SPERM PICTURLE OFF RAMS AND RATE OF SPERM TRAVIEL.,

PART IL

L. Srery MorruoroGy, axp 11k Rarw o Svers TrAVEL, 1N THE
GrExtrar, Tracr or e Kwk.

The object of this expertment wuax to study  the porphology  of
spermatozoa in the different divisions of the genital tract of the ewe at
varying intervals after natwral copulation, and (o determine how soon after
sjaculation spermatozoa could be recovered from the fallopian tubes.

1. Literature.

The duration of vitality of spermatozoa and thetr distribution i the
venttalia of the Merino ewe were studied by Quinlan, Maré, and  oux
(1932, Mated ewes were killed at intervals varving frowm 15 minutes to
48 hours.  In some ewes the genitalia were examined under anaesthesia.
Living spermatozoa were found in the vagina and cervix in laree numbers
Afteen minutes after coltus; very few iu stained preparations from the pars
mdivisa of the uterus and none in the uterine horns and fallopian tubes.
Six hours after coitus living spermatozoa were observed as far forward as
the ulerine extremity of the tubes.  Spermatozoon motility becane graduaily
reduced after twelve hours in the genital fract and no spermatozoa were
tound alive after just over 48 hours.  The authors considered that live
spermatozoa found in the uterus, ulerine horns, awd fallopian tubes afler
long intervals after copulation resulted from o continuous issue from the
corvieal canal which appeared to act as a reservolr for spermatozoa.  Services
up to 30 hours atter the onset of oestrus produced 70 to )0 per cent.
fertitity, but after 30 hours fertility was reduced.  Quinlan, of al. (195331,
introduced spevmatozoa awrtificially into the different divisions of the genital
Uract of the ewe.  The secretion of the vagina was found (o be unfavoeurable
for sperm motility, the end-point being aboutl 12 hours.  The most favourable
situation was the cervieal canal where active motility was howan after 24
hours.  In the uterine horns spermatozoa did not remain motile for more
than 12 hours and in the fallopian tubes the time of survival was stll fess:
onlv 5 per cent. were motile after 9 hours,

Warbritton, MeKenzie. Berliner, and Andrews (1937) examined the
genital tracts of ewes, 2, 12, and 24 hours after insemination. They selected
the tube and horn on the side of the largest follicle or of w fresh corpus
lateum and washed them and the cervix with physiological saline.  The
washings were pipetted onto slides and allowed to drvy.  Spermatozoa were
found in the fallopian {ubes of 21 of 25 ewes inseminated during oestrus,
but the most numerous normal spermatozon were fouund n the ewes +hat
had heen inseminated 12 hours after the beginning of oestrus. The au  ors

roested  that this might be due to favourable conditions for sperm
migration in the reproductive tract 10 to 12 hours after the beginning of
oestrits. Green and Winters (1935), however, had found that spermatozoa
teached the infundibulum of the ewe out of lieat almost as quickly as when
she was in heat, and concluded that ““1he reproductive tract of the ewe
in heal gives no special response at copulation which tends to accelerate the
advance of the sperm . Warbrvitton, et al. (1937) ohserved a ovaatay
number of abnormal spermatozoa in the tubes than in the horns is
would support the finding of Quinlan and co-workers that the t W
survival of spermatozoa was less in the fallopian tubes thau in the uterme
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horns,  Warbritton, et «l. likewise came to the conclusion that the cervieal
canal was the most favourable site for sperm preservation and that vitality
was soon lost m the vugina.

According to Neuwann and Salzman (1940} spermatozoon motility was
maintained for various periods up to 28 hours in the reproductive {ract ot
healthy mares in oestrus.  All motility had, however, ceased 36 hours after
mating. Thev considered that spermatozoa probably reached the top of the
fallopian {ubes dirvectly after entering the uterus. (reat variation in sperm
survival was observed depending on the health of the mare, period of
sexual cyele, nature of the mediwm (mucus, ete.), * filling 7" of the genital
tract and the quality of the sperm.  Dav (1942) obtained pregnancies in
mares nseminated with more or less 2 billion spermatozon up to six davs
prior {o ovulation.  Day draws attention to such a long period of sperm
survival in the genttalia of the mare in view of the fact that  Hrse sperm
I so highly diluted by accessory zecretions and presents so muny diffieulties
tor storage in vilro. No pregnancies were obtained when inseminations were
made earlier or on the day of ovulation,

To study the mechanism of ascent of the spermatozoon in the female
centtal tract Flovey and Walton (1931) created uterine fistulae in rabbits,
rats, and guinea-pigs. At definite Intervals after copulation, a sample of
the uterine contents was obtained through the fistulae by means of a fine
pipette which had been moistencd with Ringer's solution. Iv the rabbit
spermatozon appeared 20 niimutes to 2 hours from copulation. le numbers
were small at first and inereased gradually.  The interval ineveased with
the distance of the fistula from the cervix, These authors concluded that
m the rabbit, spermatozoa penctrate into the uterus gradually and not
rapidly by uterme  suction 7 or peristalsis. Tn the rat and guinea-pie.
however, undiluted, highly concentrated semen might appear at the open
fistula Innnediately  after copulation. It wuas helieved that a spasmodic
contraction of the vagina was the principal factor involved and that the
propulsion of semen into the uterus was assisted by the copulation plug
which forms In these two animals.  Tossman 1937y on the other hand,
found no evidence that vaginal or cervieal activity wax iuvolved 1n the
transport of spermatozoa in the rat.  He agreed, however, with  lorev and
Walton (1931) that spermatozoa were transported through the reproductive
tract with  great rvapidity.  Rossman allowed rats {o mate and then
anaesthetized the female by a subcuteous injection of sodium aniytal.  The
uterws was exposed by oan Ineision and frozen /n situ by pouring over it
ninety-five per cent. aleohol, e¢hilled to about - G0° with solid carbon dioxide.
Thiz rapid hxaation demonstrated contractions whicli had ocewrred in the
uterus and Rossman (1937) mointained that these contractions supplied the
motive force in sperm {ransport,

The speed at which ram spermatozoa travel 7n eitro wax determined
by Phillips (1935). A glass tube, 12 mm. in diameter and 381 em. long
was divided into six sections by seven side tubes. .\ drop of semen was
placed 1 a depression at one end of ihe tube and at various intervi  a
smatl drop of fluid was removed from the side tubes for examination. In
Ringer’s and normal sait solutions spermatozoa traversed the 38-1 ¢m. tube
at the rate of 46 mm. per minute. The rate of travel slowed down as the
spermatozoa advaunced. Phillips and Andrews (1937) carried out experiments
to compare this speed of travel of ram sperm 1n witro with the rate
spermatozoa could travel /n ¢iro, and also to determine whether spermatozoa
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from other species could attain the same rate Of travel as ram sperm in the
genitalia of the ewe. The rat was selected ax the other species.  Fqual
amounts of ram sewen and u osuspension of rat spermatozon in Ringer's
solution were mixed and inseminated into the anterior end of the vagina
ot a ewe.  Neven ewes were used.  Thev were slaughtered and the different
sections of the tract examined at intervals varving from 7 hours and 7
minutes to 30 winutes after insemination. Rawm spermatozon wess found
all sections of the genital tract including the upper end of the fa pian tube
at all examinations, but rat spernuatozoa had reached the fallopian tubes
m ooniy three casex.  Ram spermatozoa were caleulated to have travelled
at the rate of 124 . per minute if the full thirty minutes were rvequired.
The rate of the rat spermuatozoa wax lower.

Green and Winters (1935) had found spermatozoa in the mmfundibulum
approximatels H hours after copulation tn the ewe.  This wus 1rvespective
of whether the ewes were in oestrus or not.

Schott and Philhips (1941 studied ovulation and sperm travel 1n ewes
that were tested four times daily for oestrus. The ewes were slaughtered ot
vartous intervals from the time oestrus was fizst observed to examination
of the ovartes. The fallopian tubes were divided to three approximately
equal sections by lemostats and the remainder of the tract into 1ts different
compartments.  The Tumen of cach tnbe was washed out with distilled watcer
and the washings collected 10 =mall vials.  Duplicate slides were made frow
each vial.  The shortest time observed 11 which spermatozoa had reached
the wpper part of the fallopian tube was 16 minutes. In the majority of
cuses examined at intervals of 18 to 20 minutes sperm were i the upper
sections of the tube.  The average length of (he genital  act from the
posterior end of the cervix to the upper end of the folloptan {ubes wus
80 en., and with spera reaching the upper section in 20 minutes {he
rate of travel was therefore 4 cm. per minute. The authors showed that
tme of oestrus and time of ovulation did not influence sperm travel since
in three voung ewes that had not yet come into first oestrus sperin were
tound well up the tract in 14 {o 20 minutes and in three old ewes, 7 to 10
days past oextius, sperm had veached respectively the upper section of the
tubes in 16 and 19 minutes and the Tower section in 15 minntes after service.

Wimsatt (1942) was able to show that in certain weres of hag,
spermatozon mav not only survive in the female genttal tiact throug 11
the period of bibernation (over 5 months), but that spermatozoa o e

sutwumn matings are capable of initiating development of the ova shed trom
e ovaries in the spring.

20 The Feperiment.
i) Materials and Methods,

Fifteen )181'5110 e\\'es were used 1n this study. Seven were slaughtered
at ntervals of 1, 3,5, 18, 18, and 20 hours after natural copulation for
a study of sperm 111mpholon3, and elght at intervals of 30, 24, 15, 10, 9,

6 and 6 minutes for esamination of the different divisions « {he tract for
the presence of spermatozon. The ewes were tested for oestrus by means
of vasectoniized rams once a dav in a small paddock. The ewes were there-
fore in varying stages of oestrus when mated. The vasectomised rams were
not permitted to mount the ewes, and when the genitalia were to be examined
for the presence of spermatozoa aprons werve attached to the teasers in order
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TasLe 42,
Eramination of the Different Divisions of the Reproductive Tract.
Ram No. 56947,
Fwe No. 61738.
Interval between ejaculation and examintion: 2 lours.
Condition of Ovaries.—Corpus luteum in right ovary.

Sperm  Motility and Abnormal Spermatozoa per 1,000,

| 2 HoUurs AFTER MATING.
At * )
Service. Pars |
Vagina. ’ Cervix. | o viira \ Horns. ‘ Tubes.
T
Motility.............ool 4 | Feeble 90 Fair ‘ Few ‘ Not
‘ Per Cent. | ‘ Observed | Ohserved
Tailless sperm.............. \ 4 16 - I
Soiled tasls. ..o 8 12 6 ‘ — - ! -
Enlarged middle pieces... ... 2 — — i — ‘ — -
Double middle picees. ....... 6 L - — —
Middle piece beads.......... ! — — ‘ — — ‘ — i i
Defective staining........... 2 ! 2 8 ‘ — — - -
Narrow heads.............. 2 2 y 2 — | — - -
Pyriform heads............. — — — ‘ — ‘ —- ‘ —
Megalo-sperm.............. 4 2 ‘ — - | - i *
Micro-sperm................ - 2 — ‘ - - 1 .
TOTAL........... l 28 ‘ 50 \ 18 \ 4 5 ES \ 4

* Drop of semen collected as ram dismounted.
+ = Spermatozoa present, but too few to be classified.
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TasLe 46.
FEeamination of the Different Divisions of the Reproductive Tract.
Ram No. 62545,
Fiee No, 55938.
Interval between ejaculation and examination: 18 hours.

Condetion of Ovaries.—Ruptured follicle in right ovary.

Spern Motility and  Lbnormal Spermatozoa per 1,000,

I

) 18 Horrs ATTER MATING.

LAt ¥

Service. |
S . Pars ‘ ) e
Vagina. Cervix. Indivisa. | Horns. ¥ Tubes.
Motility. ... 5 IFeeble 50 Fair Not Not
Per Cent. ‘ Observed | Observed
Tailless sperm.............. — 482 64 — ‘ — ‘ —-
Coiled tails........ .. ..., 4 16 3 — \ — ‘ —
Iinlarged middle picces. .. .. — — — — | — ’ —
Double middle picces........ - — - — — —
Middle piece beads........ .. — — — | — — —
Defective staining........... 2 30 ] | — - - —
Narrow heads............ ., — — - — — —
Pyriform heads............. - ‘ — — -
Megalo-sperm. ... ... ... — — -
Micro-sperm......... ... ... — - ! - -
S ! —
Torav........... + - +

* Drop of semen collected as ram dismounted.
-+ = Spermatozoa present, but too few to be classified.
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TasLe 47.
Eramination of the Different Divisions of the Repreductive — aet.
Ram No. 62030.
Fwe No. 61815,
[nterval between ejaculation and examination: 20 howuws,

Condition of Ovaries.—Ruptured follicle in left ovary.

Sperm MHotility and dbnormmel Spermatozoa per 1,000,

1 20 Horrs AFTER MATING.
At * o
Service. |
- . - Pars
\ Vagina. Cervix, \‘ Indivisa, Horns. Tubes.
i

Mobility. ..o 5 | Feeble 40 \ Fair Present Not

‘ Per Cent. } Observed
Tailless sperm.............. 6 | 336 6 1 16 20 —
Coiled tadls...ooo ool 14 i 76 12 16 4 -
Enlarged middle picces...... | — ’ — — ‘ — — —
Double middle pieces........ i — — — \ — — —
Middle pieee brads....... ...~ — | — | - : — ! —
Defective staining....... ... . 6 L 452 52 ‘ 60 12 —
Narrow heads. ............. } — — — I — — —
Pyriform heads........ ..... — — — | — - —
Megalo-sperm. . ... ... .. — — — — — —
Micro-sperm................ — ' — — ‘ — [ — —

e - 7__.4__‘7<_.__,, —

ToTAL...ooon. .. 26 | 884 70 | 92 | 86 i

* Drop of semen collected as ram dismounted.
= Spermatozoa present, but too few to be classified.

TanLe 48.

Showing the Percentage of Abnormal Spermatozoa in the Different Divisions
of the Genital Tract at Various Intervals Relative to the Abnormality Count
at the Time of Service.

‘ Abnormals |

al f SoPUl D4 g
Interg}i;rrnoirﬁa;;rnv.me to per 1,000 at|  Vagina. Cervix. ‘ In}hdxr;a Horns.
Service. | ‘
_ IO | -
T hour................... 24 92 25 ' — —
2 hours................ ... 28 1 179 64 i — . -
3hours................... 192 ) 244 24 i 17 —
S hours................... 20 | 2,530 170 i 250 —
18 hours...oo.o. oot ... 32 \ 488 144 — —
18 hours...ccoovnn L. 6 | 8,800 \ 1,333 — —-
20 hours........oovevne.. .. 26 ' 3,400 i 269 354 L 138
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N. C. STAREKE,

Tasrr 24.

Protocol for Merino Ram 45307,

‘. Total Total Total

Vol. of Aotility Cone. o Abn. Abn. in | Nc-als

Date. Semen. *Rotl.l ¥ (Millions e per Ejacu- in a-
(c.c.). AUDE | per mm.3). (\’[Elfmq ©1,000. late. | cwate.

Millions). | (Millions).  (Millions).

|

7/10/41. . ... .. 08 5 45 3,600 ‘ 16 57-6 3,542-4
17/10/41. . ..... 0-9 3 0-6 540 74 40-0 5000
31/10/41.. .. ... 0-8 5 2:0 1,600 \ 0 0 1,600-0
14/11/41.. ... .. 0-7 5 2.2 1,540 | 2, 3-8 1,536-9
2/12/41. ... ... 0-6 2 | 03 180 | 40 7-2 172-8
19/12/41... .. .. 0-5 2 | 04 200 34 68 193-2
6/ 1/42.. .. ... 0-8 3 11 \ 880 12 10-6 8694
20/ 1/42..... .. 11 3 11 1,210 8 9.7 1,200-3
3/ 2/42 ... ... | 14 3 0-4 360 4 2.2 5578
17/ 2742, ... ... 14 4 0-9 1,260 28 35-3 1,224 -7
3/ 3/42. ... ... 11 3 06 660 34 224 6376
17/ 8/42....... b 12 1 005 60 54 3-2 56-8
31/ 342....... 11 4 0-6 660 30 19-8 6402
17/ 4 42....... 05 4 14 700 0 0 7000
5/ 5 42....... 08 3 1-1 880 8 7-0 8730
197 5 42.... ... 1-0 4 17 1,700 6 10-2 1,680-8
2/ 642.. ..., 1-2 3 14 1,680 30 504 1,629 6
16/ 6 42....... 0-8 3 1-7 1,360 28 38-1 1,321-9
30/ 642....... 0-8 2 0-8 640 106 67-5 | 5722
14/ 7 42....... 10 3 1-2 1,200 34 40-8 | 1,159-2
28/ 7 42....... 0-9 3 07 630 38 23-9 ' 606-1
11/ 8 42....... 1-0 2 0-2 200 | 412 82-4 117-6
25/ 8 42.. ... .. 0-8 4 1-3 1,040 128 133-1 \ 9069
8/ 0/42. ... ... 16 | 3 09 1,440 182 2592 1,180+ 8
22/ 9/42.. ... .. 1-0 | 3 0-7 700 134 93-8 | 6062
6/10/42. ... ... 11 4 07 770 54 41-6 | 728-4
20/10/42. . ... .. P09 3 0-9 810 28 22.7 7873
3/11/42.. ... .. 1‘ 10 5. 0T | 700 28 19-6 | 6804

611






N, C. STARKE.
TisLe 26.
Protocol for Merino Ram H0735.
i | \
| “ Total Total Total
1 Vol of Votility | Cone. ,\vo( Abn. Abn. in Normals
Date. Semen Bating " (M.lions S per Ejacu- in Kja-
. | Rating . an Sperm o0 Tato ol
(ce). per mm #). (M.ILions) 1,060, ate, culate.
! ALLIORS) (Millions). | (M.tons).
|
- | .

T/10/41. 00 1-7 4 3:0 5,100 32 . 163-2 4,936-8
10/10/41..... .. 1-4 4 1-3 1,820 | 12 21-8 1,798-2
24/10/41. ... .. 1-3 | 5 2.6 3,380 | 14 47-3 3,332-7

T/ /48 ... 1-6 i 3 3-3 3,080 24 121-9  4,958-1
25/1 /4 ... .. ' J-1 4 3-8 4,180 28 117-2 4,062-8

9/12/41 ... .. .. 2:0 4 2-2 4,400 34 © 1496 4,250 -4
30/12/41. . ... .. 1-8 4 0-3 540 16 8.6 531-4
13/ 1/42.. ..., 1-0 2 0.2 200 ¢ 200 40-0 160-0
27/ 1/42....... 1-0 3 0-4 400 46 9-6 390-4
10/ 2/42.. ..., ! 0-9 3 0-4 360 114 41:0 319-0
247 9742 . . Lo ) 3 0-8 800 56 448 7552
10/ 3/42....... ! 0-9 3 0-9 810 8 65 303-5
24/ 3/42..... .. 1-4 il 27 3,780 24 90 -7 2,689-3
10/ 4/42..... .. 1-1 2 0-2 220 88 19-4 2006
24/ 4/42.. ... .. 0-9 2 0-7 630 52 32-8 397-2
12/ 5/42. ... .. 0-8 3 0-9 720 36 25-9 694 -1
26/ 542,00, 1-0 E 1-8 1,800 14 25-2 1,774 -8

9/ B/AZ. ... .. 1-0 5 16 4,600 14 64-4 4.535-6
23/ 6/42..... .. I-1 3 Q-6 660 50 : 33-0 6270

77742, 0-8 5 36 2,880 14 40-3 2,839-7
21/ 7/42.. ... .. 1-5 4 6-4 9,600 34 3264 9.273-6

1/ 8/42. ... .. 0-9 4 1-4 ‘ 1,260 32 40-3 1.219-7
18/ 8/42..... .. 0-7 3 1-6 | 1,120 30 33-6 1,086-4

1/9/42....... 1-3 5 4-1 5,330 34 181-2 5,148-8
15/ 9/42. ... ... 0-7 2 0-6 420 114 47-9 372-1
29/ 9/42. ... ... ‘ 1-0 3 33 3,300 36 1188 3,181-2
13/10/42. . ... .. i 0-7 5 3-0 2,100 14 29-4 2,070-6
27/10/42 .. ... .. 0-7 3 0-7 490 26 127 4773
10/11/42....... 1-0 3 0-4 400 56 22-4 377-6




SPERM PICTURE OF RAMS AND RATE OF

TaBLE 27.
LProtocol for Romney Marsh Ram 56939.

SPERM TRAVEL.

{
|

|

Total Total Total
Vol. of Motility Cone. No Abn. Abn. in Norm.als
Date. Semen. RO 4 Yo | (Millions S ‘e n ‘ per Ejacu- in Eja-
(c.c.). AL | e mm 3. ’\I%lir n:) I 1,000. late. culate.
| ‘ (Millions). . (Millions). | (Millions).
o o { | ‘ |

14/10/41. ... ... 0-4 1 1 “ 0-3 120 | 424 50-9 69-1
28/10/41....... 0-6 1 05 300 212 636 236-4
11/11/41....... 0-7 1 0-7 490 216 105-8 384-2
28/11/41....... 05 2 2-1 1,050 106 111-3 938-7
12/12/41....... 0-6 2 1-2 720 400 288-0 432-0
2/ 1/42....... 1-3 1 0-05 65 702 45-8 19-2
16/ 1/42....... 0-9 2 1-2 1,080 486 527-0 553-0
30/ 1/42....... 1-0 1 0-07 70 276 19-3 50-7
13/ 2/42....... 0-7 2 0-2 140 160 22-4 117-6
27/ 2/42....... 0-7 3 06 420 128 53-8 366-2
13/ 3/42..... .. 1-0 1 0-02 20 392 78 12-2
27/ 3/42....... 1-1 4 2.5 2,750 34 93-5 2,656-5
4/ 4/42.... ... 0-7 1 09 630 98 61-7 568-3
28/ 4/42..... .. 0-9 2 1-3 1,170 30 93-6 1,076-4
15/ 5/42.... ... 0-9 3 2.5 2230 | a6 126-0 2,124-0
29/ 5/42.. .. ... 0-9 3 4.9 4,410 94 414-5 3,995 5
12/ 6/42....... 1-1 2 33 3.630 270 2,069 1 i 1,560-9
26/ 6/42....... 0-5 1 007 35 606 21-2 ' 13-8
10/ 7/42....... 0-8 1 0-8 640 378 241-9 . 398-1
24/ 7/42....... 06 0 005 30 892 258 3.2

7/ 8/42.. ... .. 0-2 0 I No coumnt made. 900 — ‘ —

o1/ 8/42.. ..., 0-3 | o | o2 60 — — —

Ram, died on 228,42,
TapLe 28.
Protocol for Rommey Marsh Ram 56947,
|

17/10/41..... .. 1-1 4 10 1,100 16 J 17-6 1,082-4
31/10/41....... 1-1 5 1-9 2,090 20 41-8 2,048-2
14/11/41. ... .. 15 4 1-7 2,550 10 255 2,524-5
2/12/41.. ... .. 1-8 4 2-8 5,040 154 776-2 4,263 8
19/12/41..... .. 1-4 2 2-6 3,640 128 465-9 3.174-1
6/ 1/42....... 0.9 2 0-5 ‘ 450 278 1251 3249
20/ 1/42....... 0-8 4 08 | 640 122 70-1 5699
3/ 2/42.. ... .. 1-1 2 0-3 | 330 26 8.6 321-4
17/ 2/42....... 1-7 3 1-0 | 1,700 22 544 1,645-6
3/ 3/42....... 1-4 4 1-2 ‘ 1,680 . 20-2 1,659-8
17/ 3/42....... 1:-2 ! 1 0-2 240 2 12-5 227-5
31/ 3/42....... 1.4 4 1-7 2,380 12 286 2,351-4
17/ 4/42..... .. 1-0 3 1-8 ! 1,800 70 126-0 1,674-0
5/ B/42. ... ... 1-0 3 15 ! 1,500 78 117-0 1,383-0
19/ 5/42..... .. 1-1 3 3-3 i 3,630 36 130-7 3,499-3
2/ 6/42..... .. 15 4 34 5.000 150 7500 4,950.0
16/ 6/42. ... .. 1-2 2 0-7 340 250 2100 -0
30/ 6/42..... .. 1-4 3 35 4,900 444 2,175-6 2,iz4°4
14/ 7/42.. ... .. 1-0 1 1-7 1,700 450 765-0 935-0
28/ 7/42.... ... 0-8 1 0-3 240 Td4 178-6 61-4
11/ 8/42....... 1-3 3 2-7 3,270 284 1,013-9 2,556-1
25/ 8/42....... 0-7 3 1-1 770 374 2880 482-0
8/ 9/42....... 1-6 3 4-3 6.880 90 619-2 6,260 8
22/ 9/42....... 0-8 4 2-3 1,840 76 139-8 1,700-2
6/10/42. . ... .. 0-9 4 3:6 3.240 60 194-4 3,045-6
20/10/42....... 0-8 2 06 480 504 241-9 238-1
3/11/742....... 1-2 2 i 0-4 480 414 189-7 281-3

514









Tasrre 32.

N, C.

Protocol for Ronderb Afrikaner Ram 62418,

STAREKT.

Total
Vol. of ST Cone. Abn.
Date. Semen. BLI{OT.M} (Millions | No. per
(cec.). AVINE. per mm.3). (M_}ﬁ{rm. 1,000.
illions).
T - T {
21/10/41....... 0-4 4 55 2,200 44
4/11/41....... 0-5 3 33 1,650 108
18/11/41....... 0-8 4 3-0 2,400 60
8/12/41.. ... .. 1-5 3 58 8,700 62
23/12/41. ... ... 1-3 4 2-1 2,730 40
9/ 1/42....... 04 2 0-2 80 30
23/ 1/42....... 0-8 5 2-0 1,600 8
6/ 2/42....... 1-0 4 0-4 400 62
20/ 2/42,...... 1-5 5 1-3 1,950 20
6/ 3/42....... 14 5 3.7 5,180 26
20/ 3/42....... 1-1 4 1-2 1,320 32
7/ 4/42... ... 1-0 b} 2:6 2,600 16
21/ 4/42....... 0-6 5 3-3 1,980 2
8/ 5/42....... 1-6 4 3-2 5,120 26
22/ 5/42....... 0-9 3 1-7 1,530 84
5/ 6/42....... 1-2 2 33 3,960 78
19/ 6/42....... 0-8 2 1-6 1,280 64
3/ 7/42....... 07 3 4-0 2,800 126
17/ 7/42.. ..., 0-9 4 4-1 3,690 46
31/ 7/42.... ... 0-8 3 1-1 880 88
147 8/42.. .. ... 0-8 3 1-4 1,120 112
28/ 8/42.. ... .. 09 4 3-9 3,510 188
11/ 9749, ... 1-0 4 3-9 3,900 108
25/ 9/42....... 0-8 3 3.9 2,560 92
9/10/42. ... ... 0-8 5 6-7 5,360 76
23/10/42....... 0-7 5 3:2 2,240 24
6/11/42.... ... 0-8 5 i 2-1 1,680 38

6241-13

Total
At in
cu-

1ae,

(Millions).

96-8

178-2

144-0
539-4
99-
2.
12-
24+

20.

D00 W

-3

4z
41-
133-
128-
308
81-
352-
169-
77
125-
659+
491.

<
Z

4ui
63+

mm»&kmww»&kﬂaqmwéou—‘oam

Total
Normals
in Eja-
culate
(Millions).

2,103-
1,471
2,256
8,163
2,630
77-
1,587
375-
1,911~
5,045
1,277
2,558-
1,976
4,986+
1,401
3,651+
1,198-
2,447~
3,520~
802

994 -
9 KRN .

4,402
2,186+
1,616

NN WN -0 CORDWONNDIEDIS N




SPERM PICTUREK OF RAMS AND RATE OF SPERM TRAVEL.

TasLe 33.

Protocol for Ronderib Afrikaner Ram 62546,

|
N Total | Total
Vol. of Motility Conc. \ Tlggal } Abn. Abn.in | Normals
- Date. Semen. Rgtin v (Millions S er;n per Ejacu- - | in Eja-
{c.c.). ANE | per mm.3). (Mﬁn ne. | 1000, late. culate.
OnS)- (Millions). | (Millions).
B | | n e

17/10/41. . ... .. 15 | 5 \ 3.6 \ 5,400 8 \ 132 ( 5,356+ 8
AT 07 ; S O S Ot SO A v
I 0 W A ) RN M J N » Z N s N "
2/12/41.. .. ... 2.2 5 45 9,900 18 128-2 | 97718
19/12741, . ... .. 1| 5 5-0 I 7,000 12 840 | 6,916-0
VA 1-0 4 5-9 5,900 10 59:0 | 5,841-0
g /E /R N S I S TN < B B O
17/ 2742, ... 1-2 5 2.2 \ 2,640 0 0 b 2,640-0
3/ 83/42..... .. 1-6 5 | 3.7 5,920 2 11-8 5,008 2
17/ 3/42. ... ... 0-9 + | 20 1,800 276 496-8 - | 1.303-2
317 3/42.. ... .. 1-0 1 24 2,400 12 28-8 2,371-2
17/ 4742, ..., 13 5 | 2-0 2,600 4 10-4 2.589-6
5/ 5/42.. ... .. 0-8 4 1-7 1,260 2 2.5 1,257-5
L] AR R NS
....... . o . ) . Pl
167 6/42. . ..... ] 0-8 4 19 1,520 18 27.4 - | 1492.6
30/ 6/42. ... ... 1-2 2 2.2 2,640 64 169- 0. 2,471-0
14/ 7/42.. ... .. 15 2 4-3 6,450 178 1,148-1 + 5,301-9
28/ T/42.. ... 017 3 2.4 1,680 66 110-9 1,569-1
11/ 8/42. . ..... 0-9 3 21 1,890 240 4536 1,226 -4
25/ 8/42. ... ... 1-2 4 2-9 3,480 170 5916 2,888 4
8/ 0/42.. ... 1-0 5 3-3 3,300 10 33-0 3,267-0
22/ 9742....... L0 5 2.5 2,250 8 17-0 2,233-0
6/10/42.. .. ... 1-2 4 4-4 5,280 38 ! 20006 | 5,079-4
20/10/42. . .. ... 06 5 3-5 2,100 18 | 373 2,062-2
3/11/42.. ... .. 08 i 5 1-8 1,440 40 537-6 < 1 1,382-4

518



TasLe 34.

Protocol for Ronderih Afrilaner Ram 62419,

STARKE.

. Total ‘ B .
Vol. of e Cone. Abn. Abn. in | Normals
Date. Semen. %(;?1111? (Million; S;Ve(r)r‘n. per \’ Ejacu- in Eja-
‘ (c.c.). per mm.3), (Millions) 1,000 culate.
‘ | L B : (3 ons) ‘ (Millions).
| I I !
| I | o
14/10/41....... 0-9 b 4-9 4,410 26 1147 ’ 4,285-3
28/10/41....... ‘ 16 3 28 4,480 8 | 358 | 4ddd.2
11/11/41. ... ... | 1-0 5 4-3 4,300 \ 23 i 120-4 \ 4,179-6
28/11/41 ... ... 0-9 4 1-5 1,350 18 242 1,325-7
12/12;41 ....... 06 5 2.3 1680 | 6 1 10-1 ‘ 1,669-9
2/ 1/42....... 1-6 5 2-6 4,160 3 33-3 4,126-7
16/ 1/42. ... ... 0-8 4 2-8 2,240 \ 26 f 58-2 | 21813
30/ 1/42.. ... .. 1-5 5 33 4,950 18 L 89-1 " 4,860-9
13/ 2/42....... 1-2 5 3:2 3,840 8 30-7 3,809-3
27/ 2/42.. ... .. 1-2 4 1-3 1,560 \ 18 28-1 \ 1,531-9
13/ 3/42....... 0-9 b 0-8 720 6 4-3 715-7
27/ 3/42... ... 0-9 5 18 1,628 4 65 1.621-5
14/ 4/42....... 0-7 4 1.5 1,050 4 42 1,045-8
28/ 4/42.. ... .. 0-9 4 16 1,440 12 17-3 1,422-7
%3? 5//42 ....... 1-2 5 5:6 6,720 36 241-9 6,478-1
5/42.. ... .. 0-9 5 13 1,350 4 5-4 1,344-6
12/ 6/42.. ... .. 1-2 2 44 5,280 120 633-6 14,6464
26; 6/42. ... ... 1-6 3 3-8 6,080 58 3526 \ 5,727 -4
10/ 7/42.. ... .. 07 4 2-3 1,610 8 12-9 1,597 -1
24/ T/42.. ... .. 0-7 2 0.7 490 180 88:2 \‘ 401-8
7/ 8/42. . ... .. 1-0 5 4-6 4,600 ’ 96 441-6 | 4,158-4
21? 3442 ....... 2.0 3 48 9,600 ) 58 5568 ‘ 9,043-2
4/ 9/42. ... ... 0-8 5 | 2-3 1,840 10 18-4 1,821-6
18/ 9742, .. .. 1-0 l 5 | 33 3,300 ’ 4| 132 l 32868
2/10/42....... 0-8 3 | 2-2 1,760 48 84-5 " 1,675-5
17/10/42.. ... .. 0-7 5 29 2,030 30 60-9 ; 969-1
30/10/42....... 1-2 3 1-7. 2,040 20 40-8 ! 1,999-2
17/11/42.. ... .. 1-2 4 10 \ 1,200 48 57-6 \ 1,152-0







N. C. STARKE.

TasLe 36.

Protocol for Ronderib Afrikaner Ram 62543,

‘ { ‘ \ Total ! Total ’ Total
Vol of 1 \p it ‘ Cone. | No. | Abn. Abn. in | Normals

Date. Semen. | ARatiny (Mllhons ‘ Sperm \ per Ejacu- l in Eja-

\ (c.c.). ‘ ANE | per mm 3). | (ﬁi%ioné) | 1,000. late. | culate.

! ‘ : i | (Millions). [ (Millions).

\ | \ i ’ \
7/10/41....... 0-6 ‘ 4 3-4 2,040 24 490 i 1,991-0
21/10/41....... 0:6 5 5-8 3,480 22 76-6 1 3,403-4
4/11/41.. ... .. 0-5 4 3-5 1,750 20 35-0 . 1,715-0
18/11/41....... 0-9 5 5-7 5,130 12 61-6 5,068-4
5/12/41 .. ... .. 1-1 4 5-7 6,270 8 50-2 6,219-8
23/12/41....... 0-8 5 34 2,720 10 27-2 2,692-8
9/ 1/42. ... .. 0-5 5 1-3 650 8§ | 52 644 -8
23/ 1/42....... 1-0 5 4-8 4,800 12 {876 474244
6/ 2/42.. ... .. 0-8 3 2-6 2,080 0 0 i 2,080-0
20/ 2/42.. ... .. I-4 4 0-8 1,120 0 0 11,120-0
6/ 3/42....... 0-8 4 1-6 1,280 6 7-7 1,272-3
20/ 3/42....... 0-7 5 1-6 L120 |8 9-0 1,111-0
7/ 4/42. ... ... 0-8 3 0-8 640 10 6-4 633-6
21/ 4/42. ... .. 1-4 4 5.7 7,950 10 795 78705
8/ 5/42....... 0-7 5 2-9 2,030 8 16-2 2,013-8
22/ 5/42..... .. 0-7 4 4-1 2,870 20 574 2,812-6
5/ 6/42. ... .. 0-8 4 2.5 2,000 18 36-0 | 1,964-0
19/ 6/42.. ..., 0-7 5 5-4 3,780 24 90-7 | 3,689-3
3/ 7/42.. ... .. 0-6 5 36 2,160 10 21-6 | 2,138-4
17/ 7/42.. ... .. 0-8 4 2-1 1,680 16 26-9 | 1,653-1
31/ 7/42....... 0-9 3 0-5 450 42 18-9 |  431-1
14/ 8/42....... 0-9 5 2-4 2,160 18 38-9 2,121 -1
28/ 8/42....... \ 08 4 3-7 2,960 34 100-6 2,859 -4
11/ 9/42. .. ... 0-7 5 31 \ 2,170 4 8-7 2,161-3
25/ 9/42... ... ‘ 1-0 5 6-9 ! 6,900 26 179-4 6,720-6
9/10/42. ... ... 0-5 5 1-9 ’ 950 8 7-6 9424
23/10/42.. ..., 0-7 5 2-2 1,540 0 0 1,540-0
6/11/42....... l 0-6 50 24 ‘ 1,440 16 23.0 1,417-0
! :

521



SPERM PICTTURE OI' RAMS AND RATE OF SPERM TRAVEL.

TasLe 37.

Protocol jor Welsh Mountain x Ronderib A frikaner Ram 62541.

|

\ v ‘ Total Total Total
Vol. of Motili Cone. 1 Abn. Abn. in Normals
Date Semen. | Lotility ‘ (Millions No. °T Ejacu- in Kja-
: | Rating. p Sperm. p I )

‘ (c.c.). = \ par mm.?). (Millions) 1,000. late. culate.

- e (Millions). | (Millions).

I | — —
3/10/41.... ... 0-9 } 5 3:2 ’ 2,880 6 ‘ 17-3 | 2,862-7
10/10/41....... 05 5 ‘ 2-8 1,400 4 5:6 ‘ 1,394 -4
24/10/41.. ... .. 0-7 4 1-9 1,330 6 r 80 1,322-0
T/L/41. . 0-8 4 0-7 560 12 | 6-7 5533
25/11/41....... 08 4 1-4 1,120 4 4:5 1,115-5
9/12/41....... 0-9 5 6-1 5,490 14 76-9 5,413-1
30/12/41....... 1-0 4 2-8 2,800 4 11-2 2,788-8
13/ 1/42....... 06 4 3-1 1,860 8 14-9 1,845-1
27/ 1/42. ... ... 1-1 5 11 1,210 10 12-1 1,197-9
107 2/42. ..., 0-9 4 1-2 1,080 6 6-5 1,073-5
24/ 2/42. ... ... 1-0 3 0-4 400 12 48 3952
10/ 3/42....... 0-8 5 2:8 2,240 6 13-4 2,226-6
24/ 3/42....... 1-4 4 0-8 1,130 12 13-6 1,116-4
107 4/42.. ... 0-7 4 11| 770 8 62 7638
247 4742, ... ... 0-8 1 1-8 1,440 6 ‘ §-6 1,431 -4
12/ 5/42....... 07 1 3-3 2,310 28 64-7 2,945-3
26/ 5/42.. .. ... 1-3 2 1-9 2,470 20 | 494 ( 2,420-6
9/ 6/42.. ... 0-9 3 1-5 1,350 50 67-5 | 1,282-5
23/ 6/42....... 1-0 2 1-3 1,300 36 111-8 1,238-2
T0/42.00 000 1-3 4 4-7 6,110 74 452-1 5,657-9
21/ 7/42....... 1-0 3 0-8 800 220 176-0 624-0
4/ 8/42.. ... .. 0-6 3 1-3 780 74 57-7 622-3
18/ 8/42....... 0-6 5 3-1 1,860 14 26-0 1,834-0
Vo2 0-7 4 4-3 3,010 46 138-5 2.871-5
15/ 9/42.. ..., 0-7 5 2-0 1,400 30 42-0 1,358-0
29/ 9/42.... ... 0-8 5 4-2 3,360 34 114-2 3.,245-8
13/10/42....... 0-5 5 6-2 3,100 86 [ 2666 2,833 4
27/10/42..... .. 0-4 5 2-4 960 [§ 5-8 9542
10/11/42....... ) 0-6 4 3-0 1,800 2 ( 36 1,796-4

|

=451
A






SPERM PICTURE OF RAMS AND RATE OF SPERM TRAVEIL,

Protocol for Sovthdown x Blackhead Persian Ram 62545.

TaprLe 39.

f

|

Total

' Vol. of Motilite Cone. T§t3‘1 Abn. Abn. in

Date. Semen. - (Millions o er Ejacu-

Rating. Sperm p J

(c.c.). J per mm.?). (V[illionﬂ;) 1,000. late.

g o (Millions)

|
\
3/10/42....... 0-8 5 2-3 ‘ 1,840 2 37
21/10/42....... 0-5 5 1-8 900 22 19-8
4/11/41....... 0-5 5 2-5 1,250 6 75
lg;ié?i% ....... (l)i i %-‘7 2,970 24 71-3
....... . -1 880 4 3.5
23/12/41.. ... .. 0-9 4 1-9 1,710 26 44-5
9/ 1/42....... 06 5 2-1 1,260 6 76
23/ 1/42....... 1-1 5 1-6 1,760 12 21-1
23? ;ﬁg ....... é(; 4; 0-9 900 12 10-8
....... . B 1-7 510 18 9-2
23? g;ig ....... }(S) 4 0-9 ’ 1,170 8 9-4
....... . 3 1-0 1,000 4 4-0
2’;//' i?ig ....... (l)g i é'? 3,780 16 60-5
....... : 3-6 3,600 0 0

8/ 5/42....... 1-0 4 1-2 1,200 14 16-8
22/ 5/42....... 06 4 35 2,100 28 588
5/ 6/42....... 1-0 4 58 5,800 54 313-2
19/ 6/42....... 0-9 4 5-2 4,680 58 2714
§/ T/42.. ... 1-2 5 5-1 | 6,120 48 293-8
17/ 7/42....... 1-8 4 3-0 5,400 76 410-4
31/ 7/42..... .. 0-8 4 1-8 1,440 50 72:0
14/ 8/42. ... .. 0-7 5 3-0 2,700 12 32-4
25/ 8/42. ... ... 0-8 5 4-6 3,680 28 103-0
23? 3513 ....... (1)‘0 i 4-4 4,400 10 44-0
....... -7 3-6 2,540 20 50-8
6/10/42....... 05 3 1-2 600 6 36
2f)/10/42 ....... 1-0 5 4-1 4,100 2 8-2
3/13/42.. ... .. 0-9 5 2.1 1,890 10 18-9

|

524

|

Total
Normals
in Eja-
culate.
Millions).

1,836

880+
1,242
2,898

876 -
1,665-
1,252
1,738-

889-

500+
1,160

996
3,710-
3,600
1,183
2,041
5,486
4,408
5,826
4,980
1,368
2,667

357
4,356
2,489

596 -
4,091 -
1,871
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