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THE DEVELOPMENT OF ARTIFICIAL INSEMINATION
The first artificial dairy cattle breeding associati'on * in America was orga nized in
May, 1938, at Clinton, New J ersey, beginning with 102 members and 1050 cows. By
January 1950 nine associations were servicin g 44,000 cows in 5,301 herds. The growth of
the artificial insemination program for dairy cattle throughout the United States has
been phenomenal. On January 1, 1939 there were seven associations representing 64-6
herds with 7,539 cows. By January 1, 1950 a survey indicated that 372,968 herds were
enrolled with 2,827,530 cows.
There are now 1460 associations representing every state in the nation. These asso·
ciations have 2,104 sires in service- one sire for each 1,344 cows enrolled. About 27 per
cent of the sires in use in the artificial insemination program are proved and have
an average production of 436 pounds of butterfat oOn their tested daughters.
Missouri was one of the first states to inaugurate a program of dairy cattle im·
provement by artificial insemination. The first association in the state and the second
in the United States was organized in Pettis Co unty, June, 1938. This was a cooperative
project between the Farm Security Administration and the Department of Dairy Hus·
bandry, University of Missouri. Service was provided for about 500 dairy cows kept on
two large cooperative farms and 30 individual farms near Hughesville. This project
was discontinued in 1944 when the farms were sold.
Four breeding associations are now ,operating in Missouri and have enrolled about
70,000 cows in 14,621 herds. There are 84. local units in operation with service available
in all but a few of the 114 counties in Missouri.
Midwest Breeding Farms at Trenton (successor to Herndale Farms, Fayette, which
began operations in April 1939, with horses, and added dairy cattle early in 1940) is the
oldest breeding organization in the state and now maintain 21 sires. About 12,000 cows
in 2,275 Northwest Missouri herds are enrolled with this association.
The Dairy Breeding Association organized a t Carthage in ' 1943 with the support
of the Chamber of Commerce and private funds was the second association formed and
now has over 12,000 cows in 1,350 herds enrolled.
In October, 194,5, the Missouri Farmers' Association, through its Producers Creamery
and the M. F. A. Milling Company at Springfield, launched an artificial breeding pro·
ject to service the cows of its 5,500 patrons. Steady growth has been made and about
30,000 cows in 9,000 herds are enrolled. This association maintains 31 sires and is the first
organization of its kind to .establish I'outine delivery of semen to local units by plane.
The East Missouri Artificial Breeding Association, at O'Fallon, began operations late
in 1945 and has enrolled about 12,000 cows in 2,000 herds Located in the eastern part of
the state.
"The earI!est authentic account of the use of artl1lclal Insemination was by the
Italian, Spallanzanl. who successfully Inseminated a bitch In 1780. There Is, however,
some evidence that the Arabs used artl1lclal Insemination as early as the Fourteenth Century. Much of the present stimulus for artificial breeding of dairy cattle traces to the
developments in Russia, where as early as 1909 this method was used on mares. About
1928 the Russians began Inseminating cattle and by 1938 they were thus breeding some
1,500,000 head. In 1937 a large cooperative association for this purpose was organized In
Denmark.

Artificial Insemination
of Dairy Cows
H. A. HERMAN and A. C. RAGSDALE
Artificial insemination is defined as the mechanical introduction of
semen from th e male into the genital tract of the female in contrast to the
natural introduction by the male.
Artificial in semination was first used in the University of Missouri
dairy herd July 15, 1937. The calf dropped to this service, U·Mo Aaggie
Sultan Valiant, 772584, born April 18, 1938, is shown on the cover page.
Since that time this breeding method has become widespread in Missouri with
about 80,000 cows in breeding associatio,ns and private herds inseminated
in 194,9.
Information obtained from Missouri breeding associations, cooperating
with the Department of Dairy Husbandry, indicate that over 150,000 cows
artificially inseminated have required about 1.8 services per calf which compares very favorably with results obtained from natural breeding. Studies
of the breeding efficiency of the Missouri Experiment Station dairy herd
covering a 30-year period and involving the use of over 4,0 sires show an avrrage service ratio of 1.6 services per calf. Beginning in 1938 for a two-year
period the herd was divided into two groups, one group bred by means of
artificial insemination and the other by natural service. During this period,
in spite of many aged proved sires in use, 246 cows bred artificially required
1.81 services per conception, while some 300 cows bred by means of natural
mating required 1.76 services per conception.
Artificial insemination has proved helpful in increasing the use of outstanding sires, reduced the number of sires kept, and assisted in controlling
breeding troubles in many of the largest dairy herds in Missouri. In tliese
herds all the technical work is done by experienced herdsmen. In some cases
long distance matings of exceptional animals have been made and the
entire breeding program of such herds materially improved.
The service ch~ll'ge by breeding associations for artificial insemination
is usually $6.00 to $7.00 and provides a maximum of 3 services per cow.
Where cows require additional services proportionate increases in cost are
made.
ADV ANT AGES OF ARTIFICIAL INSEMINATION
1. The usefulness of superior sires may be increased manyfold. A proved
sire wi,th ' ability to transmit characters for high milk and butterfat production may be used to breed several hundred cows annually. Where cooperative breeding organizations are formed the use of such bulls may be extended
to a large number of dairy herds.
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2. Sma ll breeders who would of necessity have to buy a bu ll (often of
mediocre breedin g) within their means may dispense with the keepin g of a
bull and th rough the use of artificial insemination participate in th e use of
a bull of outstanding merit at a lower cost.
3. The transmitting ability of a bull may be C1etermined quick ly and
effectively. Youn g, unproved bull s should be used sparin gly until their transmitting ability has been demonstrated. Where sires are used cooperatively this
is easily accomplished a~d at best no one dairyman will have more than a few
dau ghters of such a bull in his herd.
4.. The danger of spreadin g genital diseases (such as trichomonads ) is
materiall y reduced . This is of much importance even though such diseases
are relatively' few in number.
5. Valuable sires which because of injury are unable to serve cows may
be continued in service.
6. Yearlin g heifers and small cows may be bred to large, heavy bull s
without dan ger of injury.
7. Because of the regular examination of the semen, infertile bulls are
li kely to be detected earlier th an with natural ..... lneeding. Likewise, abnor·
malities of the cow's genital tract which may lead to shy breeding, may be
discovered earl,er ..
8. In most cases better breedin g and calvii1 g records will probably be kept.
Thi s is particul arly true. in organized breeding units where one man is responsible.
9. Line-breeding and the development of certain large families of superior dairy cattle within a community is possible.
10. The mating of outstanding individuals, though located hundreds of
miles apart, is possible.
11: The participation i~ a breeding program and the study of breeding
probl ems by a large number of cooperating dairy farmers 'should brin g forth
the best community spirit for the advancement of the dairy cattle industry.

DISADV ANT AGES OF ARTIFICIAL INSEMINATION
There are certain disadvantages connected with artificial insemination in
dairy cattl e which should be recognized by any person planning the use of
this method.
1. Artificial insemination requires a well trained operator and special
equipment.
2. It requires somewhat more time than natural service which tends to
limit its use to large herds or well organized cooperative proj ects.
3. All equipment and instruments used must be clean or infection may
be spread. Proper facilities for cleanin g instruments must be available.
4.. Th e extended use of sires by this method may result in fewer purchases
of bulls by small breeders and breeding establishmtnts may suffer consequent loss of income.
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THE TECHNIQUE OF ARTIFICIAL INSEMINATION IN
DAIRY COWS
The technique of artificial breeding is concerned with the coll ection of
a suitable sample of semen, its preservation under favorab le conditions until
used, and the insemination of the female.
A knowledge of the anatomy' and physiology of the male and female
reproductive organs is essential in the technique of artificial insemination.
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Fig. 8.-Reproductlve and urinary organs of the bull. 1. scrotum ;
2, 81lcrmatic cord: 8, testicle; 4. epididymis ; 6, vas deferens; 6, vesicula
seminals ; 7. membranous portion of urethral canal co.~red by Wilson's
muscle; 8, part of prostate g land covered by Wilson 's muscle ;
9, Cowper 's g land; 10, accelerator urinne muscle; II, venis; 12, cut
auspensory ligaments of penis; 13, sheath, laid open; 17, ureters.
(From U . S . D. A. Disc'a ses of Cattle.)

and the more important facts concerning these organs and their functions are
given in the following discussion.
The Male Reproductive Organs
The essential organs of reproduction in the bull are the testicles, two in
number, which are carried outside the body wall in the scrotum. The testicles
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have at least two function s : (a) the production of spermatozoa (male germ
ceJl s) , and (b ) the production of endocrein e substances which markedl y
affect the development and behavior of the mal e. Attached to each testicl e
is a con vol uted tube, the epididy mis, which exten ds down the outside of the
testi cle to its base. Th e e pididymes provides storage space for spermatozoa
and in addition have a secretory fun ction . The spermatozoa, when form ed
by the testes, pass to the epididymes where they undergo a maturin g process.
Leadin g upward from the e pididymes a re the vasa deferentia, which are
s len der tubes connectin g with the urethra, which passes through the penis and
provides an opening to the exterior for ejaculation of the semen. The vasa
deferentia enl a rge to form the ampullae. The ampul1ae are located just
above the anterior part of the pubis, where they join and progress fo rward as
the urethra . Sperm are stored in th e ampullae and massage of these organs,
by wa y of the rectum, makes possibl e the collection of semen as will be discussed later.
Lyin g on either side of the ampu ll ae are the seminal vesicles. In the
bul1 these glands, usually con sidered accessory organ s, are about 2 to 3 inches
lon g and approximately 1 inch wide. They secrete a thick alkalin e, globulin containin g f luid which is added to the ejaculate and serves as a carrier for
the spermatozoa. The seminal vesicl es empty into the urethra at about the
same point as the vasa deferentia.
Additional glands, accessory in nature, are (a) the prostate, located near
the neck of the bladder and surrounding the urethra, whose function is the
secretion of alkaline fluids apparently
of value in neutralizing any acid con dition of the urethra and also the vagina; and (b) Cowper's glands, two
in number, located on either side of
the urethra. The function of the secretions of these glands s not fully
known and besides serving as a carrier for the sperm, may be similar in
action to those for the prostate.
The penis has the function of
draining the bladder and is also an
~!~n~·n.:rermatozoa of t he bull (hiflhl)' . organ of erection and ejaculation which
serves to introduce spermatozoa into the vagina of the cow.
The spermatozoa of the bull are somewhat tadpole-like in appearance and
consist of head piece, middle piece, and tail. They are minute in size, bein g
9 to 10 micra in length.
Semen is the normal discharge of the male at matin g tim. It is a whitish,
somewhat thick fluid, and consists of the spermatozoa, milk-like fluid from
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Bull
No.

1
2
3
4
6
6
7
8
9

10
11

12

Breed
Holstein
Holstein
Holstein
Holstein
Holstein
Holstein
Guernsey
Jersey
Jersey
Jersey
J ersey
Jersey
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PRODUCTION-DAIRY BULLS.
Average
Number
Volume
Age
of
(cc.)
(years)
Ejaculates

SPERM

2lh
3
3
8
3 ¥.a

llh

3 ¥.a

3
10
13
6
7lh

14
18
21
9
12
4
9

16
31
16
8
6

2.3
6.4
4.1
6.6
6.1
2.4
6.1
2.1
4.3
3.7
3.2
4.6

Sperm
per cc.
(millions)

910
660
1610
696
360
720
1460
1960
412
760
990
876

the testicles and ep ididymes, and the secretions of the seminal vesicles, pro~ ·
late and Cowper's glands. The amount of semen ejaculated by a bull at a
!' in gle service norma ll y vari s from approximately 2 to 6 cubic milliliter.
The number of sperm per cubic milli liter of bull semen usually ranges
from a few hundred million to three billion.
Typical ejaculations, as to volume and sperm concentration, of samp les
('o ll e t d from dairy bulls in the Missouri Experiment Station dairy herd are
shown in Table l.
The Female Reproductive Organs
The essential organs of reproduction in the cow are the ovaries, Fallopian
lubes, uterus, cervix, vagina, and vulva, as shown in Fig. 5.
The two ovaries of the cow pro·
duce the reproductive cells (ova or
eggs). Normally 'one or more ova are
shed by the sexualj y mature ' bovine
each 18 to 24 days, pr ceded by estn.\s
or heat. In addition to their produc.
tion of eggs, th ovari s produc hor·
mones which are concerned with reo
production and growth of the mammary gland.
The Fallopian tubes, suspend d in
the broad iigaments, open at the fimbriated end near th ovaries and serve
to conduct the egg from th ovary to
the uterus. Th Fallopi an tubes, or
Filf. 5.-Reproductlve Organa of t he Cow.
1. 08 uteri: 2. rilfht horn of uterus: 8. ovary:
oviducts, end in th body of the uterus,
4. ovarian ventricles: 5\ IImbrlated
nd of
Fallopian tube: 6. Fa loplan tube (from
which is a tubular, very glandular,
"Dl. a.es of the Genital Orlfan. ot Dome·. tie
muscular organ with two branches or
·Animal .... William.).
horns. The two horns of th ut TU , right and 1ft, ar r ally continuations
of th Fallopian tubes put are much larger and thicker wall d. The horns
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Join to form the main body of th e uterus. The ut erus, in pregnancy, con ·
tains the developing fetus and beca use of its muscular elasticity is capable
of changing its size with the growth o~ th e yo un g.
The uterus opens posteriorly in the cervix or os uteri. The cervix of
the cow is about 3 in ches long and % to 1 inch in width. It is quite thick·
wall ed and the ce rvica l canal has many folds which makes the introduction
of any imtrum ent somewhat difficult. During hea t the cervix relaxes sli ghtly
but at parturition it relaxes a great deal to permit expu lsion of the fetus. Dur·
in g pregnan cy it is sealed with a mu cus plug, thus guardin g the developin!!
embryo and uterus from germ invasion.

Fig. 6. - Two-oell stalle ot oow·. ovum
(from H a rtman. Lewi •• Miller and Swett.
Anal. Rec .• pub. Wi8tar Ins titute) .

Fill. 7.~etal calt within ita membranes
(from U. S. D. A. Di8eases of Cattle).

The cervix opens posteriorly into the vagina. The vagina is strictly
an organ of copulation and extends from the vulva to the cervix. It is from
10 to 14 inches lon g in the cow. In copulation the semen is ejaculated into
the vagina. A small depression just in front of the cervix apparently aids
in coll ction of some of the semen near the opening of this organ. The vagina is somewhat restricted from the vulva or external opening of the reproductive tract. The vulva is an organ common to both the reproductive
and urinary tract and is of greater diameter than the cervix.
Cows, unlike some animals in their domesticated state, are not seasonal
breeders, and may normally be exp~ted to come into heat about every 18
to 24 days until settled in calf. Occasionally irregular heat periods due to
abnormal conditions of the ovaries are experienced, and such conditions usually
call for treatment by a skilled veterinarian.
The cow's ovum or egg is fertilized by a single sperm from the male
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and growth begins at once by a series of divi sions. The sin gle fertilized cell
di vides to make two, then four, eight, etc. cells.
Fi ~ures 6 and 7 show the first division of the fertilized ovum and the
subsequent development of the placenta .
Collection of Semen From The Bull
Th e re are at least th ree recogn ized methods of obtainin g semen trom a
bull - (1) the use of a breedin g sheath or artificial vagina; (2) the massag·
in g of til e accessory geni lal organ s (ampu ll ae); and (3) the recovery of se·
men from the vagi na of a cow that has j llst been bred by natural mating.
1. The Artificial Vagina.- This method seems to be the most practical
and satisfactory. Where conditions are properl y r gulated, sires are active
and mount readily, !'emen is qui ckly and easily co ll ected: The normal ejaclJ'
lale is 2 to 6 ml., with an average of about 3.5 to 4.0 m\.

Fill . S.- The' artificial vallina aI8embl ed and ready for ul e. Note th
collectinll tube.

Fill. 9.- Fllll n ll the chamber betwe n the r ubber
line r a nd th outer I he·at.h ot tho artlRclal vallina
with warm water.

Th e artificial vagina or sheath used consists of a h avy rubber cylinder
16112 inches long and 2%, inches in diameter with a thin rubber Iin.ing, and
may be fitted with a valve or a hole in the outer cover to p rmit fi llin g with
warm water to provide proper pressure. The lining is a thin rubber tube
which is folded over each nd of th cylinder to hold water. The amount of
water used between the inner and outer linings of the vagina must be regulated according to the size and age of the bull. If too much water is used,
ejacu lation is interfer d with or the semen collecting receptacle is blown
off the end by the bull's thrust.
The proper pressure is usually obtained by filling the outer jacket about
one-half to two-thirds full of water at a temperature of 115 to 140· F. (depending on environm ntal temperature). After the warm water has been
add d th valve is c10 d, or if the artificial vagina is not fitted with a valve,
th hoi is cover d by a fo ld of the end of the rubber linin g. A thin coat
of lubri cant {such as terile white vas line, light mineral oil, or a special
lubricant made up o( 3 grams gum tragacanth, 5 ml. glycerine, and 50 ml.
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distil led water and a llowed to jell ) may be smeared li ghtl y over the linin g of
Ih e upper one- half of the artificial vagina by means of a large steril e g lass
rod before the co ll ection is made. Both mineral oil and pure vasel in e seem
to be non-injurious to sperm, but some lubri cants seem to be definitely harmful. Used in sma ll amounts the gum tragacanth mixture gives good results,
but should never be used heavil y nor placed into th e lower ha lf of the vagina. Some opera tors use no lubri can t at all, but some bull s wi ll not serve
into a dry artificial vagina .
Both mineral oi l and vaselin e are very injurious to rubber a nd are
difficult to wash ofr. The lubri cant con tainin g tragacan th and glyc rin e is
much preferred . This mixture may be kept for severa l days if held in an ice

Fill'. lO.-A convenient, practical brcedinK chute in U8e at the Mi8.ouri
Station BbowinK the bull and cow in place preparatory ot the collection or.
.emen. Thi. chute' 8implifles the problem of ha ndlin K old or mean bulls
and reduces chances of injury to the operator.

hox, but must be made up fresh at freq uent interva ls . . A s lender th rm meter
shou ld be in readiness for checking the temperature in id th e vagin a . It is
very important that the temperature on the inside of the artificial. ''vagina
at the actual time of collection be 105 to 110· F. Higher temperatur s may
kill the sperm, and lower temperatures may retard ejaculation .
The large end of a funnel- shaped piece of rubber is slipped over the end
of the artificial vagina. Into its small er end by means of rubber bands is
fitted a sterile gla ss tube (preferably a 12 or 15 ml. graduated centrifuge tube)
for collection of the semen. The cow used for collection may b in heat,
or a "chronic buller." Even a fairl y qui t cow not in heat may be u s d. A
" dummy cow" which is constructed by covering a stron g steel frame with
padding and canvas to resemble a cow may be also used in collecting semen
from bulls which have been trained to its use. Some bull s will not mount
a dummy. A breeding rack or stocks will facilitate the handling of the
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bull and co ll ection of th e semen where artifi cial insemination is to be prac·
ti ced. As the bull starts to serve th e cow, the artifi cial vagina, at th e prop·
er tem peralure and properly lubricated, is placed in position so that as the

F ig. l.l.- Tnlcing tem ])c,."tU,." of t.he nt·tinei,,] vagina, whieh should be
41_43 ° C. (106.110 ° Fnh .) lit the time of use.

Fig , 12 .- A snrrlp lc uf amncn, collc'cted, and reutly for imm ediutc use or
atorngc.

bull makes his thrust he ejacul ates into the artificial vagina, or more exactly,
into the i·ubber funn el and the receptacle attached to its farth est end.
During collection the artificial vagina is held a t the cow's side with the
open end tilted downward at an angle of about 45 degrees. In addition to
bein g in the most favorable position for collection of semen, the tilting of the
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artificia l vagina results in the water co ll ectin g in the lower part of the jacket
the thin rubber lin in g and creates the proper pressure for stirn·
ulation of th e ejacul atory nerves of the bu ll whi ch are located near the
rnd of the penis.
~urro undin g

Filf. lB .-Dorsal v iew of the reproductive
orlfans of the bull-a, bladder ; b, ureter;
c. seminal vesicles ; d, ampullae ; e, body of
prootate; f, pelvic urethra; If, bulbo-urethral
(Cowper 'a) If!ands. (From MlIJer and Evans,
Jr. Alfr. Rea., vol. 48, 19B4).

Fig. H.-Position of the Ife nita! orlfans of
the' bull and method of m an ipulatinlf t h em.
A. Maeaalfinlf the sem ina! vesielea. B. Maa·
salflnlf t he ampullae of tbe ductus deferena .
(From Miller and Evans, Jr. A lfr. Rea., vol.
48, 1'984).

As the bull starts to mount the cow, the penTs is quickly guided into the
artificial vagina by means of a hand placed on the sheath. The penis itself
should not be touched as this frequently causes the bull to dismount without
ejaculating. After the bull ejaculates, the vagina is held upright and the
semen a llowed to run down into the collecting tube.
2. Collection of Semen by Massaging the AmpuUae.- This method has
the disadvantage of requiring special trainin g and familiarity with b(}vine
anatomy, and in addjtion the semen is often contaminated with dirt and urine
durin g the coll ectin g process. However, thi s method is of much value wh 1'1'
bull s are incapacitated and unable to serve. The semen obtained by thi!!
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plan, however, seems to be less fertile than that obtained by means of the artificial vagina, Where it is necessary and the operator is sufficiently versed in
bovine anatomy, semen may be obtained from the bull by massaging the ampullae_ Before anyone attempts this method of collection he should first
obtain trainin g from some person who is experienced. Some bulls respond
very poorly to the mass,age method of collection and the semen obtained is
often more contaminated than that obtained by the use of the artificial vagina.
For lame bulls which cannot serve naturally or into the artificial vagina,
lhis method may be used.
Figures 13 and 14. show the reproductive organs of the bull and the
general technique emp loyed in obtaining semen by this method.
3. Collection of Semen from the Vagina.-A third method of collection
of semen and one of the oldest, is to recover the semen from the vagina of a
cow that has been served by the bull. The semen may be easily collected
from the vagina by means of a pipette. This method is not recommended because of the danger of spreading diseases of the genital organs of the cow and
bull. Furthermore, the semen is usually contaminated with mucus, urine, etc.
Handling and Transporting Bull Semen
Where a number of cows are to be bred in one day with the semen from
one ejaculation, as is usually the case in a large herd or an organized cooperative artificial breeding association, several methods, depending upon the
circumstances, are recommended for handling the semen.
Quality of Semen.*- Semen varies greatly in its density of sperm and
every precaution should be taken to obtain a good sample of highly viable
semen for artificial breeding. The semen from bulls should be examined
microscopically at frequent intervals for the concentration and motility of
sperm. Occasional sperm counts and examination for abnormal morphology
are also usefu l in evaluating the semen, partic~larly where there is some
question concerning a bull's fertility. Other characleristics indicative of fertility in the male are the quantity, consistency, and color of the semen. One
of the most valuable indices, found in studies with dairy bulls has been
the length of time semen maintains a high percentage of motile sperm under
storage conditions at 35 to 4,0 F. Last, but not least is the sire's breeding
record, or settling rate, which should be carefully followed, irrespective of
the physical and chemical tests made on the semen.
1. Where inseminations are to' be made within a few minutes to one-half
hour after collection it is sufficient to place the semen in a small vial which
should be stoppered and wrapped in several thicknesses of paper or cloth,
and held at roo'm temperature until used.
2. Where inseminations are to be made 1jz to 48 hours after collection,
every precaution should be taken to keep the semen in a high state of viability . ,
Sudden temperature changes should be avoided and the semen protected from
0

'See Missouri Research. Bulletin 326 for detailed dlsousslon.
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the air. Lowered holding temperatures result in a lowered sperm actlV1ty,
and is of vital importance in semen storage. The semen shou ld be placed
io a small sterile vial immediately after co ll ectioll, then wrapped in two
or three thicknesses of paper and set in a rerri gerator at 35 to 40° F. If the
Sf'TIlen is to be diluted. the diluter fluids should be added as quickly a!'

Fig. IG.-A vial of semen wrapped for storage. Two thicknesses of paper are
placed about the tube. then a rubber finller stall
placed over either end. drawn
tollether in the middle and held in place by a rubber band.

,S

possible after collection . Another means of holding, particularly where
a thermos bottle is used to maintain the lowered temperature, is to cover
the paper wrapped vial with two rubber thumb stalls, after which it may be
dropped into a vacuum bottle containing water at 35 to 40· F. This treat·
ment results in gradual cooling of the semen . The vials should be filled
to the top to excl ude air for best storage. A layer of neutral mineral oi l
poured over the top of the semen in the vial is also he lpful in excluding air.
Upon removal from the refr'i gerator or thermos bottle, the temperature of
the semen need not be raised before insemination.
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The properl y ins ulated via l fo r semen storage is shown in Fig. 16. If
oIl of th e semen is not to be used at one time it is best to di vide it into severa l
vial s and use the indi vidua l vials as they are needed . Freq uent warming or
coo lin g of semen , or rapid changes in temperature may cause " temperature
shock" whi ch sometimes res ults in immotility of the sperm.
Clean paraffin trea ted corks should be used to stopper the semen via ls.
In our work a 12 or 15 ml. graduated centrifuge tube has been found to hI'
the most satisfactory for semen coll ection.

FIll'. 17. -A thermoe bottle fitted wi th a bor d cork for holdinll' lemen
viall durinll' inlemination.

;j. For field use, a thermos bott le with a hol e bored in the stopper to ac·
ommodate th vial s containin g the semen may b helpfu l in holding the
via ls as w 11 as maintaining the proper temperat:ur. In the technique em·
ployed by som op rators a pint thermos bottle is filled about two-th irds fu ll
of water at 35 to 40 ° F. and the stopp red via l slipp d into p lace in the
ho le in th cork. Where semen is to be used at once this plan seems to be
sati sfactory, although it do s p rhaps subj e~t the semen to more drastic tern·
perature changes than the plan described under 1 and 2, and which has be n
used most extensively in our fi eld work at this Station.
Diluting Semen
Where only 3 to 6 cows are to be bred immediately from a single ejacu·
lat , it is seldom nee ssary to dil ute the semen. As a rule 1 ml. of undilut d
semen is placed in the cervix for ins mination. Where a large number of
cows (8 to 500) are to b bred from a single collection, it is necessary to
dilute the semen. The purpos of a diluter is to increase the volume so that
more cows may b bred from a single ejaculate. Diluting fluids commonly
used hav a " prot ctive" a tion on spermatozoa, provide en rgy, buffering
action, and increas th livability of sperm und r storage conditions. Many
diluters have been proposed, but the two now most widely used and with
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equa ll y satisfactory res ult s are the egg yolk-phosphate diluter and th e egg
yolk- citrate diluter. These are prepared as follows:
Egg Yolk-Phosphate Diluter.- To ]00 ml. of boilin g di still ed water add
0.2 gram KH 2PO. and 2.0 grams Na2HPO • . 12H 20 . Both th ese chemical s
must be of hi gh grade common ly designated as "chemically pure." The so lu·
tion thus made is termed the "phos phate buffer." Th e phosphate buffer 5() lu
ti on sh01l ld be coo led, ti ghtl y sea led, and placed in a refri gerator until read y
for use. To th e phosphate buffe r add an equal volume of fresh egg yo lk
a nd mix th orough ly. The comp lete diluter is now ready for use.
Egg Yolk-Citrate Diluter. A 3.0 per cent steril (' solution of sodium ci trate (Na2 C6 H 5 0 7 .2 H 20 ) is made up using double di stilled water. An equal
volume of the sodium citrate solution thus made up is mi xed with an equal
vo lume of fresh egg yolk for use. Equall y satisfactory results have been
obtained where two or three volumes of the citrate so lution are used to one
vo lume of egg yolk.
The chief advantage of the citrate diluter over the phosphate seems to
be that the citrate disperses the fa t globules in the egg yolk so that microscopic examination is made much easier. It also seems to maintain a sli ghtlv
hi gher moti lity level in semen stored for lon g interval s.
Water used in making up diluters should preferabl y be double distilled
over glass. The complete diluter either phosphate or citrate hou ld be made
up with fresh egg yo lk for every new co llection of semen to be diluted. The
buffer solutions (citrate or phosphate) may be prepared in fairly large vol·
ume and kept for several weeks in a refrigerator, provided no contamination
takes place.
Precautions in Diluting St'men.- (1) As soon as semen is co llected it
shou ld be examined for motility and other quality tests as may be routinely
fo ll owed app lied. (2) The diluting fluid containing egg yolk should be added
-either comp l te or partial dilution made. (3) Cooling of th e diluted semen
should be made at the rate of about 1°F. per minute and should begin within
15 to 20 minutes after collection. It generally r quires about one hour to
cool semen from temperatures of 95·100° F. at collection time to 38·42° F.
510rage temperatures.
In adding the diluting material to the semen, care should be taken to
make sure that the semen and the dilutin g fluid are at similar temperatures.
To avoid warming the complete diluling fluid to 70-90 · F., so as to provide
protection for the spermatozoa during coo ling, many laboratories use a small
volume of diluter at these temperatures and add the remainder afler the par.
lially diluted semen has been cooled to 40°F.
The Use of Antibacterial Agents.- The role of antibiotics in prolongin g
the fertility of bull semen is not fu ll y understood but it appears that the
oxygen consumption of spermatozoa is reduced in the presence of sulfa·
nilamide and thus the metabolic rate is slowed down during storage. The use
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of 1,000 units of penicillin and 1,000 units of streptomycin per ml. of yolk.
ci tra te diluter containin g 300 mg. of su lfanilamide pc)' 100 ml. has becn found
Lo in crea!"e fertil it y from 4 to 8 per cent. The most efrective resu lts a nd control
of bacteria in semen is achieved where the above named antihiotics are used
in combination. Semen from bulls of lowered fertility seems to respond to
the use of antibiotics more than that of hi ghl y ferti le bull s.

INSEMINA nON OF THE COW
Cows sho uld be in seminated whil e in heat. Thc best results wiLL be se·
cured if insemination is made about the middle of the heat period and less than
6 hours after the cessation of heat. Cows generall y remain in heat 12 to
36 hours with an average period of about 15 hours.

Fla. 18.-In.erolnatlna the cow. The left hand Is Insert ed Into the
rectum and the cervix "rasp d 1 0 al to permit the introduction of the
catheter into the oarvlx by way of the vllilna.

Cows may be inseminated by the intra·uterine method, which is pre·
ferred under field conditions, or by the speculum method which is satisfac·
tory in private herd operations.
Intra-uterine Method.- Before insemination the cow must be properly
identified and restrained in the stanchion or tie stall. The vulva and adjacent
parts should be carefull y cleans d and the inseminating equipment prepared.
One hand, generally the I ft is placed in the rectum, excess feces removed,
and the vu lva again cleaned with a small piece of cotton. With the right
hand, the inseminatin g tube (a special heavy.wall ed, shatterproof tube or
catheter is required- plastic tubes are now available) is gently guid d through
the vagina and deep into the c rvix, 1 Lo 2 inches before expelling the semen.
By this method it is possible to implant the semen fairly deep into th ervix
or into th horn of the ut rus. The n cessity of usin g a speculum and disin·
f CLing thi pi ce of apparatus is thus obviated. Th~ intra·ut rine method of
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insemination is more effective, under field conditions, than that of placin g
th e semen in the mouth of the cervix by th e speculum method.
In comparison of the effectiveness of the two methods the Mi ssouri Station
found that under fi eld conditions , usin g semen ovel 12 hours old, that the
intra-uter ine method gave 10 to 12 per cent greater non-return s.
Speculum Method.- The eq uipment used for insemination consists of a
smal l glass syringe (5 mI.) attached, by means of a piece of fair ly stiff rub-

FIg. 19.- Showln g the types of s pecula e
employed In artificIal In semInatIon. Th e
glass tube shown at the le ft Is preferred .

P'Ig. 21.-A handy metal tube. or canIster.
for carrying sterUe Inseminatln" tubes.

FIg . 20.---5 h owing the glass syrInge.
rubbe r connector. and InsemInating tube
In place.

Fig 22.--Cleaning the vulva of
the cow prIor to inseminatIon.

ber tubing about 1 to 1% inches lon g, to a piece of 3/16 inch glass tubing
about 20 jnches lon g. The tips of the glass tubing should be ro und d by heatin g in a flame. The pipettes must be sterile and free from water, soap, and
disinfectants, all of which are harmful to sperm. Tn addition, a speculum
(either a heavy wall ed glass tube 11,4 inches in diameter or a trivalve speculum) and a headlight are required.
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Before in seminalion , the vul va and adjacent parts of the cow must be
lhorou gh ly cleansed wilh water. Soap should be used sparin gly a nd all of
il washed off hefore in serlin g th e speculum . The speculum is care full y in ·
serled in th e vagina. The cervix is then located. Nexl, abo ut 1 mt. of the
semen is drawn inlo the glass tube by means of the !>yringe. The free end of
th e glass lube is p laced in the cervix to the depth of about 1 inch (not diffi·
cu lt when cows are in heat and the as uteri is open) and the semen is slow ly

Fig. 23. -In8ertlng the speculum into tho vagina.

Fig. 24.-lnseminatlna the cow.

expe lI d by pushing in on the plun ger of the attached syringe. The tub and
sp culum are th n withdrawn.
Amount of Semen Used.- In work done thus far by the D partment of
Dairy Husbandry, Missouri Agricu ltural Experim nt Sta tion , 1 ml. and in
some cases 0.5 ml. of semen has been used uccessfull y. Russian workers
report considerable succe s using 0.2 ml. and 0.5 ml. With smaller amounts
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more animals can be inseminated without diluting the semen. Most American inseminators use 1 to 1.5 m!. of diluted semen and there seems to be
little occasion for using lesser amounts with the rate of dilution possible.
General evidence shows the greatest number of pregnancies where the
semen is placed directly in the cervix. Some Rus~ian workers report considerable success where the semen is simply placed in the vagina. American
investigators, however, do not report this plan as effective in settling cows
as when the semen is placed directly in the cervix.
Double Insemination May be Helpful.-- Where a breeder is having difficuI ty in securing a high percentage of conceptions it may be advisable to inseminate each cow twice during the estrus period. This plan does not lend
ilself very well to field work where organized breeding associations are operating, but it does seem to have a distinct place where cows are hard to settle.
Russian workers have found this plan very encouraging, and recently several
cows in the Missouri Station dairy herd which had repeatedly failed to settle,
either by natural or artificial breeding, were successfully impregnated by double
insemination.
Where two inseminations are used, the cow should first be inseminated
while in heat and again 4, to 6 hours after she is out of heat. If but one insemination is used it should usually be about 6 to 10 hours after the beginning
of the heat period or when the cow is in full estrus.

SHIPPING SEMEN-LONG DISTANCE MA TINGS
The long distance transportation of bull semen and the mating of widely
separated animals has not been as well perfected as the technique for immediate insE'mination. This phase of the problem is being very extensively investigated and the future will no doubt see many improvements in the handling
and utilization of bull semen to be stored for long periods. The Bureau of
Dairy Industry, U. S. Department of Agriculture, Washington, D. c., reports
the successful impregnation of several cows in Buenos Aires, Argentina, with
semen collected at Beltsville, Maryland, and shipped by plane to its point
of use. In Europe bull semen has been shipped by plane from England to
Holland. Eight of 26 cows inseminated conceived. The maximum age of the
semen used was 57 hours. In general, good viable semen seems to decline
in fertility at a rate somewhat proportional to the holding time and the temperature at which held.
Long distance shipping or holding of semen requires cooling and storing
at temperatures between 35 and 40° F. For quick transportation semen may
best be shipped air express. Suggested directions for shipping semen are:
(A) Short-time Shipping (up to 12 to 24 Hours).-Where semen is
shipped intra-state as often occurs in organized artificial breeding association
work, or between herds several hundred miles apart, a strong shipping box
made of corrugated paper or wood may be utilized. Such a box is usually
about 6x6x12 inches and is of sufficient size to hold the refrigerant material
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and the semen contai ners with the necessary insul ation. Such shipping contain ers have been found satisfactory in Mi ssouri for organized breeding associations. The directions for shippin g semen by lhis plan are:

1. After the semen has been tested for quality., diluted, and cooled to
35-40 ° F., the amount to be shipped is placed in a properly labeled,
sterile vial and sealed with paraffin.
2. The vial is then wrapped in several thicknesses of paper for insulalation purposes and placed along side a toy balloon, or small can
fill ed with solidly frozen ice.
3. The vial and ice container are then wrapped to gether ti ghtly in
heavy insulatin g paper commonly referred to as "Jiffy Wrapper."
4,. The wrapped package is inserted into the shipping contain er, and
sufficient corrugated paper, packin g, etc., used to hold it firmly in
place. The container is then sealed, addressed, and mailed.
(B) Long-time Shipments (60 to 80 Hours).- The requirements of long
distance shipping are:
1. Adequate refrigeration of the package.
2. Protection of the semen from the intense cold of the refri geranl.
3. In sulation of the refri geran t against the extern al temperature.
The University of Missouri, Department of Dairy Husbandry has met
these req uirements by using the small sized, jacketed, insulated shippers em ployed in shipping ice cream.
The refrigerant used is mainly crushed ice wilh a can of frozen brine
used for extra hot weather . A small vacuum bottle fill ed with water a[ 40° F.
was used to contain the vials of semen; and commercially available small
insu lated shippin g packa ges such as are commonly used for ice cream were
used as external insulation. These were combined as diagrammed in Figure 25.

A PACKED SEMEN SHIPPER
The cooled or partially cooled semen in an in sulated, rubber-wrapped
vial is placed in a vacuum bottle of water at 4.0 ° F. A few strands of ex·
celsior in the bottle prevent undue bobbing of the vials during transit. The
vacuum bottle, with supportin g wires to position it at the center, is put into
Il. metal can and chipped ice is packed around it as shown in Figure 25. The
can is sealed and placed in the small ice cream shipper. For extremely hot
weather a pad of frozen brine may be placed on top of the can containing
the cracked ice and thermos bottle in which the semen vial is carried.
Twenty-four shipmenls of semen have been made by this method in the
course of twelve months' investigations. Wh en th e proper precautions as
outlined above have been observed, the shipments have been successful in de·
livering semen . with motility as good or better th an that obtained from the
same semen stored at 40 · F. in a refrigerator. This shipper has maintained
temperatures of below 50° F. for 84, hours at midsummer temperatures and in
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one study invo lving shipments to th e New Jersey Agricu ltural Experiment
Station, 20 calves from 4.2 routine in semination s ha\'e resu lted.
For tran sportation by cal', or short distances by bus or rail , semen may
also be shipped by placing the in sul a ted vials in a thermos bottl e fill ed with
cracked ice. The thermos bottle should be well packed in a la rge conta in er
to prevent breakage. The ordinary thermos bottle, however, will not stan d
the rigors of shippin~ and one of the above methods is best if routine shippin g
is practiced.

-INSULATED
le I. CRLMI
~IPIn.

- - - ' > - ' - ' " _ tAN 0 fR07£N
8RINl

Wo\llR

(4Qor)

- &-I---H--Tl?
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t6ULATING
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Fig. 25 .- A cut-away diag ram of the
seme n s hipper.

pllcked

Semen has been kept a live at a tem perature of 40 to 45° F. for over 20
days, but all is not yet known regardin g the f erti lity of stored semen. English workers report successful impregnation with semen 96 hours old. The
writers have successfull y settled mBlly cows usin g semen over 48 hours
old . In one case a 198 hour old sample produced a calf.
Semen for shippin g or storage must be of excell ent qual ity, den se, go od
motility, and sperm of normal morphology. In almost every instance Lh e
most successful use of sto red semen has been with the most den se, best
quality material. Bulls vary greatl y in the ability of their semen 1"0 SU!'vive long shipment and storage. Some bulls cannot be successfull y uSf!d to
produ ce semen for this purpose.*

EQUIPMENT FOR ARTIFICIAL INSEMINATION

All containers and other apparatus which comes in di rec t con tact with
the semen should be made of glass, as glass undergoes little or no chemical
changes when in con tact with body fluids, and is easily cleaned and sterilized.
The equipment normall y used is shown in Figure 26.
' See Missouri Agricultural Experiment Station Research Bulletin. No. 326.
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The equipment may be very sati sfactorily transported in a large, inexpensi ve metal covered sui tease_ Partitions may 1)(, in serted to insure each
,; iece of equipment being snugly fitted into its proper place.

Fig. 26-Equipment u sed 101' artili9iai insemination of dairy cnttle:g) ' assembled
artificial vagina and collecting viai; (~ heavy walled glass speculum; (;iI.)" lubricating
material; j)iI') metal tube for currying sterllo inseminating tubes or pip~ttes, 3/16" diameter, %" bore, about 20-22" long, 101' r emoving semen from viai und introducing it il1to the cervix. This glass tube is connected at one end by m eans 01 a short
rubbe r tube to a ~)ass syringe (a s terile giass tube should be used for inseminating each cow); ~ h eavy glass rod tor appiying lubricant to artificial vagina; ,01()
5 m!. graduated glass syringe ; ~ thermometor (cnJlbrnted from 0 to 200 0 F.); fll:1
headlight; f;Q1 microscope and s lides; ()lO.) dUuting fluid; n'!t~ vial wrapped In paper and rubber lor Insulation; (J>B:'J collect ing vlnl (15 m!. _graduated centrlfugo tube);
(13) brush for cleaning artificiul vagina and speculum; (1'4) pint thermos bottle; <''l.5)·
thermos load jar; (:1:6) paper towels; (17) bottle of 70 % alcohol; ('.1:8.) cotton; (19)
soap and sponge; (20) box 01 gummed labels.

CLEANING AND STERILIZING EQUIPMENT
During the day's work a separate sterilized pipette, or catheter, and
Dsually a clean sterile glass syringe must be provided for each cow inseminated.
If the speculum method is used a separate speculum must be available for
each animal as it is impractical to sterilize equipment in the field.
Immediately after use, catheters, syringes, speculums and other glassware should be rinsed in cold water so as to remove materials which become
insoluble when dry. It is best to keep used equipment in a separate carrying
case so as to avoid contamination of the sterile equipment carried in the
inseminator's kit. The general cleansing procedure is as follows: (1) Upon
return from the dayts field work all glassware should be rinsed in warm
water if not free of foreign material, then scrubbed with a lukewarm water
solution of 0.2-0.3 per cent sodium hexa-meta-phosphate or 0.3-0.5 per cent
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tetra-sodium pyro-phospha te_ Usually the synthetic detergents (non-soap)
commonly called "wetting agents" and used for milk utensils in many cases
leave residues on insemination equipment that are undesirabl e and the phosphate salt typ e of cleanser is much preferred. Equipment which cannot be
brushed should be soaked for a few minutes then thorou ghly rinsed preferab ly
in running water. (2) Rinse with lukewarJl'l water. (3) Drain; rinse all parts
with 70 per cent ethyl alcohol. Dry in a dust-free, well ventilated, storage
space. After drying the equipment is sterile and ready for use. Glassware
may also be sterilized by boilin g water or by dry heat, such as an electric _
oven, after it is thoroughly cleansed. (4,) The inseminator's kit should be
scrubbed clean daily and the inside wiped out with a 70 per cent alcohol
solution.

PRACTICAL RESULTS AND SUGGESTIONS
Reports show that artificial in semination is as efficient and in some Mses
even more efficient than natural breeding. Results from a study of over
150,.000 Missouri cows indicate that about 60 per cent of the cows in artificial breeding associations settle on the first service. No better results, and
in many cases poorer results, are obtained where natural service is used.
On the average 1.8-2.0 in seminations per conception are required and herd
owners and breeding associations should not expect artificial in semination to
be one hundred per cent effective.
Cows which often return for service or "repeat" cows are a source of
loss to the herd owner and the breeding association. The artificial breeding
association usually, is blamed, often unfairly, for all fai lures. It must be
kept in mind that many factors affect the number of services required
for conception. Bulls are sometimes temporarily sterile or lowered in potency,
the genital tract of the cow may be diseased, or an abnorma I estrus cycle may
result in lowered breeding efficiency. As a rule cows are far more respon sib le for breeding failures than any impotency of the sire. Irrespective of
the method used, there is always a small percentage of cows that will not breed,
because of some genital malformation or lack of coordination in the reproductive functions. These factors shou ld be borne in mind at all times
whether artificial or natural breeding is being practiced.
The problem of securing optimum results in artificial insemination is
based on many factors all of which are responsive to cooperation and good
herd management. In a survey of 308 Missouri herds where feeding and
management, prevalence of disease, owner cooperation, etc. were studied it
was concluded "no single factor in feeding and maJ:)agement could be charged
as responsible for the lowered breeding efficiency in th e herds studied, (163
herds classed as inefficient averaged 3.27 services per calf) but it is believed
to be highly significant that the more efficient herds, (l4.5 herds averaging
1.75 services per calf) had less disease, were beLLer managed, used more
improved pastures, had closer oWI1f~r-inseminator cooperation, and were op-
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crated by more progressive dairymen than the less efficient herds."
Agricultural Experiment Station Research Bulletin 445.)
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BARN BREEDING RECORD
A barn breedin g record form has been developed by the Department
of Dair y Husbandry of the Missouri College of' Agriculture for use in herds
pracLicin g arti fi cial insemination. It should be posted in the barn and used
to record every heat date, insemination date, and the other information indi cated for each cow. Wh ere a herd is experiencin g breedin g troubles it is
easy to tell at a glance whether the cows are coming in heat regularly
(every 18-24, days ) and also when cows may be expected in heat. This latter
point is very impor tant as many patrolls fail to observe cows in heat and reporL sam e promptly to the techni cian. This form may be obtained from the
Department of Dairy Hu sba ndry, University of Mi ssouri, Columbia, Missouri .
Obtaining the Best Results from Artificial Insemination-Advice to
Hel·d Owners. (From the North ern Illinoi s Breedin g Co-op).
1. . Use Barn Charl.- Each cooperator should have a barn chart after his
first request for service-if your technician did not leave a barn
chart ask him for one the next time he is on the farm. On the chart
mark down the freshenin g date of each cow in the herd. As heat periods are observed, mark them down .
2. Observe Heat Periods.- Be sure and turn cows out twice each day when

they are stabled and look at them carefully Lwice a day when on
pasture. It is important that cows be turned out early enough each
mornin g so as to find the cows that are in heat. Cows that will stand
for other cows to mount them are the cows lhat are in heat.

3. Breed Cows With Norm.al Periocls .-You will have the best results if
cows are not bred until you have information on them to show that
they are nOl'mal- -usually this is from 19 to 22 days, although there are
a few exceptions. You will find that yOUl' cows will settle more
easily if they are not bred until after they have settled down to a
normal length of time between heat periods.
4. Time After Calving.-The best results are obLained when cows are
not bred until at least 60 days after calvin g-and better still 70
to 75 days after they have calved. Cows that had an unusual amount
of trouble at calvin g time should be given a longer period of rest
before having them bred .

. ~. Watch For A.M. Cows.- It is important to watch cows closely each
morning to find out the cows that are in heat that day. If an A.M.
cow or one that was in heat in the mornin g is missed and not seen
until noon or in the afternoon, they will have to be bred the next day
and the effici~ncy with such cows is very much below what can be ex·
pected when cows are carefully and accurately observed.
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6. Reporting P.M. Cows.-Cows that actua.lly come in heat in the af·
ternoon can be bred with very gOdd results the following day provid.
ing they are accurately reported- if they are still standing the next
morning, be sure and tell the technician or report it to your call
station. On the average there should not be more than 4,0% of the
cows correctly observed as P.M. cows.
7. Phone Early.-It will help your technician to arran ge his call s in the
best possible manner for all cooperators if you will call in as early as
possible each morning when you have a cow to be bred. In so far as
possible, your technician will try to have the P.M. cows bred by noon
or soon after-the A.M. cows will usually not be bred until after noon .

8. Repeat Breedings.-Repeat breedin gs shouuld be made on regular heat
periods. You will assist the technician in doin g a better job if you
are certflin to tell him that a cow has been bred before in this lactation-either to a bull or by artificial insemination. If bred artificially be sure and have the old slip out. On some ' cases cows may
show false heat periods and be in calf or they may be questionable as
to being in calf, and these cows should not be bred . Observation
of cows in hea t is the most important part of good conception. Your
correct observation enables the technician to breed your cow at the
correct period of heat.

ARTIFICIAL BREEDING ORGANIZATIONS
Artificial breeding has its greatest possibilities where a large number
of cattle are located in a small area. Community farm projects or organizations of small breeders offer best opportunities. This method will not
entirely replace the herd sires on the larger dairy farms, but it will extend their
use. It may, however, reduce the expense of breeding in the small herd of
approximately 6 to 10 cows. It normally costs approximately $175.00 per
I
'
year to maintain a bull and this, plus the purchase price, results in a rather
high service fee. Experiences with artificial breeding indicate the cost per
service may be expected to range within the ' approximate limits of $5.00
to $7.50 per cow.
There are two common types of artificial breeding organizations. These
are (a) local artificial breeding organization and (b) central or federated

breeding organizations.
The local artificial breeding organization is most commonly a cooperative association although the local organization may be privately owned and
operated. . Creameries, feed companies, or other organizations may sponsor or
assist in the financial backing. The smaller breeding organization is rarely
financially sound because of the limited volume of business and the high
overhead costs. These local organizations have practically all disappeared
due to the formation of central or federated organizations. The local organi·
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zation is most generally found today as a unit of a large central or federated
organization.
The central or federated organization is one operating in an area of a
dozen or more counties, or even statewide. It may be cooperative or privately
fostered. In this type of organization all of the activities diverge from one
central location or headquarters. Such an organization may keep from 10
to 30 or more sires and serve from a few counties to one entire state if transportat~on facilities for semen are adequate and other factors favorable. This
type of organization is operating successfully in many states including New
York, Wisconsin, and Missouri. The central or federated organization is
often the result of merging several local associations, with a resultant improved
financial condition. Only one set of buildings for housing sires, one laboratory, one office and accounting set-up is required.
The semen used in all local areas is produced at the central bull bam
or stud and mailed, sent by bus, 01' other suitab le means to the technician in
the local association who in turn inseminates the cows in his area. This
type of organization is particularly suited to the expansion of an artificial
breeding program . As new areas sign-up 300 to 600 cows it is often possible
to align them with the central organization using a technician working part
time while gradually building up the number of cows to 1000 or more when
a full time technician will be needed.
To successfully operate any artificial breeding association there are certain problems of organization, operation and management which must be met
satisfactorily. The most important of these with special reference to local
organizations are:

1. A survey and careful analysis should be made of the area from the
standpoint of available cattle, interest in herd improvement, and general
adaptability to dairy farming. Hard surface roads and adequate telephone facilities are necessary in the efficient operation of a breeding association.
2. Each local unit should have 1000 to 2000 cows available for artificial
service. These should be located in an area with a radius of not more than
15 to 20 miles.
3. A broad educational program should precede organization and beginning of operation. The advantages and shortcomings of artificial breeding should be fully explained.
4,. The association, if cooperative, should be properly organized and incorporated with a president, 01' chairman, secretary, treasurer, and board
of directors, all of whom are cooperators.
5. The financial set-up m~st be sound:
a. There should be a sign-up of all cooperators with a membership fee of
$5.00 to $10.00 payable in advance so as to purchase necessary equipment
and provide a working fund.
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b. The service fee usually $5.00 to $7.00 should be set sufficiently high
to cover all costs of service.
c. Collect for each cow inseminated as soon as the job is finished . Do
not allow members to become delinquent. As a rul e a cow may be inseminated
three times, and if not then pregnant special charges must be made for additional insemination.
d. Complete and accurate records, kept on standard forms approved by
lhe association should be kept.
6. Only trained inseminators or technicians with an intelligent understandin g of work, and sympathetic toward the problems involved, should be
emp loyed.
7. All sires should meet rigid standards from the standpoint of produclion and type and should preferab ly be approved by the State Agricultural
College before purchase_
8. All sires should be free from T. B., Bang's Disease, Trichomoniasis,
and produ ce viable semen capable of withstanding storage_
9. Provi sion for adequate housing, feeding, and handling of sires_
10. Establishment of proper labora tory facilities for the evaluation, dilution , storage, and shipment of semen, and the sterilization of equipment.
11. Set up a constructive lon gtime breeding program, perhaps involvin g
some line-breeding, for the entire project.
12. Adhere to a strict program of treating all cooperators alike. Do
not allow special breeding privileges and use each bull in the scheduled
rotation.
13. Advise members concerning all matters of importance and acquaint
them with the fact that they must not expect much better results than with
natural breeding. Also stress the fact that both bulls and cows vary in their
breeding efficiency and that all cows' will not seltle with the first insemination.
14. Do not use make-shift methods nor practice short-cuts m organiza.
tion and management.
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REGISTRATION OF PUREBREDS RESULTING FROM
ARTIFICIAL INSEMINATION
The plan by which purebred dairy cattle breed associations accept signatures and proof as to the identity of th e semen used and the cow inseminated,
where anima ls not on the same farm are mated, has been tentatively worked
out. Special forms, one to be filled out by the owner of the bull from which
the semen is obtained and the other by the owner ·of the in sem inated / cow,
have been devised. Every purebred breeder who uses semen obtained from
bulls not owned by him and located on another farm , should obtain a supp ly
of these forms from his breed association and follow the advice of the association in reporting such matings.
In the case of regularly organized dairy cattle breedin g associations,
where the organization and its technicians are approved by the Co ll ege of
Agriculture, Director of A g ricultural Extens ion or his representative, or bY'
the Purebred Dairy Cattle Association , a special triplicate form is used for
recording the insemination. One copy goes to the i.Jerd owner, who files it
with the breed association when he makes application for registry of the resulting calf, one copy goes to the brced .in g association secretary and the other copy
is retained by the inseminators. Where cattle are arti ficiallyin seminated 011
the same farm where the bull is kept, even thou gh he may be leased or cooperIItively owned, and in purebred bull associations ownin g or leasin g bulls,
the procedure in regis tration is now no different than where natural breeding
is followed.
(I1IUII O nUl) ndl)r CM I

or breetl

Assoc lntloll)

CERTIl'ICATB OF COLLECTION OF SEMI!N
l ' hl.III locort!ly th. L!_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
(rulll

tho bull _ _ __

oWlled

__

_

~

by ______________________'on

Thclemoo WAI placed In .. con t.lnor whic h WAI IUlAl ed anlilabflhul

Uj

_

_

_

took acmell

__ . __ l1tm) · Uoo lc No . _ _ _ •_ _ _ __
-------,
I'
~
.~
,.,-----

rullow. : _ _ _ _ _ _ _ _ _ _ __ __

and Ihlpped or delivered 10 _ _ _ _ _ _ • _. .

Addru..' _ _ __ _ _ _ _ __ __ _ _ _ _ _ __

_ _ _ _ _ _ _ _ _ __

_ __

CERTIFICATE OF ARTIFICIAL INSEMINATION
Tllalll iO ce rtify that _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ __ _ _ __
cow _

_ _ __ _ _ _ __ _ .

owoed by _ _ _ _ _ _ _ _ _ _ __ __

lnaemlnated the

___ Herd· UookN o. _ _ _ __
-

- - - - . - --.•- - - on

- - -----,1'""''.,)--.,
--

with ,emeu (rom coutalner marked as rollow.: _ _ __ _ ._____________ . _ __ _ _ _ _ __
and certlficd to be (rom th e li re (IUUIlC Alld no . ) _ _ _ _ _ _ _ _ _
8Ign . <I _ _ _ __
AddrcII _ _ _ _ _ _ __
. Signature of wltDel! ollnsentlnA tlon

.

_ _ _ _ _ _ _ _ _ _ _ •_ _ _ _ _ _ _ __

IMPORTANT- Thill form musl be {or w/lrdlld to t he hn,lOfl M II(}cllllloll uOi cu withi n 7 dAYII Ahe r th e cow I}IllInelllluAted If the relu llin g eRIC I. to be regis tered . ('1'hlll (orl11 III Tlot rllfjulrod wh e re thu ow ner of the bu ll hi ,,1110 thu owner or th e IIIIICHnillAte ti cow ,
but III requi red wherever the ow ner of I\l u hull III lICI t Ih e recorded owuer o f the cow . )
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MISSOURI AGRICULTURAL EXPERIMENT STATION

SAMPLE BUDGET - LOCAL

ARTIF~CIAL

BREEDING ORGANIZATION

Capital investments include such items as - cost of bulls, equipment, a laboratory,
buildings, paddocks, land, etc, The necessary funds are usually provided by membership fees, assessments per cow, and interested individuals, companies, and
. organizations,
Operating costs include such items as - salaries, labor, travel expense, feed,
bedding, laboratory supplies, semen shipping costs, office, telephone, insurance,
reserve for bull replacements, depreciation of the physical plant. Experience has
shown that rigid rules s hould be established relative to the payment and collection
of all fees,
Sample Budget for the first year
Minimum

Maximum

Capital Inyestment:
100 memberships at $5,00 to $10,00
$ 500,00
Assessment 1000 to 1200 cows at $1. 00 1000,00

$1000,00
1200,00

Operatine- Income :
Breeding fee s for 1000 to 1'200 cows
at $6,00

6000,00 $7500,00

7200,00 $9400,00

Capital Costs:
Three sires
$1050,00
$1800,00
One young sire for reserve
-------300,00
Laboratory and equipment
400,00
600,00
Buildings and land purchased or leased -------- $1450,00 -------- $2700,00
Operatine- Costs:
Salary of technician
Travel expense of technician
Managerial expense, travel, etc,
Labor, feed, bedding, veterinary,
laboratory, office, telephone, water,
light, heat, laundry, miscellaneous
supplies, insurance, etc,
Depreciation on bulls. (33 1/ 3 %)
Reserve fund
Depreciation or rental on buildings
and land
TOTALS

$2000,00
800,00
200,00

$2400,00
900,00
200,00

1500,00
350,00
350,00

1800,00
600,00
400,00
$5200,00 -------- $6300,00
$6650,00

$9000,00

After the first year capital expenses will be less but the income from membership fees and assessments will decrease , The above budget is suggestive only,

BREEDING RECORD--DAlRY CATTLE
(ArtiIicial Insemination)
Department of Dairy Hu sbandry - Missouri College of Agri culture
Herd Owne r _ __ _ _ _ _ _ Address _ _ _ _ __
Ear Tag
&
Cow's Name & Registry No. Tattoo

Date
in
Heat

Date
In seminated

Due
to
Calve

Sire
Used

Post this card
on Barn wall
Condition Remarks
of
&
Vagina & InsemiCe rvix nuted by

Note to Herd Owners: (a) List each heat date for all animals whether they are inse minated or not.
Note to Technicians:

(a) List eve ry Inse mination and prope r s ire for each cow - identify purebred cows .
(b) Record obse rvations on condition of vagina and cervix also nato abnormal hcat
periods.

The Requirements for Recognition
as an Approved Artificial Breeding Organization'
Records must include : Identification of the cow, when bred, by comparison
with color markings or tattoo number shown on registration certificate.
Proper labeling of the semen used must provide: I. Recording of name and
number of sire and date when semen was taken. 2. Accurate labeling of tube
containing semen at time of collection and preparation for use.
The original, or white sheet, of the insemination certificate shall be filled out
in complete form in indelible pencil and left with the owner of the cow at the
time of each insemination.
Permanent herd breeding records must be kept up to date on the association
uniform breeding report blanks by the technician and he must have this report when on official duty and keep up to date records of all inseminations.
Bulls must be registered and ownership recorded in the name of the artificial
breeding association or properly on lease to the association. Bulls purchased
or leased by association, when in and out of service, must be reported to the
designated college representative within ten days, stating the time acquired or
taken from headquarters.
The records and procedure shall be open at all times for inspection by the
designated college or breed association representatives.
'(Adopted by the America n Dairy Science Associatio n for coopera tive associations June 24, 1943)

