiction cienteir to the 

insemination of th® te'OW, 

?'hie stathti<eal anmalys@$l of th®~®' ©lat.a~ with th® ®Jf.c@qptfon of th® d!Btta on 

the ef f iect of icontain®t' s®<id ing, w@r® on an im:lliv idua.l ejaculat® bads. Thh 

proicredure was follr0wre.d @in«::® it ws.s f@l t th1i!.t th® l.slfge amount o:IE valfiation 

betwieien ejaculat®s would make an analysis of vairianc~ by groups invalido The 

new mul tip lie irang<e u~t (3) was useidl to (!;',ompar@ tr@atment diffe:nin<e<e.s _ of 

indivicdlual ej.eiculat®s, 



The results of trials 1-6 a1ee pl'e~ented in tables 1-11, inclusive. The 

data from which these values we1ee obtained alt® found in appendix tables I to 

XVI. A summation of ea.1Ch tt'ial h JPll!:'®~ented .ait the bottom of the multiple 

I . . 

ment in whi<eh the rejection w.as made iTh favo:r ·of 'was ent®lted ·in thi!il 

app1topriate column. 

'ririal 1 

The data,. a$ obs@E'V®d in t.aible l» s@@llllll to indiccatte that while the plastic 

criterion)~ this advantage w.ais quickly llOlst after stol'age in an alcohol bath 

fcit pelt'iodi:.1 of from 1-2 weeks. Xt appealt'@d that the Hmen in the glass 

containers remained faiirlly stable fl!:'001 fireez_ing to _final observation. 

rather rapidly until reaching the quality level of the semien in the glass 

coirntainer. 

Referring. to comJPia:dsons in teible 1 » .all 5 ejaculates f10>ir the comp.air hons 

G1 ~ G2 and G1 ~ Pi weire equal. This indicated that for this trial thel'e was 

no app.airen.t @l.!ffe,reinc<t. betweiein Hm®n in ghiss ©ontaineirs aftre,r fl'eezing {G1) 

or .afte~ stol!:'age (IG:;2) .amid.. the p11.a.tti\C <e:ontaineir a:ftel!:' storage (P2 ).· Theiriefore, 

any compal'ison imrolving P1 with ieit~~lt' lP';zv G1 olt' G2 t&hould have .. beelrl\ ,re .. 

jected. 'l'hh was t:rnJ1@ ftD>r: eja©\Ullaties 'i» 3 anl!J! 4. Ffl'. eja<eulates 2 and 12 

this was not the case and it was infel'red tlhl<ffit fol' these two ejaic\\lllates the1te 



'Jrabil® 1 

Multiple comparisons of tir@atm@nt means = 'ririal · 1 

Per cent motility Rate of motilit? 

Ejac. Treatment m1ea111ull !J<Sl.lC. Treatment means 

a d IC b 
1 C\ p2 G2 pl l Gl G2 p2 

15 20 22 35 l. 0 1.6 1.6 

G1 P2 G2 pl Gl P1 P2 
24 26 30 32 2.0 2.0 2.5 

3 G2 G1 P,2 P1 G:z G1 P1 
12 19 22 29 1.4 1.6 2.0 

4 G:z P:z GJL P1 4 G:z G1 P2 
.2 .8 .8 J.8 .2 .4 .8 

12 G]. G:2, P1 lP':z u G1 G:z P1 
8.0 9.4 11.0 13.0 ,9 .9 1.1 

Summary 
Ejs.~ulatiei 

ComJ:!aris«:m Pieircent motil.!!x · Rate of motilitX 
1 2 J 4 12 1 2 3 4 12 

pl "' Gl pl f lP1 pl I Jp>l t I pl. I 
Pl !!! G2 Pl I P. P, I f G2 -I Pl -I 
P1 = P2 P1 I f P1 I I P2 I I f 
Gl = P2 I I I I I P2 P2 I I I 
G1 !a Gz I I I I I G2 G2 I I I 
P2 = G2 I I Pz I I I I P2 P2 f 

a = Initial gh1H obs@ll''inition (G1) 
b = Initial plastic observation (P1) 
c - Final glais obseirwation {G:z) 
d - Final plasti~ obs®irvation (P:z) 

Ejac, Bull ~ate ~ollected Date,, R@ad 

l 
2 
3 
4 

12 

4 
21 
15 
36 
23 

12/27/55 
12/29/55 
l/J/56 
1/10/56 
5/5/56 

lniti~l Final 
12/28/56 1/3/56 
12/30/56 1/23/56 
1/4/56 1/10/56 
1111/56 112i/s6 
5/6/56 5/20/56 

9 

pl 

2.0 
Gz 
2.7 

P2 
2.3 

P1 
1.0 

P2 
1.2 
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For ejaculates 1, 3 and 4 there was an advantage after freezing in favor 

of semen in plastic containers (comparison P1 = G1), After storage only 

ejaculate 3 maintained this advantage. This indicates that ejaculate 3 did 

not deteriorate as rapidly as did ejaculates 1 and 4. The results of the 

comparisons Pl~ P2 and P2 = G2 substantiate this conclusion. 

The explanation of these results can be attributed to one or more factors. 

Semen in plastic containers survived freezing better although it did not store 

as well as did semen in glass containers. Orri differences observed after 

freezing and attributed to the effect of the plastic container might have been 

due to chance sampling error and so the~e might have been no original 

differences due to container effect. Thi1 ~®®lill$ to satisfy the data in 

trial 1 with the exception of ejaculate 3. Random sampling would seem to 

give a more logical explanation than an initial superiority of the semen in 

plastic containers after freezing with a subsequently greater deterioration 

than was observed for semen in the glass containers. It is difficult to 

imagine deterioration proceeding to a given level (that of the semen in the 

glass containers) and then stopping. Also, it is not too plausible that 

there could have been so much deterioration in such a short time (two weeks 

at the most). 

While there is some correlation in the res~lts obtained from relating 

per cent motility data to·rate of motility data 9 there are some obvious 

discrepancie~. Th@se mmay be d~te to seve~al factors. For any given ejaculate, 

rate and per ~~nt of motility may not b® ~®rf@~tly T®l~ted. Rate of· 

motility repr@sents mor® disc~®t®'valu®s (1.0 9 1,5, 2.0 et~.) than does per 

cent of motility and it is dubious wh®th®~ an analysis of this type of 

infonnation is valid, 



11 

In the opinion of the author~ th® msijolt'ity of the discrepancy between per 

cent and rate of motility should be attributed to observation elt'ror and 

analysis. If it were possible to rewov® th@se variablesj it would appear that 

the two measurements would be closely correlated, 

Trial 2 

Trial 2, as presented in table 3~ mea$ut'ed the effect of storage in 

alcohol for pelt'iods of 30=90 days. The data fol' this trial indicated no 

differen<Ces du@ to container effiect@ aftelt' fre®zing (per cent motility 

criterion), With th@ exception of ejaculate 9, the same observation was true 

after stoirage foir 30=90 «fays. Eja(Culat~ 9 $lhouh1 be <eonsidered as having 

some experim@ntal error sin<e® Pz)P1 (Pz gr®ater than P1), Contrary to the 

results of tirial 1, th® data from trial 2 ~~®m to indicate that the semen 

in glass container@ d®t®riorated as irapi@ly as di& semen in plastic containers. 

These results wo~ld tend to strengthen th® reasoning that the 

11 differences 11 obs@irv@d in deteriorati.©n ratl!';: in tlC'ial l were due to sampling 

error. It would seem logical that 9 if th®r® wer® differen(Ces in deteriora­

tion irate betw®®n semen in plastk and! ght,H r~oltll.tainers~ they would be more 

apt to appear aft®il' :;st<OJrage foir 9i0 clay$ tlbi.ain for only 2 weeks. However, it 

should be kept in mind that if there w@ire an interaction betwe~n ejaculates 

and containe~i» thi$1 ~ould a~~ount fol' th® di~~ll'.'epan~y in results between 

trials 1 andl 2. 

The concludcms obtain@d fol' JP®ll'.' rc.iem,t of motility for tirial 2 seem to 

fit the data for rat® of motility, Ej~cul~te 10 appeared to be the only 

serious ex~eptio~. 
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Table 3 

Multiple comparisons of, treatment means - Trial 2 

Per cent motilitI Rate of motilitI 
Ejac. Treatment means Ejac. Treatment means 

9 G2* G1* P2* Pl* 9 G2 P2 G1 Pl 
12 22 23 25 1.1 1. 7 2.1 2.2 

6 G2 P2 G:i P1 6 P2 P1 G2 Gl 
9 11 13 13 1.2 1.3 1.5 1.6 

7 P2 G2 G1 P1 7 G2 P2 G1 P1 
3.2 3.4 18 24 .9 1.1 1.8 2.1 

8 P2 G2 Pl , Gl d P2 G2 P1 G1 
8.8 12 24 31 1.2 2.0 2.7 2.8 

10 G1 G2 P2 P1 10 G2 G1 P2 P1 
16 17 18 26 1.5 1. 7 1.9 2.4 

Su~ElrI 

Ejaculate 
Com:earison Per cent motilitI , Rate of motilitI 

9 6 7' 8 10 9 6 7 8 10 

P1 • G1 I I I l I I I I I P1 
P1 = G2 P1 I P1 {, t Pl I P1 I Pl 
Pl= P2 I I Pl Pl I Pl I P1 Pl I 
Gt = P2 I I Gt Gl I I I Gt Gl I 
Gl = G2 Gl I Gt G2 I Gl I G1 I I 
P2 = G2 P2 I I I I P2 I I I I 

*Notation same as foir table 1. 

Table 4 

Ejaculates on which data in Table '3 were based 

Ejac. Bull Date collect(!d Date read 
Initial Final 

9 23 3/22/56 3/23/56 5/22/56 
6 15 2/17/56 2/18/56 5/24/56 
7 37 2/24/56 2/25/56 5/21/56 
8 MW 3/1/56 3/2/56 5/5/56 

10 15 3/22/56 3/23/56 5/23/56 
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T;-ial 3 

Trial 3 (taple 5) measured the effect of storage in air for periods of 

1-2 weeks. These data indicated that the plas_tic container. was superior for 

2 of 5 eJaculates after freezing (per cent motility criterion), but that 

this advantage was lost after storage. These were essentially the same results 

as observed in trial 1. Rate of deterioration appeared to be constant with 

the exception of ejaculates 3 and 4 which have been discussed in detail under 

trial 1. Explanation of these re.sults seems to follow the logic applied to 

trials 1 and 2. 

Rate of motility data was much less variable for trial 3 than per cent 

motility. Note that ejaculate 2 was the only case in which ~ny comparisons 

wer, rej~cted. These results were almost the reverse of those obtained for-

per cent motility. 

Trial 4 

Trial 4 (table 7) measured the effect of storage in air for periods of 

30 to 60 days. Data for this trial (per cent motility criterion) seemed 

to be less variable than for the preceding trials. Ejaculates 7 and 11 were 

the only ones for which any comparisons were rejected. Ejaculates 6, 7 and 

11, 12 appeared in tables 3 and 5 respectively and presented much the same 

picture there as obtained in trial 4. From this, indications are that the ., 

variability observed in ejaculates 7 and ll wa.s inherent in the ejaculates 

themselves and was independent of treatment. 

Rate of motility data followed closely that for per cent of motility 

data. However, ejaculate 5 appeared to have deteriorated more rapidly for 

rate than for percent of motility. 
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Table 5 

Multiple comparisons of treatment means - Trial 3 

Per cent moti'litI Rate of motilitI 
Ejac. Treatme1tt means Ejac. Treatment means 

/ 
r' .. 

2 G1* G2* P1* P2* 2 G1 P1 G2 P2 
24 29 32 34 2.0 2.0 2.8 2.8 

3 .G2 G1 P2 Pl 3 G2 G1 Pl P2 
10 '19 24 29 1.3 1.6 2.0. 2.1 

4 G2 P2 G1 P1 4 Gl G2 P2 pl 
.4 .8 .8 3.8 .4 .4 .6 1.0 

11 P2 G2 Pl Gl ll G2 Gl Pl P2 
9 10 21 25 .8 1.0 1.0 1.2 

12 P1 G1 G2 P2 12 G1 G2 P2 P1 
5 6 8 11 .9 .9 .9 1.1 

Summar I 

Ejaculate 
Com2arison Per cent motilitI Rate of motilitI 

2 3 4 11 12 2 3 4 11 12 

Pl = Gl I Pl Pl f I I I I I I 
P1:: G2 I P1 P1 P1 I G2 I I I I 
P1: P2 I I Pl P1 I P2 I I I I 
G1 = P2 I f I Gl I P2 I I I I 
G1 • G2 I Gl I Gl I G2 I I I I 
P2 = G2 I I I I I I I I I I 

*Notation same as for table 1. 

Table 6 

Ejaculates on which data in Table 5 were based 
EJac. Bull Date collected Date re_a~--

Initial Final 
2 21 12/29/55 12/30/56 1/23/56 
3 15 1/3/56 ' 1/4/56 1/10/56 
4 36 1/10/56 , 1/11/56 1/22/5.6 

11 99 5/5/56 5/6/56 6/5/56 
12 23 5/5/56 5/6'/56 6/5/56 
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Table 7 

MultiEle com2arisons of treatment means - Trial 4 
Per cent motility Rate of motility 

Ejac. Treatment means Ejac. ·Treatment means 

5 G1* G2* Pl* P2* 5 G2 G1 Pl P2 
24~. 25 26 29 · 2.4 2.5 2.6 2.7 

6 G2 Gl P1 P2 6 G2 Pl Gl P2 
10 13 13 19 1.1 1.3 1.6 2.0 

7 P2 G2 Gl P1 7 P2 G2 G1 P1 
6 7 18 24 .9 1.3 1.8 2.1 

11 G2 P2 Pl G1 11 Gl P1 G2 P2 
12 14 21 25 1.0 1.0 1.5 1.5 

12 G2 P2 G1 P1 12 G1 pl G2 P2 
4.4 7 8 11 .9 1.1 1.5 1.6 

Summary 

Ejaculate 
Coni2ar ison Per cent motilitI Rate of motility 

5 6 7 11 12 5 6 7 11 12 

Pl • Gl I t I t t t I t t t 
P1 = G2 f f P1 Pl I I I Pl I t 
Pi = P2 I I P1 I f f f Pl f f 
G1 = P2 I f I Gl t t f Gl I t 
G1 = G2 t t t G. t I I I t t 
P2 = G2 I t I t I I P2 f I I 

*Notation same as for table 1. 

Table 8 

Ejaculates on which data in Table 7 were based.· 
E jac. ID:!!!. Date col~eS:_.~~£ · Date read 

Initial Final · 
5 35 1/22/56 1/23/56 3/3/56 
6 15 2/17/56 2/l~/56 4/14/56· 
7 37 2/24/56 2/25/56 4/14/56 

11 99 5/5/56 5/6/56 5/20/56 
12 23 5/5/56 5/6/56 5/20/56 
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Trial 5 

Trial 5 (table 9) measured the effect of shipment on semen quality when 

semen was stored in plastic or glass containers. In the 5 eJaculates 

constituting this trial, there were no container differences due to simulated 

shipment. Ejaculate 9 indicated that plastic was superior to glass at the 

beginning of the trial. However, the same relative difference was maintained 

throu~hout the trial indicating no difference due, to simulated shipment (per 

cent motility criterion). ; 

It was noted that ejacul,ates 6, 8 and 10 deteriorated considerably. 

Possible explanations for this could be due to: 

(1) The technique for handling .semen could have been faulty. This 

does not seem to give an adequate explanation since all ejaculates did not 

follow the same abnormal deterioration rate. It is possible that s.ome unknown 

factor was introduced in the handling of ejaculates 6, 8 and 10 and not for 7 

and 9. This does not seem likely since all ejaculates were handled in a 

similar way. 

(2) Semen constituting this trial had been stored previously for 

60-90 days and had possibly deteriorated to.some extent. This may have been 

of suff.icient degree to cause the semen to lack .the vigor required to with­

stand the hazards of simulated shipment and handling. 

In this trial there appeared to be some discrepancy in the relationship 

between the data. for rate of motility and per cent motility. Factors 

responsible for this phenomenon, as discussed in trial 1, would seem to 

apply here. 

Trial 6 

An analysis of variance µtilizing the data for 7 ejaculates (table 11) 

showed that there was no significant difference between plastic and glass 
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Table 9 

Multiele comearisons of treatment means - Trial 5 
Per cent motility Rate of motility 

Ejac. Treatment means Ejac. Treatment nieans 

7 P2* P1* G1* G2* 7 P2 Gl Pl G2 
1.4 3.2 3.4 4.2 .6 .9 1.1 1.3 

9 G2 G1 P2 pl 9 G1 G2 P1 p 2 
10 12 22 23 1.1 1.4 1. 7 2.2 

10 G2 P2 Gl pl 10 G2 P2 G1 pl 
0 0 17 18 0 0 1. 5 1.9 

6 G2 P2 Gl P1 6 G2 P2 P1 G1 
.6 1.0 9.0 11.0 .6 .6 1.2 1.5 

"a P2 G2 Pl Gl 8 P2 Pl G2 Gl 
0 1.8 4.4 5.4 0 . 7 .8 1.4 

Sunnnary 

Ejaculate 
Comparison Per cent motility Rate of motility 

7 I 9 10 6 8 7 9 10 6 8 

P1 = G1 f Pl f f f t f f f Gl 
P1 = G2 {, Pl Pl Pl f f f P1 f f 

- F-l, = P2 f f P1 P1 Pl f P2 Pl ' f Pl 
G1 = P2 {, P2 Gl G1 Gl I P2 G1 Gi G1 
G1 = G2 f I G1 Gl f f f Gl G1 f 
P:z = G2 f P2 f f f .;. P2 f f G2 

*Notation s'ame as for table 1. 

Table 10 

Ejaculates on which data in Table 9 were based 

Ejac. !ill Date collected Date read 
Initial Final 

7 37 2/25/56 5/21/56 5/24/56 
9 23 3/23/56 5/22/56 5/25/56 

10 15 3/23/56 5/27 /56 5/30/56 
6 15 2/17/56 5/24/56 5/27J56 
8 MW 3/2/56 5/27/56 5/30/56 
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cont~iners due to sealing effects (P < . 05). This was true for both per cent 

and rate of motility. Indications from this data are that the semen :f,mmedi-

ately before freezing was of essentially the same quality for both the 

plastic andglass containers. Any subsequent change, therefore, should be 

attributed to factors other than unequal treatment means at time of f'reezing. 

Table 11 

Analysis of variance of trial 6 
Source Per cent motility Rate of motility 

d.f. S.S. M. S. F d.f. . S.S. M.S. F 

Total 68 19355~1 .xxxx xxn 68 17.9 xxxx xxxx 
Error 55 4620.0 81+.0 xxxx · ,/55 6.3 . ll xxxx 
Container 1 252.2 252.0 2.98 1 .2 .20 l.82 
Ejaculate 6 13950.4 2325.1 xxxx 6 11.1 1.85 xxxx 
Interaction 6 532.5 88.8 1.06 6 .3 .05 .45 

.. Deterioration 

The large amount of deterioration observed in these data ca,n be explained 

by the inadvertant addition of sulfanilamide to the diluter. This is in 

agreement ·with previous experimental work (2). 

Generalizations 

It would be difficult to draw any set of conclusions that would explain 

all sets of the da~a perfectly. There seem to be some assertions, however, 

that· w9uld fit the.·majority of the data. Whether or not these are correct 

remains for further experimentation to determine. 

(1) Freezing ability - indications were that there was little 

difference due to container ef~.ect. For certain ejaculates there was some 

advantage in favor of the plastic container. This would appear to be 

slight and variable for individual ejaculates. . . . 
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(2) Storing ability - here, also, there appeared to be little 

difference due to container effect. In this case there was some indica~ion 

that the glass container may store to better advantage than the plastic 

container. This would appear to be slight'and a function of the individual 

ejaculate. 

(3) Storing medium - From the dat.a tb,ere were no indications that 

the plastic or glass container stored to any better advantage in either air: 

or alcohol. 

(4) Si,iipping ability - container type seemed to have no ~£feet on 

the ability of semen to withstand simulated shipment. 
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SUMMARY 

A .short term study was conducted on 13 ejaculates of 8 different bulls 

to determine if any practical difference existed between plastic and glass 

containers for, the storage of frozen semen. Also of interest were factors 

which might ~ve been responsible for ~ny observed container differences. 

Results obtained were variable and inconclusive. Some advantage was 

found in freezing ability of semen in the plastic container, however, in 

general this was slight. Much the same relationship was true for storing 

ability with the exception that the glass container ind:f.cated an advantage 

in this case. 

No indication was found that semen in plastic or glass containers 

stored to any better advantage in air or alcohol. Glass or plastic 

containers seeme~ to have no effect on ability of semen to .. withstand 

. simulated shipment. 
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TABLE I 

Original data - trial l {per cent motility) 

Initial Observations 

Glass Plastic 
_ Ejaculat.e ·. 'Ejaculate 

...L 2 ..1.. ...L !!.;., 1 2 ...L ...L 12 - - ........... 

20 30 20 1 5 30 40 30 5 0 
20 20 25 0 10 .40 ''} 30 15 3 20 

5 ··" 2() 20 0 0 ··35 30 40 ,,, t···· 5. 
15* 20 15 0 10 35 20 30 5 15 
15* -· .. 30 15 3 15 35* 40 30- .. " s ' 15 

Mean 15· 24 19 .8 8 35 32 29 3.8 11 

Final ·Observations 

Glass . Plastic 
Ejaculate Ejaculate 

..L 2 -1.... ...L lL 1 2 3 ...L !L -'' 

15 30 15 0 5 10 30 20 1 5 
20 15 10 0 0 30 30 25 1 20 
25 35 1'5 0 15 · 15 30 15 ,. · ···-·- 0 ,·,·20 
20 30 10 0 25 20 15 30 1 10 
30 40 10* 1 2 25 25* 20 1 10 

Mean 22 30 12 .2 9.4 20 26 22 .8 13.0 

*Indicates_value calculated for missing data. 
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Table II 

Original data - trial 1 (rate of motility) 

Initial Observations 

Glass Plastic 
Ejaculate Ejaculate 

1 2 3 4 12 1 2 2... 4 12 

1.0 2.0 1. 0 1.0 1. 0 2.0 2.0 2.0 1. 0 0 
1.0 2.0 2.0 0 1.0 2.0 2.0 1.0 1. 0 1.5 
1.0 2.0 2.0 0 0 2.0 2.0 3.0 1.0 1.0 
1.0* 2.0 2.0 0 1.0 2.0 2.0 2.0 1.0 1. 5 
1.0* 2.0 1.0 1.0 1.5 2.0* 2.0 2.0 1. 0 1. 5 

Mean LO 2.0 1.6 .4 .9 2.0 2.0 2.0 1. 0 1.1 

Final Observations 

Glass Plastic 
Ejaculate Ejaculate 

1 2 3 4 12 1 2 3 4 12 

1.0 3.0 1.5 0 r. 0 1.0 2.0 2.0 1. 0 1.0 
2.0 2.0 1. 0 0 0 2.0 3.0 2.5 1. 0 1. 5' 
2.0 3.0 2.0 0 1. 5 2.0 3.0 2.0 0 1. 5. 
1.0 2.5 1. 0 0 1.0 1.0 2.0 2,5 1.0 1. 0 
2.0 3.0 1.5* 1.0 1. 0 2.0 2.5* 2.5 1. 0 1.0 

Mean 1.6 2.7 1.4 .2 .9 1.6 2.5 2.3 .8 1.2 

*Indicates value calculated for missing data. 
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Table III 

Analysis of variance - trial 1 

·· Ejac. Source Per cent Motility Rate of Motility 
d.f. S.S. M.S. ·Sm' ~ S.S. M. S. Sm 

1 Total 16 1670.0 xxxxx 16 4.9 xxxxx 
Container 1 405.0 405.0 l 1.2 i.2 
Time 1 80.0 80.0 1 0 0 
Interaction 1 605.0 605.0 1 1.3 1.3 
Error 13 580.0 44.6 2.99 13 2.4 .185 .192 

2 TQtal 18 1126. 0 xxxxx 18 3.7 xxxxx 
Containtr 1 20.0 20.0 1 .05 .05 
Time 1 0.0 o.o 1 1.8 1.8 
Interaction 1 180.0 180.0 1 .05 • 05 
Error 15 920.0 61.3 3.50 15 1.8 .120 .154 

3 Total 18 1295.0 xxxxx 18 6.64 xxxxx 
Container 1 500.0 500.0 1 2.33 2.33 
Time 1 245.0 245.0 1 .02 • 02 
Interaction 1 o.o o.o 1 .09 .09 
Error 15 550.0 36.7 2.71 15 4.2 .28 ,237 

4 Total 19 60.8 xxxxx 19 4.8 xxxxx 
Container 1 16.2 16.2 1 1.8 1.8 
Time 1 16.2 16.2 l .20 .20 
Interaction l 7.2 7.2 1 o.o o.o 
Error 16 21.2 1.33 .516 16 2.8 .175 .187 

12 Total 19 1086.5 Xllll 19 4. 74 xxxxx 
Container 1 54.4 54.4 l .32 .32 
Time 1 14.4 14.4 l .02 .02 
Interaction 1 .5 .5 1 .o .o 
Error 16 1017.2 63.6 3.57 16 4.4 .275 .234 
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Table IV 

Original data - trial 2 (per cent motility) 
"-

Initial Observations 

Glass Plastic 
·· Ejaculate Ejaculate 

_!_ ...!;_ ..L _!_ lQ... _L _L ..L. 8 !Q_ 

25 5 5 30 15 20 10 15 5 20 
30 10 30 15 20 20 10 40 40 25 
20 10 30 40 10 25 20 10 15 40 
20 20 10 35 15 35 5 30 25 20 
15 20 15. 35 .2Q 25 20 25 35 25 

Mean 22 13 18 31 16 25 13 24 24 26 

Final Obsenations 

Glass Plastic 
Ejaculate Ejaculate 

_L ....L _]_ _!_ !Q_ L 6 ..L _!_ !Q_ 

20 5 2 5 10 20 10 2 2 15 
20 10 5 20 30 20 15 2 10 10 

5 20 5 5 15 25 15 5 25 15 
10 5 0 10 20 25 5 5 0 20 

5 5 5 20 10 25 10 2 7* 30 
Mean 12 9 3.4 12 17 23 11 3.2 8.8 18 

*Indicates value calculated for missing data. 
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Table V 

Original data - trial 2 (rate of.motility) 

Initial Observations 

Glass Plastic 
Ejaculate Ejaculate 

-2... ..L _]_ ...L lQ.... ...L ...L ..L _!_ .!.Q_ 

2.0 1.0 1.s 3.0 1.5 1.5 1.0 2.0 2.0 2.0 
2.5 1.5 1 • .5 2.0 2.0 2.0 1.0 2.5 3.0 2.5 
2.0 2.0 2.5 3.0 1.0 2.5 1.5 1.5 2.5 2.5 
2.0 1.5 2.0 3.0 2.0 2.5 1.0 2.5 3.0 2.0 
2.0 2.0 1.5 3.0 2.0 2.5 2.0 2.0 3.0 3.0 

Mean 2.1 1.6 1.8 2.8 1. 7 2.2 1.3 2.1 2.7 2.4 

Final Observations 

Glass Plastic 
Ejaculate Ejaculate 

-2... ...L _]_ _§_ .!.Q_ -2... ..L ..L _§_ 10 

1.0 1.5 1.0 2.0 1.0 1.5 1.0 1.0 1.5 1.5 
1.5 1.5 1.0 3.0 2.5 1.5 1.0 1.0 1.0 2.0 
1.0 2.0 1.5 1.0 1.5 2.0 1.5 1.0 2.5 2.0 
1.0 1.0 0 1.0 1.5 1.5 1.5 1.5 0 2.0 
1.0 1.5 1.0 3.0 1.0 2.0 1.0 1.0 l.O* 2.0 

Mean 1.1 1. .5 .9 2.0 1.5 1. 7 1.2 1.1 1.2 1.9 

*Indicates vahne calculated for m:l.ssing data. 
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Table VI 

Ana.l;y:sis of variance - trial 2 

Ejac. Source Per cent motilitI Rate of mot:ilitI 
d;f. S.S. M.S. ..J!t_ d.f. S.S. M.S. Sm 

9 Total 19 1045.0 xxxx 19 5.i24 xxxx 
Container l 244.9 244.9 1 .6~ .62 
Time 1 180.0 180.0 1 2.82 2.82 
Interaction 1 80.l 80.1 1 .30 .30 
Error 16 540.0 33.8 2.60· 16 1.5 .0938 .13? 

') 6 Total 19 655.0 xxxx 19 2.80 xxxx 
Contain.@lll':' 1 5.0 5.0 l .45 .45 
Time 1 45.0 45.0 l .CH . 01 
Int~,raction 1 5.0 5.0 1 . 04 . 04 
Error 16 600.0 37.5 2.74 16 2.3 .1438 .169 

1 Total 19 2788.5 xxxx 19 7', 74 xxxx 
Containl1illt' 1 42.0 42.0 1 .32 .32 
Time l 1566.4 1566.4 1 4.51 4.51 
Inte1ra\Ction 1 48.1 48.l 1 • 01 • 01 
Error 16 1132. 0 70.8 :L76 16 2.9 .1813 .191 

8 Total 18 3420.9 xxxx 18 17.14 x:itxx 
Container 1 130. P, 130.0 1 1. 02 1.02 
Time l 1462.0 1462. 0, 1 6.62 6.62 
Interaction l 18.1 18 •. 1 1 . 60 .60 
Error 15 1810.8 120.7 4.91 15 8.9 .5933 .345 

10 Total 19 U63.7 xxxx 19 5.44 xxxx 
Conta.iner l 151.2 151.2 1 1. 52 1. 52 
Time 1 61.2 61.2 1 . 62 · . 62 
Interaction 1 101.3 101.3 1 .10 .10 
El'I'Ot' 16 850.0 53.1 3.26 16 3.2 .20 .20 

i 
I 
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Table. VII 

Original data - trial 3 (per cent motility) 

Initial Observations 

Glass Plastic 
Ejaculate Ejaculate 

2 .i. ~ lL u 2 ..1... 4 lL. 1L 

30 20 l 25 5 40 30 5 15 0 
20 25 0 25 10 30 15 3 25 20 
20 20 0 25 0 30 40 1 20 s 
20 15 0 20 10 20 30 s 30 15 
30 15 3 30 15 40 30 s 15 15 

Mean 24 19 .8 25 8 32 29 3.8 21 11.0 

Final Observations 

Glass Plastic 
Ejaculate· Ejaculate 

_!._ -2.:.' ....!!:.... 1L !L ..L -1... ..!.. !L !L 

40 10 0 5 (), 40 20 0 10 0 
25 10 1.0 0 15 20 15 2 Si 10 
20 10 0 15 5 40 30 l 15 10 
20 10* 0 10 5 30 25 0 0 5 
40 10* 1.0 20 5 40 30 1 15 0 

Mean 29 10 .4 10 6 34 24 .8 9 5 

*Indicates value calculated for missing data. 
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Table VIII 

Original data - trial 3 (rate of motility) 

Initial Observations 

. Glass Plastic 
Ejacµlate Ejaculate 

2 ..L .J:.... !L u 2 ...L ~ !L ll_ -
2.0 1.0 1.0 1.0 1.0 2.0 2.0 1.0 1.0 0 
2.0 2.0 0 1.0 0 2.0 1.0 1.0 1.0 1.5 
2.0 2.0 0 1.0 1.5 2.0 3.0 1.0 1.0 1.0 
2.0 2.0 0 1.0 1.0 2.0 2.0 1.0 1.0 1.5 
2.0 1.0 1.0 1.0 1.0 2.0 2.0 1.0 1.0 1.5 

Mean 2.0 1.6 .4 1.0 .9 2.0 2.0 1.0 1.0 1.1 

Final Observations 

Glass . Plastic 
Ejaculate Ejaculate· 

..L i. _L lL u _!_ -1.... ...!L lL lL 

3.0 1.Q 0 1.0 0 3.0 2.0 0 1.5 0 
2.5 1.0 1.0 0 1. 5 2.0 2.0 1.0 1.5 2.0 
2.5 2.0 0 1.0 1.0 3.0 2.0 1.0 1.0 1.5 
3.0 1.5* 0 1.0 1.0 3.0 2.5 0 0 1.0 
3.0 1.0* 1.0 1.0 1.0 3.0 2.0 1.0 2.0 0 

Mean 2.8 1.3 .4 .8 .9 2.8 2.1 .6 1.2 .9 

*Indicates value calculated fo~ missing data. 
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Table :ut 

Analysis of variance - trial 3 

Ejac. ·. Sou.rce Per cent MotilitI Rate of MotilitI 
d.f. S.S. M.S. Sm d.f. . s. s. M. s . Sm -

2 Total 19 1423.7 :axxx 19 6.25 xxxxx 
Container 1 2il.2 211.2 1 1. 76 1. 76 
Time l 61.2 61.2 1 .os .05 
Intel'atetion 1 1L3 11.3 l .24 .24 
Error 16 1140.0 71.3 3, 78 16 4.20 .263 .229 

3 Total 17 1545.0 ~x 17 6.2S xxxxx 
Container 1 720.0 720.0 1 1. 76 1. 76 
Time 1 245.0 245.0 l .os .05 
Interacticm l 20.0 20.0 l .24 .24 
Error 14 560.0 40.0 2.83 14 4.2 .300 .244 

4 Total 19 60.9 ~ 19 4.8 xxxxx 
Container l 14.4 14.4 1 .8 .8 
Time' l 14.4 14.4 1 .2 .2 
Interaction 1 8.5 8.5 1 .2 .2 
Error · 16 23.6 1.48 .544 16 3.6 .225 .212 

11 Total 19 1593.7 xu:ia: 19 3.5 xxxxx 
Contain.er 1 31.2 :n.2 1 .2 .2 
Time l 911.2 911.2 1 o.o 0.0 
Interaction 1 11.3 ll.3 l .2 .2 
Error 16 640.0 40.0 2.83 16 3.1 .194 .197 

12 'l'otal 19 725.0 XX)l!(XX 19 7.45 xxxxx 
Container 1 5.0 5~0 1 • 05 .05 
'l'ime '. 1 80.0 80.0 1 .OS .05 . 
Interaction 1 20.0 20.0. l .OS .OS 
Error · 16 620.0 38.8 2.79 16 7~3 .456 .302 
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Table X 

Original data~ trial 4 {per cent motility) 

Initial Observations 

Glass- Plastic 
Ejaculate Ejaculate 

...L 6 .L lL 12 i. 6 ..L lL 12 

10 5 5 25 5 20 10 15 15 0 
30 10 30 25 10 30 10 40 25 20 
40 10 30 25 0 30 20 10 20 5 
20 20 10 20 10 20 5 30 30 15 
20 20 15 30 15 30 20 25 15 15 

Mean 25 13 18 25 8 26 13 24. 21 11 

Final Observations 

Glass Plastic 
Ejacumlat11 Ejaculate 

..L _L _]_ 11 ll... _L ..!.... 7 !L !L 
~ 

30 is 5 5 s 20 20 5 20 5 
25 15 5 5 5 30 10 0 10 10 
25 15 5 15 5 25 20 10 15 5 
25 5 5 10 5 40 25 10 15 10 
20 0 15 25 2 30 20 5 10 5 

Mean 25 10 7 12 4.4 29 19 6 14 7 
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Table XI 

Original data - trial 4 (rate of motility) 

Initial Observations 

Glass Plastic 
Ejaculate Ejaculate 

2- _L ..L .!L 12 ...L _L ..L ll... ll.... 

\ 2. 0 1.0 1.5 1.0 1.0 2.0 1.0 2.0 1.0 0 
2.5 1.5 1.5 1.0 1.0 3.0 1.0 2.5 1.0 1.5 
3.0 2.0 2.5 1.0 0 3.0 1.5 1.5 1.0 1.0 
2.5 1.5 2.0 1.0 1.0 2.0 1.0 2.5 1.0 1.5 
2.5 ?.O· 1.5 1.0 1.5 3.0 2.0 2.0 1.0 1.5 

Mean 2.5 1.6 1.8 1.0 .9 2.6 1.3 2.1 1.0 1.1 

Final Observations 

Glass Plastic 
Ejaculate 

i2' 
Ejaculate 

.2.. ...L _]_ .!L ...L ....L ..L ...!! !L 
2.0 1.5 1.0 1.0 1.5 2.5 2.5 1.0 2.0 1.5 
2.s 1.5 1.5 1.0 1.5 2.5 1.5 0 1.5 2.0 
2.5 1.5 1.5 2.0 1.5 2.5 1.5 1.0 1.0 1.5 
2.5 1.0 1.5 1.5 2.0 3.0 2.0 1.5 1.5 2.0 
2.5 0 1.0 2.0 1.0 3.0 2.5 1.0 1.5 1.0 

Mean 2.4 1.1 1.3 1.5 1.5 2.7 2.0 .9 1.5 1.6 
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TablLe XII 

Analysis of variance - trial 4 

Ejac. Source Per cent Motility Rate of. Motility 
d.f. s.s. M.S. Sm ~ S.S. M.S. Sm 

5 Total 19 980.0 xxxxx 19 2.45 DXXX 
Container 1 45.0 45.0 1 .20 .20 
Time 1 20.0 20.0 1 o.o 0.0 
Inteira«:tion 1 5.0 5.0 1 .OS ~05 
Error 1.6 910.0 56.9 3.37 16 2.20 .138 .166 

6 Total 19 893.7 XXXll 19 6.5 xxxxx 
Container 1 101.2 101.2 1 .45 .45 
Time•· 1 11.2 11.2 1 .05 .05 
Interaction 1 101.3 101.3 1 1.8 1.8 
Error· 16 680.0 42.5 2.92 16 4.2 .263 .229 

7 Total 19 2393.7 xxxxx 19 7.24 xxxxx 
Container 1 31.2 31.2 1 .02 .02 
Time l 1051.2 1051.2 1 3.62 3.62 .. 
Interaction l 61.3 61.3 1 • 56 .56 
Error 16 1250.0 78. 1 3.95 16 3.00 .188 .194 

11 Total 19 1120.0 :ianx 19 2.75 xnxx 
Container 1 5.0 5.0 ]. 0.0 o.o 
Time 1 500.0 500.0 l 1.25 1.25 
Interaction l 45.0 45.0 1 o.o o.o 
Error 16 570.0 35.6 2.67 16 lL. 5 .938 .434 

12 Total 19 548.8 ~ 19 5. 74, ~ 
Contaimn· l 39.2 39.2 1 .12 .12 
Time 1 72.2 72.2 1 1.52 : ~:~2 Intera«:tion 1 .2 .2 1 0.0 
Error 16 437.2 28.3 2.38 16 4.10 .256 .226 
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Table XIII 

Original data - tirial 5 (per cent motility) 

Initial Obs~nations 

Glass Plastiit! 
Ejaculate Ejaculate 

_L _L 10 6 8 7 9 10 6 8 

2 :w 10 5 10 2 20 15 10 0 
5 20 30 10 2 2 20 10 15 0 
5 5 15 20 5 5 25 15 15 10 
0 10 20 5 5 5 25 20 5 2 
5 5 10 5 5 2 25 30 10 10 

Mean 3.4 12 17 9 5o4 3.2 23 18 11 4.4 

Final Obs~irvationis 

Glau Plastie!: 
Ejate11Jllatie EjaculaUt 

7 _9_ !Q._ _§_ 8 7 J_ 10 _§_ 8 

1 20 0 0 0 3 20 0 2 0 
0 10 0 0 5\ 1 25 0 0 0 

15 5 0 1 0 25 0 2 0 
3 5 0 1 1 3 15 0 0 0 
2 10 0 1 1 0 25 0 1 0 

Mean 4.2 10 0 .6 1.8 1.4 22 0 LO 0 
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Table XIV 

Original data - trial 5 Crate of motility) 

Initial ·'.Ob;sewations 

Glass Plastic · 
· Ejaculate Ejaculate ·· 

-4. -1... 10 ...L 8 _]__ -2..... 10 ....L ...!... -
1.0 1.0 1.0 1.5 2.0 1.0 1.5 1.5 1.0 0 
1.0 1.5 2.5 1.5 1.5 1.0 1.5 2.0 1.0 0 
1.5 1.0 1.5 2.0 1.5 1.0 2.0 2.0 1.5 1.5 
0 1.0 1.5 1.0 1.0 1.5 1.5 2.0 1.5 1.0 
1.0 1.0 1.0 1.5 1.0 1.0 2.0 2.0 1.0 1.0 

Mean .9 1.1 1.5 1.5 1.4 1.1 1. 7 1.9 1.2 .7 

Final Observations 

Glass Plastic 
.Ejaculate '''.··J:····: ... Ejaculate· 

..L _L 10 ..!.. ...L ..L. ..L !Q_ ..!.. ..!... 
1.5 2.0 0 0 0 1.0 2.5 0 1.0 0 
0 1.5 0 0 1.0 1.0 2.5 0 0 0 
2.0 1.0 0 1.0 1.0 0 2.5 0 1.0 0 
1.5 1. 0 0 1.0 1.0 1.0 1.5 0 0 0 
1.5 1.5 0 1.0 1.1() 0 2.0 0 1.0 0 

•' . 
Mean. 1.3 1.4 0 .6 • 8 .6 2.2 0 .6 0 
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Table XV 

Analysis of variance - trial 5 

·Ejac. Source Per cent Motility Rate of Motility 
hl.:. •. s. s. M.S. Sm d.f. s~ s. M. S. Sm 

7 Total 19 212.9 xxxxx 19 6.24 xxxxx 
Container 1 11.2 11.2 1 .32 .32 
Time 1 1.2 1.2 1 .02 .02 
Interaction 1 8.5 8.5 1 1.00 1.00 
Error 16 192.0 12.0 1.55 16 4.9 .306 .247 

9 Total 19 1163. 7 xxxxx 19 5.3 xxxxx 
Container 1 661.2 661.2 1 2.45 2.45 
Time 1 11.2 11.2 1 .8 .8 
Interaction 1 1.3 1.3 1 .OS .OS 
Error 16 490.0 30.6 2.47 16 2.0 .125 .158 

1.0 Total 19 2043.7 xxxxx 19 16.55 xxxxx 
Container 1 1.2 1.2 1 .20 .20 
Time 1 1531.2 1531.2 1 14.45 14.45 
Interaction 1 1.3 1.3 1 .20 .20 
Error 16 510.0 31.9 2 •.. 53 16 1. 70 .106 .146 

6 Total 19 678.8 xxxxx 19 6.24 xxxxx 
Container 1 7.2 7.2 1 . r2 .12 
Time 1 423.2 423.2 1 2.82 2.82 
Interaction 1 3.2 3.2 1 •. 10 .10 
Error 16 245.2 15.3 1. 75 16 3.2 .200 .200 

8 Total 19 245.8 xxxxx 19 8.24 xxxxx 
Container 1 9.8 9.8 1 2.82 2.82 
Time 1 80.0 80.0 1 2.12 2.12 
Interaction. 1 .8 .8 1 .oo .00 
Error 16 155.2 9.7 1.39 16 3.30 .206 .203 
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Table XVI 

Original.:da!:a -trial 6 (per 11Z4!nt motility and rate of motility) 

Per ~e~t Motility 

Glass Plastic 
·· Ejacul4tE! · Ejaculate 

1 2 3 4 5 6 7 1 2 3 4 5 6 7 
....,.._. .....,..--.. - -=-:-- -- - - ~--=-~ - ·-~ ----

30 30 50 30 50 80 50 ~o 20 50 50 60 60 50 
30 50 40 60 60 70 60 20 20 .so 50 60 70 70 
20 50 50 50 40 60 60 20 20 35 40 40 80 60 
20 4Q_ 50 4P 60 70 60 30 30 40 30 40 80 .60 

30 50 30 50 60 . 80 40 40 30 40 40 80 . 50 
Total 100 200 240 210 260 340 310 130 130 2Jl5 210 240 370 290 

· Ej'.ac1illlate Ejac.ulau 
l 1 . ! 4 5 ~ 7 ------~~-- _._.l_. __ 2_-2.__£ , .. s: ... ~~-· 

3~0 2:s 3~0 2.0 3.0 4.0 3.5 2.0 2 • .5 3.0 3.0 3.5 3,5 2.5 
3.0 2.5 3.0 3.0 3. 5i 4.0 2.5 2.0 2.5 3.0 3.0 3.0 3.5 3.5 
2.0 3.0 3.0 3~ (J 3.0 3.5 3.5 2.0 2.0 3.0 3.0 · 3\0'' 4~(f 3.0 
3.0 3.0 3.0 3.0 3.0 3.5 3.0 3.0 2.5 3.0 2.5 3.0 4.0 3.0 

2.0 3.0 3.0 3.0 4.0 3.0 3.0 2.5 3.0 2.5 3.0 4.0 2.5 
Total 11.0 13.0 15.0 14.0 15.5 19.0 15. 5 12.0 12.0 15.0 14.0 15.5 19.Q 14.5 
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