


ARTIFICIAL INSEMINATION OI' SHEED.

Recent researches have been practically confined to improvement
in the methods of obtaining semen, its storage, and 1ts transport.

Observations on artificial insemination, especially with sheep
and horses, have been made in this country since 1932. Quinlan,
Maré and Claassens (1936) published a preliminary report on their
observations with fresh and stored semen in merino ewes. Quinlan
(1936) . amplified the previous report in an unpublished paper read
at a joint meeting of the Medical Faculty of the Witwatersrand
University and the Veterinary Faculty of the Pretoria University
held at Onderstepoort. It has become a routine procedure in the
Government flocks of large-tailed sheep, Ronderilb Afrikaner and
Karakul, to use artificial insemination owing to the difliculty which
some rams find in serving ewes with the extreme tail-development
peculiar to these breeds (Quinlan, C(laassens, Bonsma and Rose,
1939, Engela, 1940). The results obtained, when fresh semen 1s used,
compare favourably swith those following controlled mating with
““ hand-service 7 : 47-5 per cent. of pregnancies were obtained when
using fresh semen, as compared with 575 per cent. by “‘hand
service . Only on insemination and one service was allowed during
a single oestrous pertod. With semen stored for 3 hours at 8° (.
to 13° (., 33% per cent. peregnancies were obtained. No preguanecies
were obtained with semen stored for 6, 9, 12, 24 and 105 hours.

These results compare very unfavourably with the results
obtained by other workers. However, it must be pointed out that
only one insemination was made at a single oestrous period. No
doubt the results would have been better if two inseminations had
been given during ocestrus, and if the operation had been repeated
in cases of oestrous recurrence.

The time of insemination during oestrus is important as it is
desirable that highly vital spermatozoa should be present in the
“allopian tubes awaiting the arvival of an available ovum. Quinlan,
Maré and Roux (1932) obtained satisfactory results in merino ewes
by normal matings up to the 33rd hour following the onset of oestrus.
Matings at the 36th, 39th and 42nd hour resulted in only 50 per cent.
of pregnancies, while only one pregnancy resulted from the s
at the 45th hour. Kelley (1937) found that spermatozoa, even trom
the most fertile rams, did not remain fertile in the genital tract of
the ewe for longer than 34 hours. Quinlan and Maré (1931) estimated
that ovulation occurred in the merino ewe about the thirty-sixth to
the fortieth hour following the onset of oestrus. Therefore if sheep
are mated Immediately they show ocestrus the spermatozoa must
survive at least thirty-six to forty hours. Iowever, it must be
indicated that spermatozoa handled as for artificial insemination may
have a lowered vitality in the female genitalia and consequently a
lessened impregnating capacity. :

The possible influence of copulation in hastening ovulation can
be overlooked in Quinlan and Maré's experiments, as the “sheep
which were slaughtered to observe the time of ovalation had copulated
with vasertomised teacerc Tt 1 not knoawn to the authors whether

. len coitus on the time
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of ovulation following the onset of oestrus in sheep, but recent work
done on heifers by Quinlan, Bisschop and Adelaar (1941) has shown
that coitus probably hastens ovulation.

Kardymovic (1937) says that about 20 hours from the onset of
oestrus is the most favourable time for the insemination of merino
sheep. Winters et alia (1938) give the optimum time as about 10
Liours from the termination of oestrus and suggest two inseminations
during one heat period to raise the percentage of pregnancies.
Buchanan-Smith (1939) recommends insemination towards the end
of oestrus and suggests the second day as the optimum time. Since
the exact time of ovulation is not known in the different breeds of
sheep the necessity for further study on sex physiology 1s pointed out
bv Phillips (1939). This hiatus in the knowledge of the physiology
of the genitalia has been filled in under the environmental conditions
prevailing in certain sheep breeding areas in South Africa, and the
results will form the subject of an early report.

The effectiveness of repeated insemnination of sheep during one
vestrous period has been shown by Avramov (1937), Peregon (1936)
and Gavrilov (1937). Whlhen the interval between inseminations was
24 hours the lambing rate was increased by 11-7 and 14-1 per cent
Gavrilov suggests that the second inremination should be carried
out later than 12 hours after the first. Peregon recommends two
inseminations at intervals of 20 to 30 hours.

The resultine percentage of pregnancies is easily influenced by
environmental factors during storage. One of the most important
of these factors is temperature. Spermatozoa do not survive long
at room temperature in this country, where shade temperatures of
around 90° F. and over are frequently recorded between September
and April. Tt has been observed that a temperature not far above
0° (. 1s the optimum for storage of ovine spermatozoa. Storage,
even for short periods, at room temperatures, reduces the impreg-
nating capacity of spermatozoa even though they retain active
motility.,  Attempts at storage at temperatures of between 10° (. to
12¢ €. have failed to maintain sperm activity for longer than 6 days.
The spermatozoa from the same rams when stored at temperatures
between 29 (', to 4° (* have shown activity up to 34, 46 49, 50, 51,
54, 66, 72 and 82 d I'n one case long ty .+ to 100 days was
recorded.

During recent years very extensive literature has appeared o1
the influence of temperature and other environmental factors on the
vitality of spermatozoa. Bonadonna (1939), who sent a questionaire,
requesting information, to the workers in every country where
experiments on artificial insemination were being conducted, quotes
the principal works relating to storage and shipment, and no attempt
1s made to give a complete review of all relevant literature in this
report.

Bonadonna indicates that the optimum conditions for the
prolonged storage of semen include low temperature, the reduction of
spermatozoal movement, the maintenance of sufficient amounts of
nourishing material (glucose) and of material able to neutralise, as
m1ieh ac naccihla 4tha favia affanta ~Ff +ha mvndanty of metabolism, thus
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sheep artificially inseminated became pregnant. The duration ot
storage was H1 hours. Bonadonna (1939) sncceeded in impregnating
four out of seven ewes with semen sent from Milan to Monza, the
journey taking seven hours. Phillips (1939) (the work was done
co-operatively by Dr. . W, Phillips, Dr. K. M. Gildow, Dr. R. 1.
Schott and Dv, C. K. Terrill) records the trangporfation of ram semen
by air express from Dubois, Idaho to Moscow, Idaho (700 miles),
Beltsville, Maryvland to Moscow (2600 miles), and in both directions
between Beltsville and Dubois (2250 nnles) The time in transit
occupled 19 to 74 howrs.  Of 309 inseminations 31 resulted in preg-
nancies. The oldest semen wused successfully was 115 hours.
Kulesenko (1937) successfully transpovted semen 300 Kilometres.
ALl the semen used wax not transported, but his resulting fertility
is remarkable: 15,000 sheep were inseminated with the semen
obtained from one raimm and the pevcentage of bavrenness was not
more than 1-2. Phillips says that his results indicate that the
practicable use of 1am semen, where storage periods of one day or
more are necessary, will Le limited until techuique for storage is
mproved. The methods employed i packing for transport are more
or less similar {o that recommended by W alton and Prawochenski
(1936).  The semen is pui iuto narrow test tubes, covered with a
laver of sterile liquid paraffin and corked, no =ir space being left.
This tube is placed in a container to prevent reaking. The con-
tainer is then put 1nto a thermos flask fitled with ice and water.
Bonadouna (1939) suggests the addition of a gluco-phosphate solution
(G-1 to 0-2 c.e. for each c.c. of sewen) for sheep semen,

Successful attempts have heen mude to transport eelatinised
. . - A . - - - < " . .
spetmatozoa  in  capsules:  Milovanov, Najarnyi, Sivokorj and
Malohov (1937) and Razumov (1938).

No attempts have been made to irausport ovine sperinatozoa for
use 1 ortificial insemuination in this country.

In our observations it has been noted that only highly active
spermatozoa will estakblish pregnavey. 1t has been >11009Hle(1 that
stored spermatozoa used for artificial mmsemination may pmdm e weak
offspring (Bouadonna, 1939).  One deformed lamb was born in our
experiments (see Table 4) but all others were healthy lambs, of
normal weight and their post-natal development was excellent
(Fig. 3).

It appears highly probable that stored spermatozoa capable of
fertilisation will produce healthy offspring. Bonadonna (1939)
recommends, from a practieal point of view, that ovine sperm should
not be stored for longer than 30 to 50 hours prior to use. This
recommendation was made after a review of the most important
publications published up to 1939,

The methods of collecting ram semen for artifical insemination
have been so frequently described within recent years that it is
unnecessary to repeat them: Anderson 1937, Winters et al. 1938,
Walton 1938, Webster 1938, Gtunn 1936, Goetze 1939, Brady and
Gildow 1939 and others. Most workers are in agreement that
collection by means of the artificial vagina is bhest suited for the
ram. . invol htt la and u L a specimen  cee  om
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ARTIFICIAL INSEMINATION OF SHEEP.

approximately 40 —41° C. fo ensure ejaculation. Brady and Gildow
(1939) and Goetze (1939) have also made similar observations.
Walton (1938) says that the temperature of the artificial vagina at
the moment of collection should be between 40° C. and 45° C. At
a lower temperature ejaculation may not take place, while a higher
temperature may be detrimental to the spermatvzoa. When using
semen obtained by electric stimulation, as suggested by Guun (1936),
the resultant conceptions do not appear to be so satisfactory as those
obtained by collection in the artificial vagina. Kelley (1937) had
only twelve pregnancies from fifty-five sheep when using semen
obtained by electric stimulation, as compared with forty-nine out of
seventy-nine ‘° hand served ”’, and seventy-two out of ninety-three
“paddock » mated. Kelley, however, points oul that his ewes were
not inseminated under 1deal conditions.

MarTERTAL ANxD METHOD.

Two hundred young sexually mature merino ewes between the
ages of 1% and 3 years, were placed under observation for oestrus.
They were tested for oestrus daily at 8.30 a.m. by using vasectomised
teasers. The sheep were run under *“ dry lot " conditions in two
kraals, each measuring 75 vards by 60 vards; a wood and iren
shelter was provided in each kraal. Fresh water from the tap was
always available. The ration consisted of crushed vellow maize,
374 1b.; crushed oats, 4 1b.; lucerne and veld hay ad lil.; green food,
either lucerne or barley, ad lib.; bone meal, 1 oz and salt L oz,
The concentrate ration was given in equal amounts twice daily.
Green food was fed once daily in the forenoon. The hay was always
available.

All the sheep had been subjected to routine vaccination against
Blackleg, Anthrax and Bluetongue. At the commencement of the
observation the sheep were in moderate condition, but they improved
rapidly and maintained excellent condition throughout (Ifig. 2).
They carried approximately six montlis wool when the observations
began.

All ewes were marked over the rump with the sequence numbers,
and their group number was marked over the back. The laboratory
registration number, which was recorded by ear-tagging, acted as a
check. Nine vasectomised teasers were used for testing. These were
half-bred Welsh-Mountain x Ronderib  Afrikaners, a cross which
makes an excellent teaser.

Testing for ocestrus was done daily, except Sunday, at 8.30 a.m.
The sheep were driven into a collecting pen, and then passed in
batches of ahout twenty through a teasing pen in which four or five
vasectomised teasers were placed. The teasers were rested periodically
when i1t was considered necessary. FEwes showing oestrus were taken
out and placed in a small kraal, which contained a brick-walled
shelter with a galvanised iron roof, where the inseminations were
carried out.  Only sheep which accepted coitus willingly were con-
sidered as being 1n oestrus. All inseminations or normal matings,
in the case of the control group, were done within six hours from
the time of testing.
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1t 1s not possible to estunate with any degree of accuracy the
duration of oestrus ot the fime of nsemination or normal mating.
It may have begun at any time within the previous twenty-fow
hours.,

After msemination or normal muting the ewes were returned
to the original camp where they were submitted to the daily routine
testing until they were constdered preguant or had been inzeminated
or mated for the third time at successive recurrences of oestrus.

The ewes were divided into ten groups of twenly sheep each:
Giroup 1 owas a control group in which normal mating was carried
out: Group 2 wax inseminated with fresh semen within fifteen
nitnutes following ejacalation.  The remaining seven groups 3 to 9.
were inseminated with stored senien, Kept o vitro at o temperature
of between 29 (0 Ao 4° (' for 6, 12,0 18, 2100 48, 72 and 96 hours.
Group 10 was inseminated with <emen stored from D to 1 dayvs, The
duta are recorded o Tables 12100 Thirteen merino rams were used
for mating and as donors for obtaining semen for Tnzemination.
Prior to the commencement of the observations these rams’ semen
and spermatozoa had been tested and proved 1o be phvsically and
morphologreally normal.  The =emen was collected in an artificial
vagina (ILotborn Instrument Cov. tvpe. ax vecommended by Walton,

1936).  Prior to use the rubber Tining was washed with soap and
water. Tt was then rinsed thoroughiv with monnng water fo remove

all traces of soap and finally swabbed with 65 per cent. aleohol and
allowed to dry before being used,

Pefore use warm water was placed 1u the Jacket =o that the
tenmperature was about 1649 17 10 1052 . Al was pumped in o
brine 11 up to the requived pressure. 11 the pressure of the artificial
vagina was nol adjusted corvectly, or It the temperainre was {oo high
o1 too low ejaculation did not usnally take place. oth factors can
e controlled quiekly and accwrately by an experienced worker.

When collecting semen by means of the artificial vagina it s
necessary to have the ewe well controlled 1noa service hail, such as
that <hown i Iies 10 The ewe stands firmly secured with {he hind
quarters sulliciently clear for the ram {0 mount.

When framing rams to use the artificial vagina it s advisable
to allow them to copulate normally with ewes showing oestras, which
e cotfined in the service batl.  With Grained rams any ewe can
bhe ased for collection whether she s 1m0 oestrus or not,

After fastening the ewe in the serviee bail fhe artificial vagina
was prepared for use. The v was then adimitied 1o the house.
He usually tried 4o mount immediately. When mounting the penis
was defleeted to the avtificial vagina which was placed aloneside
the mght flank of the ewe, as shown 1n Tlig. 5. The penis was 1ot
touched with the hand, the deflection being done by grasping the
sheath.  After ejaculation the presswre in the artificial vaginag was
immediately released by opening the stop-cock. It was held upright
so that the semen ran info the “ass container,
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The semen when being removed from the refrigerator for use
was allowed 1o stand for about twenty minutes until room tempera-
ture was agailn attained. Before mixing the semen with the dilutor
care was taken that both were of equal temperature.

The motility and sperm density of all specimens of semen used
for artificial insemination werve controlled, both at the time of collec-
tion and immediately prior to using. Only specimens considered to
be of high quality were retained. The longevity of spermatozoa in
specimens which were not entirely used for insemination was almost
invariably observed after they were veturned to the refrigerator. The
senien used in group 2 was not subjected to microscopic examina-
tion priov to use as 1t was used immedintely after collection and was
known to come trom highly fertile rams which were used throughont
the obsevvations.

The spermy dilutor used was made up aceording to tha formula
of Winters et al. (1938). The formula 1s as follows:

Glucose 50-00 grams.

KH,PO, 0-32 . )

Na, PO, 12H,0 1-54 . o pILd.
Dist. H,0 1000 c.e. )
Cas0), Saturate. /

The semen was diluted four ftimes for each insewination
mmediately before using. The iustruments used were those recom-
mended by Walton (19581 : They were purchased from the Holborn
Tnstroment Coyv. FLtd., London. The syrminge was an ail glass type
fitted to a vuleanite nozzle, 10 nches long. The vagina of the ewe
was dilated with a vaginal speculum or a pyrex test tube, 3 inch in
diameter and 6 inches long, from which the end had been removed;
the rough edge was smoothed in a bunsen flame. The speeulum
before insertion was lubricated with sterile liquid parvaffin. Tt was
inserted sufficiently deep to expose the opening of the cervieal canal.
IMMumination of the interior of the vagina was obtained by means
of an electrie forehead lamp. The vulcanite nozzle of the syvinge,
containing the desived quantity of diluted semen, was inserted jnto
the cervical canal to a depth of 3 fo 4 mwm. and the injection made
mto the lumen. The quantity of diluted semen used was 0-2 ce. to
-4 cc. The whole injection does not remain in the cervical canal:
a portion usually returns to the vagina. When penetration of the
ostium externum was dificult the semen was deposited at the opening
to the canal and on the pavs vagina of the cervix; this method
proved equally successful as injection directly into the cervieal canal.

During insemination 1t is necessary that the ewe remains quiet.
This can be effected by the use of an insemination crate, as shown in
Fig. 6. This method is comfortable for the opevator as the crate can
be adjusted to the desired height. However, it necessitates raising
the ewe into the crate for each Insemination,













































































