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ITRODUCTI ON 

From an economic standpoint, sterility is one of the most 

important diseases affecting the cattle-raising industry, and with 

gradual and, steady develotnent of pure-bred livestock, its 

importance ïs rapidly increasing. Sterility may be defined. as the 

inability to produce young. It may occur in either sex, but the 

most disastrous effects are produced. when the female is no longer 

capable of reproducing her kind. 

The developzneiit of a family of oattle is often dependent upon 

the successful rearing of calves from those cows which become 

temporarily or permanently sterile. Then no longer capable of repro- 

duction, the value of a pure bred animal is decreased. to that of beef. 

The importance of the disease to the owner of a grade herd is con- 

cerned with the loss of milk production and. the fact ti.t he must 

dispose of high-producing cows for beef prices. The cow may be 

regarded. as a machine, and must produce from the feed she consumes, 

saleable goods in the form of milk and calves. If this is no longer 

po3sible, her value is that of beef. 

Iii the male the loss from sterility is comparable, it occurs 

less frequently and is therefore of somewhat lesa concern. 

It has been estimated that nearly one-fifth of the cows suffer 

with either temporary or absolute sterility and that the butterfat 

production of these cows is decreased. from 50 pounds to 150 pounds 

per year. This lower production lessei.s and may even render the 

whole business a questionable one from the standpoint of profit. Be- 

tween 3 per cent and. 4 per cent of these cows are butchered as non- 
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breed.ers, bringing returns imich lower than those sold. as milk cows. 

In the State of Oregon there are about 216,000 dairy cows. The 

value of the prod.ucts from these cows ranks third. in the ind.ustries 

of the state, hence one can read.ii,r realize the importance of the 

probln of sterility. 

The objects of the investigations reported in this paper were to 

determine, if possible, some of the factors causing sterility and. the 

means by which these causes might be remedied. or controlled. 
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RVI OF LITÂTURE 

Sterility is not new, for mention ms been made of it in 

veterinary and. medical literature since the beginnings of these 

branches of science. Hever, the modern conception of the disease 

has developed during the last twenty-five years, through advances in 

plsiolor, patholoï, bacteriolor and therapeutics. For a clearer 

understanding, a review of the male and. female organs of reproduction 

will be given, their functions and. sczne phenomena of reproduction. 

The genital rstern develops as an integral part of the body and, 

is governed or influenced by many of the same factors that decide the 

general health of the individual. On the other hand, the general 

health of the individual regulates in many respects the functioning 

of the genital rstem. 

Lale Genital Organs. 

The Testicles and pididymises. 

The testicles (1), (4), are two glandular bodies, function- 

ing to form spermatozoa and to secrete a substance, which, when 

poured. into the circulatiou of the animal, causes the developnent of 

typical male-like characteristics. They constitute the primary and. 

essential male glands or organs. 

In the embryo, (2), (3), the testes are formed. in the 

abdominal cavitj from which during eariy embryonic life they descend 

into the scrotum through an opening in the abdominal muscles just in 

front of the floor of the peivis. Each testicle is cnposed chiefly 
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of coils of microscopic tubules lined. with a number of layers of 

oeils, each 1ajer representing a stage in the d.evelopznent of the 

spernatozoa. These tubules merge together into larger tubes to con- 

stitute the two epid.idymises, one for each testicle. The epiclidymis 

f orme more or less of a cap over the upper end of the testicle, a 

ridge along its raedia1 surface, and. a small, somewhat soft, rounded 

eminence on its lower end.. The upper part is called. the head; the 

middle, the body; and the eminence on the lower end, of the testicle, 

the tail of the epid.idymis. The tules composing the epid.idymis 

act as reservoirs for the spermatozoa, or sexu.al cells, storing 

them until thj are ready for ejaculation or service. 

The Vasa Deferentia. 

The tail of each epididymis is continued. by a single tube, 

acting as an excretory duct and called the d.eferens. The vasa. 

d.eferentia collect the sperzxatozoa from the tail and. convey them to 

the region of the neck of the bladder where they empty into the 

urethra, the canal which runs lengthwise of the penis and serves the 

dual purpose of conveying urine from the bladder and of providing a 

passage through the piis for the serntozoa at the time of service. 

ooessorz Genital Glands i. Laie. 

In the pelvic cavity there are three sets of glandnlar 

structures whose secretion is added to the srermatozoa to form what 

is known as semen or the seminal fluid. These consist of two Cowper's 

glands, a prostate gland and. two seminal vesicles. In the bull, 
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Cowper's gland.s anl the prostate are not highly d.eveloped. and, their 

function is not great. The seminal vesicles, however, are highly 

developed in the bull. Their function is to secrete mucus, which is 

emptied. into the urethra along with spermatozoa from the vasa 

d.eferentia. The accessory glai4s are of importance from the clinical 

standpoint because an inflammation of th, especially of the seminal 

vesicles, is of common occurrence in the bull and. l&ads not only to 

sterility, but often to the transmission of serious infection to the 

cow. 

The Penis. 

The penis is the organ of coWlation. It is composed. of 

vascular tissue (tissues with a rich blood. supply) and. possesses a. 

mechanism which, at the time of seal excitement, causes the organ 

to become engorged. with blood. and., in consequence, erected.. Vien 

in the position of rest, the penis lies against the abdominal floor, 

immed.iately und.erneath the skin, its apical end. being retracted. 

through an aperture in the skin of the abd.ominal floor called. the 

preputial opening. In this position the glans, vihich constitute 

about 3 inches of the apical end. of the penis is covered. by a layer 

of skin called the prepuce. 

'ormation of Spermatozoa. 

The germinal oeils of the male in their immature form 

consist of simple cells and. are not materially different in appear- 

ance from the other cells of the body. Jhen the male reaches the 

age of six or eight months, the immature germinal cells undergo a 

series of changes which ultimately result in the formation of an 



entirely different rpe of oeil. This cell is known as the sperm- 

tocyte. Prom these, through cell division, are forn the speriLa- 

tozoa. Soon after this, the bull becomes ert11e if mated with a 

fertile female. The spermatozoon consists of three farts; the head., 

tail and. boï. Functionally, the head. is ad.apteò. to unite with the 

egg formed. in the ovary of the cow, and. the tal]. and. body serve 

merely as means of locomotion to propel the spermatozoon to the ovum. 

The average ejaculation of spermatozoa for normal bulls at a single 

service is from 100,000 to one billion, and. though they are so 

prolifically prod.uced., only a single cell can ord.inari].y function in 

its capacity to fertilize the ovum in the female. 

The Fero3. Genit1 Organs. 

The reprod.uotive or genital organs of the feile consist of two 

ovaries, the vulva, vagina, cervix, uterus and. two uterine tubes, 

the oviclucts or Fallopian tubes. The marmary gland or udd.er, 

constitutes an essetia1 supplementary organ. In adàition, there 

might also be includ.ed., because of their regulatory influence upon 

the function of the generative organs proper, the gland.ular 

structures, the thyroid., pituitary and. suprarenal bod.ies and. the 

xm.cus-secreting glands of tue genital tract that pour their secre- 

tions into various portions of the genital tract. 

The Vaima a t2'ie Vulva. 

The vagina with the vulva is the copulatory organ of the 

female. It also constitutes the major portion of the birth canal 

for the passage of the fetus from the uterus to the exterior. 
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1.Jaually it is about twelve inches long, but varies according to 

breed. and age of the cow. 

The Cervix. 

The cervix, or neck of the uterus, furnishes the passage 

between the uterus and the vagina. It is composed chiefly of dense 

muscular tissue and, is from 1 1/2 to 2 1/2 liches long and. 3/4 to 

1 1/2 inches in diameter. The canal of the cervix is ordinarily so 

small that it is difficult to pass a probe the size of a pencil or 

smaller through it. The mucous membrane lining this canal is very 

adaptable under changing conditions. At the time of heat it secretes 

a thin mucoid material that is particularly favorable to the 

viability of spermatozoa, and during pregnancy it secretes an uxi- 

usually thick and. tenacious mucus that heremetically seals the uterus 

and. acts to prevent infection of the fetus from the vagina durir 

its prenatal life. The structure of the cervix with its circular 

bauds of muscle fibers and. convergent longitudinal folds, makes 

infection of any sort hard to combat. 

The Uterus. 

The uterus, or woib, consists of two tubular structures, 

the horm or cornua, which taper off as they pass forward. fr the 

cervix and. are continued. by the two small uterine tubes or ovi- 

ducts. kosteriorly the uterine horns counicate with each other and 

with the cavity of the cervix. The walls of the uterus are corn- 

posed of an inner layer of mucus membrane, a layer of muscle, and 

outer covering of peritoneum. During, pregnancy, the size of the 



uterus increases to accoodate the fetus which it holds. There is 

a great enlargement of the niuscular portion of the uterine wall which 

aids in the expulsion of the fetus. After parturition, the nnscular 

tissue degenerates and the uterus becomes rapidly smaller until with- 

in a few weeks it is about the se size as before the advent of 

pregilancy. 

The Uterine Tubes. 

The oviducts, uterine tubes, or Fallopian tubes extend from 

the ovaries to the uterus. In their normal position each tube runs 

a rather tortuous course, supported in a layer of ligament in front 

of the ovary, with which it lies in close contact. It communicates 

at the ovarian end directly with the ieritoneal cavity, and at the 

uterine end with the uterine cavity. The ovarian end flares out to 

terminate in a fine membranous structure, which embraces the ovary. 

The uterine tubes furnish the means of communication between the 

uterine cavity and the ovary, and tInis act as a channel through 

which ova and spermatozoa may pass. Unfortunately, they also allow 

the passage of bacteria from the uterine into the abdominal cavity, 

and are, therefore, a very important factor in the production of 

permanent sterility. 

The Ovaries. 

The two ovaries, whose primary function is to form ova or 

eggs, lie within the pelvic cavity, one at either side of the uterus. 

ach ovary is held. in position by a fold of the broad ligament, a 

tissue which serves also to fix the uterus to the side of the pelvic 



wall. Through this ligament it receives its blood. supply. At the 

tiiie of birth the ovary is usually no larger than a pea, but, with 

age, increases in size until, when the heifer is 14 to 16 months old., 

it measures 1/2 to 1 inch. The size varies in animals accord.ing to 

age and. various stages of its functional activity, which are 

cyclically inthced. by heat. 

-Pirjsiolov .QL Rejroduction. 

At the time of birth of the heifer calf, its ovaries are 

supposed to contain the nximum number of ova present at arr period 

of life. Soon the ova commence to develop or mature, d.evelopent 

at first being only partial. Ihen the heifer arrives at sexual 

maturity (the period. varying with different breeds), one ovum should 

develop to maturity, or ripen perioLtically, causing heat or estruzn. 

There is a gradual reduction in the number of ova present in the 

ovaries from th6 time of birth to old age. 

As the ovum develops within the ovary, fluid. collects around. it 

and. there is formed a little sac or vesiole containing clear fluid, 

which is called the ovisac or Graaffian follicle. It is the 

maturing or ripening of the egg and. d.eveloent of the follicle that 

produces heat. The follicle attaira diameter of about one-half 

inch and. bulges out from the surface of the ovary. In its fluidL 

a substance of uniown composition which, when poured into the 

general circulation of the cow, is responsible for some of the 

symptoms of heat. After the cow has been in heat for 18 to 24 hours, 

the follicle should rupture and. liberate the ovum, or the cessation 
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of heat umy preceie its rupture by several hours. Failure of the 

follicle to rupture produces a condition of continuous heat, ]mown 

as nvmhomani. 

Crs Lute' d j Fot ion. 

After the rupture of the follicle or ovisac and. the liberation 

of its content, there forni in its empty crater a small, imob-like 

body of luteal cells which protrude from the surface of the ovary, 

and. not until the very late stages of its involution does this 

disappear. The newly formed oorus luteuin (5) is only about half as 

large as the follicle but enlarges rapidly until it attains a size 

of about 1.9 in. in diameter. The develotient is maintained until 

three days before the nezt heat period, when It rapidly diminishes 

in size and undergoes complete degeneration. 

Authorities differ somewhat as to the exact function of the 

corT)us luteuxn. Haiond (5) considers it, from results of studies 

made with cows, as being associated with the control of heat 

periods and the ripening of the follicles. 1arshall (2) holds this 

(in a previous work) to be not so, but sets forth the theory that 

the corpus luteum is responsible for the raised nutrition of the 

uterus during prenancy, in view of the fact that in the female 

raboit the corpus luteum is not formed in the absence of the male and 

yet these animals show periodic heat periods. Beaver (4) states that 

the entire consideration of the function of the corpus luteum rust be 

only theoretical until the active principles of the internal 

secretion of the ovaries and the corpora lutea can be isolated 
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chemically anLi definitely separated.. 

'or about the first three months of ]regnancy, the corpus luteum 

is indispensable to fetal life. Its removal causes fetal death and 

abortion. Together with the fetus and other influences of internal 

secretions, it acts to prevent occurrence of heat during pregnancy 

and. at other times. A cow with a persistent corpus luteuin does not 

corne in heat, the function thus differing from that of a cyst or 

ovi.c, each of which operates to cause heat sympts. 

Heat and Coitus oOu2atipn. 
Heat may be defined as seal desire or periodic sexual excite- 

ment. The noal period between hoats in the cow is usually about 

21 d.ars, varying from 19 to 23 days. The duration of heat is 12 to 

24 hours. Ordinarily, when a cow's heat occurs at intervals outside 

of a mean of 20 to 21 das, it can be taicen as an indication of 

genital disorders and that conception will not occur. 

Coitus or copulation is the se.zal union of the male and female, 

in which there is a transfer of male germ cells to the vagina of the 

feziale. The spermatozoa are deposited ordinarily tu a pool at the 

anterior end of the vagina, near the cervix. irom here they propel 

themselves forward in the genital tract, through the cervix, the 

uterus and. uterine tubes to the vicinity of the ovary, where union 

with the female cell occurs. Most of them die in the vagina and. 

only a few are able to migrate through the uterine tubes to the 

ovaries where only one may function to fertilize an ovum and cause 

preancy. Clinically, it has been fairly well shown that it takes 
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sperrnatozoa about four hours to reach the uterine tubes. 

The norn]. reaction of the vagina is slightly acid, an is 

inimical to the life of soerznatozoa. The seminal fluid is slightly 

alkaline in reaction and, is deposited. in the vagina usually in 

sufficient quantity to overcome the slight acidity which exists there. 

The reaction at the anterior end. of the vagina is almost neutral 

alkaline, thus it appears that, as the sperras move f orwar into the 

genital tract they f baI an increasingly favorable environment. If 

they try to move in the opposite direction, the environment becomes 

unfavorable, which will usually cause their death. These facts have 

an important bearing on changing the reaction of the vagina by 

vaginal douches. 

.usior. j Germinal Cells d i)escent Ovum. 

Very soon after the Graaffiaii follicle has ruptured, the ovum 

becomes available for fertilization or fusion with the spermatozoon. 

This union usually occurs within 48 hour8 after service. 'ertilim- 

tion takes place either in the i'al1opian (uterine) tube or in the 

vicinity of the ovary. The ovum after its discharge from the ovary 

normally passes into the correspondir uterine tube. The cilia, 

which line these tubes, aid the ovum in its movement toward the 

uterine cavity. In addition to the cilia, the tube shovs continual 

wave-like contraction, or peristalsis. This contraction and the 

cilia are apparently protective mechanisms to inhibit the assage of 

infection into the abdominal cavity. 

..fter the rupture of the Graaffian follicle, the fertilized. ovum 
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requires from eight to fourteen d.ays or its descent into the uterus. 

Cell d.ivlsion takes place thiring this tine, and. by the time it 

reaches the uterìs it is prepared. to receive nourishment through the 

uterine al1 of the mother. Attachment to the uterine wall by the 

tetal membrane takes place, furnishing a more intimate connection and 

further nutrition of the fetus. This attachment is made by means o 

cotv].edons or buttonstt which carry the circulating blood of the 

mother to nourish the fetus. The gestation period of the cow is 

nornl1y from 275 to 285 days, which is followed by parturition or 

expulsion of the fetus from the uterus. After parturition, the fetal 

membranes are usually exe11ed from the uterus in about two hours. 

Failure in this results in infection, causing metritis and in the 

extreme oases, Wometra. Sterility, either temporary or permanent, 

may result from this infection. 
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IIUTRITIOI' S FCT IN RODUCTI 

In the last ten or fifteen years, stud.ents o nutrition have 

beoone entirely accustomed. to the idea that d.eficiencies in the 

rations fe to animals are likely to interfere with reproàuction. It 

is cormon mow1edge that when p1anare over-ferti1ized, the vegeta- 

tive tarts are d.eve1oe to a remarkable degree at the eense of the 

rt devotee to the reproduction of the species. In a like manner, 

the over-feeding of destic anix1s will result in an over-deve10 

ment of the somatic tissue at the expense of the germ plasm. This 

leads to over-fatness, low vitality and possibly fatty degeneration 

of the ovaries and. testicles, or stoppage of the ducts leading from 

the ovaries and. testicles by packing fat around them. 

The process of feeding may be oarried. to the other extreme - 

feeding animals an inadequate ration to maintain a healthy body 

and nourish a developing fetus. The general results are the same, 

difficulties in reproduction. Most of the experiments in nutrition 

have been carried out on rats, especially vitamin and some mineral 

studies, but the application can be made to larger animals. 

The female reproductive tract (6) is especially susceptible to 

the effects of inanition and malnutrition, due primarily to the 

effect on the ovary. The atrophic and degenerative changes in the 

ovary concern especially the Graaffian follicles, which undergo re- 

gression and. atresia. In man and mammals, this prevents not only 

normal ovulation, but also the formation of corpora lutea and there- 

fore inhibits the endocrine acticity of the ovary and the associated 
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process of menstruation or related. phenomena of the estrous cycle. 

¶2he more nearly mature follicles and. ova are most susceptible and. 

unctergo prompt involution, with degenerative (occasionally cystic) 

changes and. ultimately complete reortion. If inanitrion is not ex- 

tremely severe, ovoogenesis is resumed. upon re-feeding. £xtrenie 

cases result in complete sterility. 

In the young, (6), inanition usually causes a variable degree of 

atropj in the ovary, or more rarely, a slight persistent growth 

occurs. Chronic under-feeding results in the retardation or re- 

pression of serual development in general. Abortion or comilete 

resorption of the embryo and membranes may result from severe inani- 

tion during pregnancy. 

In the male (6) the testes are most susceptible to the effects 

of inanition. Jevelopment is retarded or inhibited in the young, 

and in the adult there is a progressive atrophy of the semeniferous 

tubules with degenerative changes and decreased. or (in extreme 

cases) completely arrested spermatogenesis. 3perms are least 

resistant and. are f irst to degenerate and dlizappear. 

Ífeots of Protein )eficiency. 

Protein deficiency (6) results in a delay in the age of 

puberty and. a marked. increase in sterility. A disturbance of ovula- 

tion rjthin results in sexually mature females, and. reproduction 

failure due to impairment of germ cell vigor. The uterus has been 

observed to undergo a variable degree of atrop during various 

conditions of inanition, with a peculiar softening and. relaxation of 
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tisaues. Protein deficiencies have been found. to be more severe 

in results on males than on females in delayed pubescence and in- 

creased sterility in adults. 

Clarton (7) in cleterminthg the cOEnparative value of different 

proteins for reproduction in rats, found. that the irotein of e 

produced better results than that o milk. Rats produced larger 

litters and were able to rear a higher jeroentage of young. 

ffects of Mineral Deficiencies. 

vic1ence of a relation of the mineral deficient diet to 

reproduction has been found. in the results of experimental work with 

animals. It was found that mineral hunger in rabbits (6) caused 

abortion, with poOrly developed young. Also a diet low in sodium, 

calcium, ngnesiuxn, phosphorus and, iron resulted in less vigorous 

chicks. Lack of minerals, especially of calcium and phosphorus, 

resulted in subnormal growth. 

Eckles, Becker and. Palmer (8) found. that cows in certain 

are suffering from depraved appetite due to low phosphorus 

rations, developed an atrophic condition of the ovaries. Ovulation 

was retarded and the tendency was for milking cows to have a calf 

every two years. fleed and Huffman (9), in a mineral feeding inves- 

tigation extending over a period. of five years, experienced 

sterility in 3 OO\13 out of ¿5 on ratiox1ow in calcium. 

xtensive investigations at the wisconsin Experiment 

station (c have shown that calcium and phosphorus are limiting 

factors in reproduction of cattle. Of seventeen cows fed on wheat 

straw (low in calcium) as the sole roughage, three never came in 
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heat. The other fourteen eane in heat, were bred. and. became preg- 

nant, but calved., on the average, 21 d.ays too soon. Pour calves were 

born d.ead. and. the other ten were small, weak and. d.ied.. Other cows 

in the same herd. fed. on rations containing alfalfa and. clover pro- 

mced strong, healthy calves. This work has been confirmed. at the 

Michigan Station by Reed. and Huffman (49). 

Llaccznber (11), working with inbred. albino rats, states 

that there rry be great individual variations in fertilities and. 

such variation is increased. by inbreeding and. deficient diet. Feed.- 

ing rats on diets low in calcium; low in the fat soluble A factor; 

low in protein and calcium, and generally deficient in nutritional 

requirements, with varying degrees of inbreeding, produced. satis- 

factory gzowth bt reprod.uctiomi There were individuals 

whose fertility was so low that they failed to reproduce with one 

another, but reproduced when mated. to highly fertile individuals. 

Deficiency of iron in ratio has been found to be 

responsible for nutritional disturbances interfering with nol 
reproduction. Iron (26) is an essential e1nent of hemoglobin and. 

of the chromatth substances, i.e., of the body constituents most 

directly concerned with the processes of oxidation, secretion, repro- 

d.uction and. development. On diets deficient in Iron (6), pregnant 

rabbits supplied iron from their bodies up to a certain limit, after 

which fetal death occurred. In hnnians (), chiorosis or iron 

deficiency (anemia) bas been found to prevent reproduction. Upon 

supplying iron, the condition s corrected.. Ordinarily, (6) (26), 



the regular rations feci to animals contain iron in sufficient amounts 

to supply their ìeec1s. The d.eficiency is in quali1r and. not in 

quantity. 

Effects of Vitamin .Deficiencies. 

A great cieal of work has been cione to determine the effects 

of vitamins on growth and. reproduction, probably the most extensive 

beiig that of Evans. .orking with fat soluble vitamin E, Evans (12) 

found that rle rats reared on rations 1ackii in the substance, were 

fertile when first attaining sexual maturity, but usually became 

sterile at fron 90 to 150 days of age. Of 180 males reared ou diets 

lacking E, all became sterile. i'ifteen second and third generation 

males from mothers reared on diets lacking in this vitamin were 

sterile from the beginning of sexual maturity. ì'Our stages of male 

sterility were observed: 

1. Normal numbers of sperms present but lacking fertilizing 

power. 

2. No sperms present. 

. No vaginal plug resulting from copulation and a loss of 

sexual response. 

4. Qomplete lack of sexual response. 

Mattil and Clayton (la), using 150 rats reared from 

weaning time on synthetic rations low in vitamins A, E and. E, 

obtained good. growth in all but one, but normal reproduction occurred 

only when rations were supplemented with wheat germ oil. A f ew young 

were born while the rats were on the other rations and several 

resorptions occurred, but only for a short time when reproduction 
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ceased. entirely. The gonads of the males showed. more or less can- 

piste degeneration on these rations. In curative tests, maie 

animals were given suplements of wheat germ oil or wheat germ meal. 

some regained, fertility while maiv remained sterile, the variation 

depending upon the length of time on the deficient ration. Fertility 

was restored. in females when their rations were suplemented. with 

i per cent of wheat germ oil but the number of youig per litter did 

not approach normal. 

Ruf fuer and. Curtis (14) found that when cows recoivinglarge 

amounts of cottonseed meal in their rations were taken off sture, 

abortions, dead uiiderweight calves and. living blind. calves resulted.. 

The cows lost in weight, became stiff and. suffered from edema. 

upp1ementing with feeds rich iii vitamin water-soluble B and fat 

soluble A, the cows produced. living calves and their lactation be- 

came normal. 

Evans (15) found. that inadequate supplies of vitamin A 

injures the female reproductive system so that fertilization and. 

implautation often fail. In this respect it differs radically from 

the reproductive impairment due to low vitamin B content, where 

typically the eggs are always healthy and implantation takes piace 

but resorption follows. Evans also found. that a level of inadequate 

vitamin A can be secured. during which estrus and. ovulation will occur, 

as denoted. by continuous cornified cell vaginal smears. Four-fifths 

of the copulations eventuated in failed. implantation, estrus 

occurring again in five days. 
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Matti]1 (16) prothiced legeneration in the testes o rats 

ieprived. of vitamin B, similar to that founl in rats ozi rations 

deficient in vitamin , but no atrophy, 8ugest1n that only vitamin 

is concerned. in the process of atrophy. 0 21 male rats, which 

succumbed under irnniate or grad.ual vitamin B starvation, two 

showed. severe d.eeneration, gauged by weight of the testes and. the 

resexice of srerris. iALaI7 of the other 19, the epUidymis still con- 

tamed, sperms as motile as those of a normally fed. animal. 1ating 

tests show8d. that the group deprived. of vitamin B and. ¡ lost pro- 

creative power slightly earlier than those not de1rived. of vitamin 

, although these also became sterile. 

In!ertility in the resence of aprent1y normal gouad.s 

is believed. to be due to the loss of tone and. vigor and. the con- 

sequent lowered. sex elpression coincident with the lowered level 

metabolin. 

&ire, (17), (18) showed that reproduction in rats on 

vitamin A d.eficient diets, proved a failure. Sterility, character- 

ized. by resorption of the fetus during gestation and. associated. 

with vitamin Â d.eficiency, was produced. on a skim milk powder diet 

containing an abundance of vitamin E. The add.ition of 3 per cent 

to 5 per cent ethereal extracts of wheat nbryo, yellow corn, kemp- 

seed. or cotton seed. oil allowed. normal fertility. 

.vans and. Bishop (19) noted that irolongation of estrus, 

vagira1 changes and failure of ulation occur in 100 per cent of 

anicals reared. on diets which are low in vitamin A, but which, 

nevertheless, permit normal growth. This condition was cured. by 
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the administration of small quantities of dried, alfalfa leaves or 

butterfat. 

Hogan and. Harshaw (20) obtained. results similar to those 

of 'vans and Bishop, by feeding albino rats rations with no ?own 

source of vitamin ... Sterility resulted. but conclusions pointed 

a possibility of this vitamin being stored for long ieriods of time 

as some females did. not become sterile for 6 to 8 months. L1es 

reared on diets containing no vitamin H were sterile after 65 to 

100 iajs, the testes showing typical atropIj and. lack of sperms. 

Líattill and. Stone (21), iattill and Conklin (22), and 

L.atti1l, Carman and Clayton (23), feeding rats rations in which all 

the protein and vitamins were supplied. by varying proportions of dry 

milk, obtained. normal growth up to 75 days of age, after which it was 

below normal and renrocluction was not successful on any of the rations. 

The addition of cod liver oil, traces of potassium iodide or changing 

to stock rat food, did not restore reproductive function. 

}1ating tests with stock food rats showed that milk-fed 

fea1es were sterile; the males were not always so, but their off- 

spring did. not usually live. In the female, ovulation was apparently 

norma]. but implantation was not successful, and the ovaries were 

underweight. Milk is probably lacking quantitatively and qualita- 

tively in substances necessary for successful adolescent growth and. 

reproduction. 

In experiments on feeding sprouted oats (24) (25) to over- 

come sterility in cows, some success has been attained., though the 
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practice is not a definite r&iedy. Three heifers and. two cows, 

which had. been bred from three to nine times, conceived to the first 

service after f eed.ir sprouted. oats for 2 days. Of another group 

of four heifers, two became pregnant to the first service and two 

failed. to conceive after feeding sprouted oats for a period of 129 

days. 

?rom the above discussion, it can be seen that nutrition plays 

an important role in the reproctive processes. 

Phvsioloica1 Factors Causing terilitv. 

Conception depends upon the proper functionir of a biologic 

mechanii so ciplex and. delicate that it is readily thrown out of 

action by any disturbance in any of its parts. The past twenty 

years have brought a better understanding of this mechanism and of 

the numerous details in which it fail. Suoh knowledge of the 

causation of sterility is itura1ly prerequisite to intelligent 

investigation and efficient treatment. 

Ileaker (27) states that sterility is of two types: 1. Absolute, 

where the initiation of the reproductive Process is, at any rate 

for the time being, entirely impossible. This condition is of two 

sorts; those suppressing entirely the production of sperms or ova, 

and those entirely preventing the access of spermatozoon to ovum. 

Such disability y be temporary only, and remediable by nature or 

by act, or it may be permanent. Absolute sterility is found in about 

30 per cent of sterile matings. 
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2. Relative sterility - in which the initiation of the repro- 

duotive process is not definitely impossible, but is to some extent 

impeded. and. made dif f jouit. Ova and. slerms are produced, but they 

may be deficient in number and. subnormal in quality. The access 

of the maie gamete to the female is not entirely prevented, but 

obstacles of one sort or another may be placed. in the way. Thus 

the caBcity for reproduction, stili actually present, is diminished.. 

Nutrition in relation to the reproductive process has been discussed. 

In investigating causes of sterility, Meaker (27) uses the term 

"causative factor", signifying simply a factor which, to scene extent, 

lowers the position of the individual in the scale of relative 

fertility sterility. Thus in 50 oases of sterility in humans, 

Lieaker found an average number of causative factors of 4.6 per case. 

There was a total of 72 male factors, 46 of which were constitutiona], 

28 local; and. 160 female factors, 46 of which were constitutional 

and. 114 were local. 

Modern research shows that sterility is 000nly due to the 

combined influence of multiple factors. single one of these, 

excepting the comparatively few absolute factors, may not be suffi- 

oient to cause sterility, but all of them together depress fertility 

below the threshold of conception. Meaker states that "about one- 

third. Of all dennstrabie causative factors are extra-genital 

conditions of constitutional depression, which lower the inherent 

fertility of the gametes. Such conditions are operative, in one or 

both .artners, in nearly 90 per cent of sterile matings. In the 
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maie thcy are, in the aregate, ure important than abnormal local 

condit ions.tt 

À.lbreohtsen, (28) specifies three types of sterility: 

1. Actual sterility - where reroduction is impossible. 

2. Temporary sterility - where irregular lengths of time 

elapse between preguancies. 

3. Abortion (not infectious) at different stages of 

pregnancy. 

Qv.inlan (29) also classifies sterility under the four general 

headings of: 

1. Congenital. 

2. Acquired. 

3. Relative or Tnporary. 

4. Absolute or Permanent. 

Permanent sterility may be congenital or may have arisen after 

gestation has occurred. Temporary sterility is that in which the 

condition producing it may be overcome, whether it be due to 

anatomical, functional or inflammatory causes. The anatomical 

causes may be; vulvar, vaginal, cervical, uterine, tubal and 

ovarian. Functional sterility is due to a metabolic disturbance of 

the organisms. 

The Ovaries and Corpus luteum. 

The ovaries are of prime importance in reproduction, since their 

function is to provide the female germ cell or ovum, and. arr serious 

alteration in their normal structure may, therefore, be a cause of 
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sterility. McFadean (30) 8tated. that cystic ovaries and. per- 

sistent corpora lutea are the two principal ooiiditions responsible 

for sterility in cows. Quinlan (29) considered. that abnormalities 

in the estrus cycle were a reflection of the state of the ovaries, 

and. njznphomania and. anaphrod.isia are second.ary symts of diseased. 

conditions in the ovary and. are not in themselves a disease. Several 

theories bave been advanced. as to causes of cystic ovaries ansi 

persistent or cystic corpora lutea, the later ideas indicating that 

the primary cause is a result of infection. 

Goss (31) classifies the cystic ovarian follicle with cystic 

twnors, which usually result in permanent sterility. Cystic 

degeneration of coriora lutea may be a process of degeneration re- 

suiting from 1on existence of the body, with other factors possibly 

responsible. uinlan (29) states the cystic degeneration of the 

Graaffian follicle is caused by a failure of the follicle to 

rupture, as several cysts may be formed in the one ovary. Hanond 

(5) also holds this view, and in addition, that each successive 

development of follicles produces heat but ovulation does not occur, 

heat depending u1tiitely ori the maturation of the follicle. 

Since in cvs with cystic ovaries no corpora lutea are formed 

to regulate the grvth of follicles, it frequently happens that the 

ripening of follicles proceeds uncheci;ed. and the animal becomes a 

nymphomaniac. In view of the fact that either one large cyst or 

many ll cysts are forsd., it would appear that a larger cyst, by 

its growth utilizes the nutriments required for the growth of 



- 26 - 

follicles and. prevents their development just as the corpus luteixn 

does. If the cystic follicle, however, does not increase much in 

size, developint of other follicles will take place and. multiple 

cysts are formed.. It has been stated that 70 per cent of cows with 

cystic ovaries are nymphomaniacs and. 30 per cent never come in heat 

at all. ihether abse:ce of heat occurs in all cases of the forntion 

of large cysts and. nymphomaniacs in the cases of multiple cysts, is 

not certain but this appears probable. 

Pmmond. (32), in further studies on sterility, believes that 

abnormalities in the corpora lutea are responsible for fetal 

atrophy. It has been shown that the corpus luten controls, to a 

large measure, the nutrition of the uterus, and removal frai the 

ovaries in early stages of pregnancy in rabbits has caused. resorption 

of the fetus rather than abortions. 

boyd (33) also has stressed the importance of the COrpOra 

lutea in sterility. The corpus luteum is a ductless gland. of in- 

tornai secretion and. originates in the ovary followix discharge of 

a ripe ovum. If the ovum is fertilized., the corpus luteum remains 

throughout pregnancy and. is responsible for the raised nutrition of 

the uterus during the manufacturing process of the fetus. If the 

egg is not fertilized., the corpus luteum normally attains the normal 

size of the cor-pus luteum of pregnancy, but quite rapidly undergoes 

degenerative changes which are followed by the formation of a new 

corpus luteum at the next estral in heat period. 1?ailurs to undergo 

these changes causes a cessation or estrum - persistent corpus 
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luteum. The corpus luteum uncl.oubtethj interferes with ovulation 

mechanically an by the elaboration of an internal secretion which 

exerts an inhibitory action on the turation of the Graaffian 

follicles. 

ciity of the vagina Ìs been designated. as a possible cause 

of sterility. Hanmiond. (5) observed that just before heat the mucus 

oí the cervix liquifies and. 8trearns d.owii the vagina to the vulva. 

This d.ilution and. flow of uicus allows a free passage in the cervix 

and. forms a liquid. med.ium in which the sperntozoa can swim freely 

on their way to the ?allopian tubes. Possibly one of the reasons 

why acid.ity of the vagina is a cause of sterility is due to the 

action on the consistency of the mucus of the cervix. Mucus in a 

slightly acid medium becomes tough and. strinr, while in a slightly 

alkaline medium it becomes fluid. lieiice the benefits obtained, by 

douching with dilute alkalies before service. 

Much importance (2) may be attached to continued. high production 

in dairy cons, forced feeding for advanced registry and. high 

records of milk and. fat, in the problem of sterility. It has been 

recorded that the continuance of lactation comaonly exerts an 

inhibitory influenoe on menstruation in woman and on heat in animals. 

The ffeots of Inbreeding. 

The fact that inbreeding may result in reduced fertility has 

been definitely shown, especially with the significance of the 

fertilization process. A tendency towards tarility may be 
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associated with a constitutional loss of vigor. Lt rns been 

sugeste (2) that inbreeding produces males In which there is a want 

of vigor on the part of the sperxitozoa, which either reveits them 

froc1 conjugating viith ova or causes abortion of the fertilized, ovum 

or fetus, owing to its being endowed, with a reduced vitality. 

Hammond (5) also mentions lethal factors resulting from inbreeding as 

an im!ortant consideration in sterility, and substantiates the state- 

ment by illustrations of reduced sterility in sheep resulting from 

cross-breeding and, increased, hatchability of eggs in fowls. 

hïsio i pg i cal FaQt o j t j Uy the LaJ. e. 

Sterility in the male occurs less frequentir thai in the fen.le, 

but its importance should. not be overlooked.. flumerous sires 

affected with impaired. breeding efficiency are not always affected, 

with structural changes of the genital organs as a result of in- 

fection, but are frequently infertile on account of certain pjsio- 

logical conditions. Boyd. (33) states that advanced age, overfeeding, 

uxiderfeeding, obesity, over-condition as found in show cattle, to- 

gether with lack of exercise, are all important factors to be 

considered in connection with sterility or failure to breed. 

Marshall (2) stresses too frequent intercourse or excessive 

service as having a deteriorating influence on the vigor of the le. 

Cooper, day, Dimock, Good and Anderson, (34), (35), state that 

sterility in the male nay be dne to the following conditions: 

i. The semen may contain no germ-cells, caused by an 

inflamtion somewhere in the genito-urivary canal 
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which has closed, the passage, or it may be d,ue to 

f ibroid. d.egeneration of the gland.s. 

2. The semen may contain large numbers of s-perms, all Of 

which are inactive, caused. by Libroid. d.egeneration 

priarily, the cells being d.ead. or in various stages of 

d,evelopment. 

.i. The semen may contain a small ninnber of active germ 

cells. 

4. Active and. inactive germ cells in the seinen, ind.ioating 

partial sterility. 

5. The d.isoharge of quantities of pus with the semen. 

6. Inflainnation Li the urethra. There may be almost any 

combination of these factors iníluencing fertility of 

the xll. 
à further d,iscussion on the part of the male in sterility will 

follow uxid.er the head,ing of "The LLale-Stud.ies of Zpermatozoa", after 

d.iscussing the bacteriological and. pathological factors. 

cteriolor and Pathologiv 

Sterility may be said. to result, as a rule, when there are 

d.eviations from the normal in the genitalia. Factors which are 

considered. essential to conception are: 

1. A normal ovum 

2. Healthy and. active spermatozoa 

3. Normal tubal, uterine and. vaginal secretions and. 
structure 



4. A haaltr end,ometrium in which the fertilized ovum may 
lodge and. develop. 

Carpenter (56) made one of the first systematic studies of the 

bacterial content of the entire bovine genital tract. The genital 

tracts of 114 f&nales were cultured, from normal animals, non- 

breeders and virgin heif ers. Cultures were made from the ovaries; 

ovid,ucts; right and, left uterine apices; body of the uterus; cervix; 

and. vaginas around, the os uteri. Two aerobio and two anaerobic 

cultures were made from each. 

Streptococci were isolated. from 138 rts; Staylococci from 

78 parts; Bacillus abortus from 29; colon aerogenes from 4; 

Bacillus aerogenes capsulatus from 3; B. pyogenes from 

Strep. virid.ans were found. in the oviducts of the non-breed.er, the 

lumen being complete].y closed.. It was found. that calves and, most 

COWS have a secretion in the genital tract which has a decided. 

bactericidal action. 

Beaver (4) investigating the bacterio10 and. patholor of 

sterility in cattle, found. that the most important organism causing 

infections of the genital tracts in cows were streptococci and 

.3. pyogenes. In all cases of severe non-3peoifio metritis and. 

other suppurative Processes about the genitalia, these two types of 

organisms combined., or B. pyogenes alone, were isolated. Other 

organisms ware not regarded. as playing a primary r1e. 

Suinarizing the pathological results of infeotion, Beaver (4) 

states that in all cases of infection about the genital tract, 

multiple cystic degeneration of medium-sized. Graaffian follicles 
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were a constant findIi. The uterine tubes, because of their z.iw 

folds and cryts, and their delicate structure, offer the most 

favorable site for persistence of infection. Chronic ohanes in the 

genital tract are most frequent in this location and. are usuaflr seen 

in the form of jdrosa1pinx. 

The cervix uteri, like the uterine tubes, also offers a 

favorable site for bacterial reproduction. The folds of the mucosa 

are deep and in the orypts bacteria may gain entrance and multiply. 

Infection of the cervix often extends to other portions of the 

genital tract. 

Willians (37) considers tubal infections to occupy a primary 

place in factors interfering with reproduction. The infections 

usually come from the uterus, cervix or vagina and. cervicitls 

constitutes a reliable precursor to salpingitis. In one herd. where 

12 cows were sterile, 60 per cent of the herd shOEved intense 

cervicitis. Jhon both ovarian and uterine ends of the tubes be- 

come occluded, salpingitis reveals itself clinically by enlargement 

of the tubes and is palpable per rectum. 

Cystic degeneration of the corpus luteum is first in 

diagnostic value, seemig1y to always follow when tubal infection 

extends to the papilion, causing tubo-ovarian adhesions. later the 

cyst disappears and. fibrous degeneration of the ovary succeeds and. 

ends ovarian function. Jilliams believes there is no treatment and. 

that dislod.nent of the cystic corpora lutea only increases trouble, 

for manipulation releases and scatters infection and. produces fresh 
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ovarian wOundß which invite further iníeotion. 

The bull may be imp1icated in the spread. of infection to some 

extent. A bull o low fertility generally ejaculates recognizable 

abnormal semen, non-motile or feebly motile sperms, dfectiveJ.y 

formed. cells or cells deficient in numbers. Most important is the 

fact that the semen is umal],y contamthated. with bacteria which en- 

danger the health of the cow. 

Pitch (38) cultured 15 ovaries containing cysts and, cystic 

cori)ora lutea and obtained growth from all the cultures. $trep- 

tococci, and B. coli and. B. pyogenes were the most numerous, ax4he 

associated. these organisms with the cystic condition. 

Haliman (39) in studying four cases of retained plaoentas, found 

a superficial, more or less general necrosis of the .icosa of the 

uterus. Streptococci virid.ans and B. coli commu.nìs were isolated. 

All cases were accompanied. by purulent discharges from the vagina, 

cervix and. uterus. In cases which failed to breed, numerous small 

cysts were found. in the uterine cosa which were considered. 

causes of failure to breed and nymphomania. In treating these 

cases with Lugol's solution, it was found that a necrosis of the 

mucosa with an acute fibrinous end.ometritis were produced, similar 

to that caused. by infection. Treatment of this type may be 

dangerous at estrus or menstruation. 

Dimock and. dwards (40), in emining 1606 mares for barren- 

ness, found approximately one-third of them suffered. from either a 

severe or mild. foiti of cervicitis and metritis due to infection. 
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Streptococci were the most common organisms isolated. which caused 

the infections. 

Pincher (41), in observations upon a herd of 114 dairy cattle 

coxnlete1y negative to evidence of 3. abortus, found that 36.6 per 

cent suffered annually from genital diseases; 20 per cent showed 

evidence of metritis without retained placentas or abortion, and. 

24.3 per cent were sterile (required. three or xre services). 

Abortioas occurred. frequently after untreated. sterility from in- 

fection in the uterus (metritis), the organisms associated. with 

these abortions being li. coli and streptococci. 

Boyd. (33) stated. that results of pyometrltis, a condition Of 

the uterus in which there are chronic inflaiiinatory changes in the 

uterine mucosa, cannot be over-estimated.. Lt is characterized. by 

sacculation of one or both horns, flaccid. muscular walls and loss 

of muscle tone. Pus is formed, filling the uterus, and the cervix 

is inflanmed. B. pyogenes is largely responsible for the condition. 

Quinlan (42) found that pathological changes in the 'allopian 

tubes caused. ino.a'able sterility in a large percentage of COWS in 

South Africa. A history of all affected. cows revealed evidence 

of a puerperal metritis, a cervicitis or both, following on 

placental retention, difficult parturition or parturition injuries. 

Tubal iníections did. not occur independently, but were due to a 

secondary invasion from some existing pathological lesion in the 

genital tract or in the peritoneum. In these infections, 

organisms most frequently found were Streptococci virid.ans, B. 
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pyogenes and. B. coli. Tubal d.isease was associated with cystic de- 

generation of the cor'ora lutea as a result of infection of the 

ovarian crater after ovulation. This prevented. nornl physiological 

atrophy of the corpora lutea, resulting in cessation of estruin or 

irregularity of interovulation periods which are Usually long. 

à.Íter some tirne estrum will again occur when the luteth tissue 

in the wall of the cyst has become so atrophied by the internal 

l:ressre Of the developing cyst that it no longer inhibits estroen. 

The opposite ovary then ovulates and the corpus luteum resulting is 

also retained and. md.ergoes cystic degeneration in its turn, to 

follow the same rcle. 

1ork done by AJ.brechtssn (28) also emphasizes the importance of 

infection in sterility. Endometritis and metritis were shown to be 

caused. by an infection during the last delivery. arly abortions 

(in which B. abortus was not isolated.) were associated. with an in- 

fection of the uterus, caused. by the pathological condition of the 

uterus mucosa. The ovum cannot obtath the necessary nourishment 

and. is incapable of initiating those changes which cause a more 

intimate connection between the fetal and maternal placenta during 

the second. month. During the first month the ovum is loose in the 

uterus horn and is nourished. by diffusion from the uterine milk. 

An incomplete production of this uterine milk because of pathologic 

conditions in the uterus, ry be the cause of an early abortion and. 

so the cause of sterility. 

Cystic degeneration of the ovaries was considered a secondary 



lesion, rroduced, and. sustained. by the pathological cond.ition of the 

uterus. Primary metritis was found. with cystic degeneration of the 

ovaries and. treatment of the metritis d.id. away with the cystic cJe- 

generation. Of 181 cows with cysts, 25 0±' which had. symptoms of 

nympho.nia, re than half had a metritis; 179 had. an open cervical 

canal, the mucosa of which was swollen and byperemic. 

Rosenv, and Davis (43) have presented facts supporting the view 

that iifection of the cervix, uterus and Fallopian tubes is associa- 

ted, with degeneration of the ovaries. furtbermore, that strepto- 

cocci mar be carried. to the ovaries from the blood.. They found. the 

occurrence of fibrocystic degeneration of ovaries in which the 

usual streptococci were isolated. in pure form, in young women with 

irnperf orate vagina. Using cultures from these organisms, intravenous 

injection produced. similar characteristic lesions in one or both 

ovaries in rabbits. 

L1a1e Factors A±'ecting ertilitv 
The part that the male plays in reproduction of life is 

obviously of comparable importance to that of the fezle. Studies 

related. to reproduction and. sterility have been more complete with 

the female than with the male and. it would seem that our present fund 

of accurate lmowledge of the physiolo and patholor of the male 

reproductive system is somewhat limited. It is only in recent years 

that any extensive investigations have been macle of the rle that 

the male takes in reoduction. 
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Giluan (43) states that the bull must be regard.ed as at least 

half the herd., not only from the standpoint of the characters he im- 

prints upon his progeny, but because of his relation to the repro- 

thietive efficiency in the herd. He made a study of 184 animals, 

of which 16 were mature infertile or sterile bulls. It was found. 

that the sninal vesicles and. the epididymises, especially the tail 

of the epid.idymls, are parts most subject to extensive pathological 

changes and. bacterial invasion. 

Three types of pathological changes were found: 

1. Acute catarrhal type, in which the epididyinises were 

enlarged., soft and red4er.ed. by Ìrjperemia. 

2. The suprurative or cystic type, the elTididymis being 

abscessed., either locally or the entire gland.. 

3. The chronic or sclerotic type, in which the epididymis 

was hard and enlarged. 

In experiments it bas been shown that sterility is not 

necessarily acccznpanied. by any apparent microscopical changes in 

the gonnd. or even at times, in the general body health. The 

frequency with which bulls used to excess break down sexually is 

probably due to the devitalizing effect upon ti tissues of the 

genital organs, thus opening the way to bacterial invasion and. other 

destructive influences. Infection is without doubt the greatest 

single factor capable of producing functional and. anatomic changes 

resulting in varying degrees of impotcy and sterility. The 

products of bacterial growth being toxic to seminal fluid., cause 
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d.estruotion of the arencmatous tissue of one or more contri- 

buting sea1 g1an.s. 

The genital organs of the bull frequently undergo pathological 

changes, due to infection with the same varieties of organisis as- 

sooiated. with genital infection in the female. These are types 

of Streptococci, 3. ogenes and, B. coli. During infection, these 

organisms are often eliminated with the semen and infect the female 

during copulation. Lowered sexual capacity is, as a rule, accom- 

panied. by demonstrable changes in the semen. 

.nd.erson (35) in studring sterile males, fowid the following 

causes: 

1. 'ibroid. degeneration of the testes, possibly caused by 

feeding young males for show, high)y conditioning on 

rich protein foods. In this condition, the secondai7 

sex glands function in a noxial way in secreting semen 

and. the discharge of liquid semen is copious but 

lacking in sex cells. 

2. Sterile males result from repeated attacks of orchitis. 

The in±'lainmatiori of the glands, if severe enough and. 

repeated a sufficient number of times, ends in testes 

unable to mature sex cells. Little is known of the 

cause of orchitis. 

3. Llalos which regularly mature a large proportion of 

inactive sperm cells instead. of all active ones, the 

proportion varying from an insignificant number to more 

than one-half. 



4. Lales that have pus in the discharge of semen. This 

indicates some center of inflaimation and, a possibility 

of spread.ing infection to the female. 

Liarshall (2) states that a want of vigor on the part of the 

spernatozoa red.uces their fertilizing power, owing to red.uced. 

vitality. This is associated, with too frequent intercourse, which 

has a d.eteriorating influence on the vigor of the male. It was found 

that semen from such males contained. on].y occasional spermatozoa 

which showed. no sign of motility. 

Crew (44) working with domestic fowls fowid that the physio-' 

logical qualities of the sperm as a fertilizing agent depreciate 

fairly rapidly in the f emaie. There was a relation between the 

general vigor of the indivibal and the fertilizing power of the 

sperm it elaborated.. 

i)onbam and. Simms (45) in studying the genital organs of 201 

bulls obtained from abattoirs, found. the most comnn gross lesions 

were adhesions in the scrotum. 75.88 of the genitalia showed 

these lesions, caused, it was thought, by mechanical injuries. No 

correlation could be established. between the presice of these 

lesions and the estimated. percentage of motility of spermatozoa 

taken from various points along the genital tract. The numbers of 

motile spermatozoa varied. to some extent with the consistency of 

the secretions, thin, watery secretions containing comparatively 

few spermatozoa; while tenacious, thick secretions contained large 

numbers of motile spermatozoa. 
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iiis (46) studied spermatozoa from two groups of bulls: 

1. ßulls used. in the College d.airy herd. 

2. Bulls under field experimental conditions. 

Classifying the spermatozoa according to motility, and using 

a basis of 90$ active, vigorous, moving sperms as normal, it was 

found. that of 66 specirns with estimated. norxial motility, 53.03$ 

of the services resulted in pregnancies. Of 54 specimens with 

motility estimated. below normal, 24.07$ of the services resulted. in 

pregnancie s. 

A variation in the percentage of motility was observed in 

spermatoz from two consecutive services, those of one swing be- 

low normal, and. those of the next service showing normal. There 

was found. to be no relationship between the activity of the bull at 

the time of service and. the motility of the spermatozoa. 

No relationship existed. between the frequency of service and 

the resulting pregnancies or the estimated. motility of the sperma- 

tozoa, though the bulls were not used. excessively. 

In the field work thero were 17 bulls used. on 388 cows with a 

total of 621 services. Of these, 39.94$ resulted. in pregnancies. 

Of the samples showing normal motility, 55.55$ resulted. in 

pregnancies, and of those below norl, 33.33$ resulted. in 

pregnancies. An average of 2.5 services per pregnancy were re- 

qui red.. 

Anderson, Peter and. Healy (27) made a studr of the 1rdrogen- 



ion concentration of semen of stallions from which the spertozoa 

were motionless 1ed.iate1y after copulation. It was found. that the 

H-ion concentration in normal horse semen was 7.31; and that of 

semen in which the spermatozoa were inactive, the H-ion concentra- 

tion, pH 7.58. A change of .27 of a pH value less than the average 

of normal semen resulted. in lowered. vitality and. death of the 

spermatozoa. 

Hord.by and. Bollen (47) f owid. that a prs1o1ogioa1 disturbance 

resulted from feeding and. managent of a boar. The inefficiency 

of the boar in failure to produce actively fu.nct ioning spermatozoa 

was associated. with a pH value of the semen of 7.61, which was .25 

higher than the pH value of the semen when it became normal in 

motility. A "rest-cure" and, a change of ration from pea screenthgs 

to ground. barley and oats, tan1nge, oil meal and alfalfa, with a 

tonic, resulted. in the production of normal spermatozoa and. normal 

health in the boar. 
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$URV( AND RILiTAL DAflL 

Qbiepts j xerrnenta1 work. 

The objects of the survey were to d.etermine 

sterility in dairy cattle in the state of Oregon; 

whether sterility was restricted, to certain areas 

throughout the State; ana. to ascertain under what 

teed.ing, care and, management sterility existed,. 

The objects of the experinenta1 worì were to 

he extent of 

to ascertain 

or was çrevalent 

conditions of 

d,eterniine, if 

possible, what faotor or factors were instrumental in the causes of 

sterility in dairy catt1e to determine the relation of the bull to 

the breeding efficiency of the herd; to remedy or control, if 

possible, by feeding, inagement and treat:aent, some of the factors 

which might be involved in the causes of sterility. 

Plan .Qi 

In order to ascertain the extent of the problem of sterility in 

the state, a questionnaire was made up and. sent to leading breeders 

of dairy cattls in each county. These were also sent to the 

breeders reported, by the County Agricultural .gents as having 

breeding troubles in their herds. Â similar questiomaaire had been 

sent previously to Agricultural xperiment Stations in other states, 

a summary of which is included in this report. 

A survey of breeding troubles was made in the Oregon couì1ties of 

tjmatilla, Deschutes and Crook, in which 25 herds were visited, and a 

record. made of the feeding and, management practices; of whether or 

not the farmer kept breeding recorJ,s, and. of the results of 
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examinations made of sterile animals. In enton county two herds 

were iflV68tat6d which were giving trouble and. microscopical 

examinations of semen from the bulls used. were made, as well as 

examinations of the cows. 

The College herd., consisting of a total of 115 cows and. helfers 

of breeding age, was used. for exerimental work. The four major 

breeds of dairy cattle make up the College herd. and. complete feeding 

and. breeding records were kept of all animals, as well as records 

of reotal and vaginal examinations. Rectal examinations for 

pregnancies were made each month by a skilled. veterinarian from the 

Departm&it of Veterinary Medicine. A.11 abnormalities were reported. 

and carefully recorded for each animal. 

& study of the breeding records of the ancestry of the animals 

in the College herd was made from the ccznplete breed.in records 

which have been kept of all animals that have been in the herd. This 

covers a period of 16 years. 

Microscopical examinations were made of sern fr the bulls 

used. in the College herd. A. record was kept of date of service; 

number of services; promptness of service; and. all data were 

recorded. on the amount of seren, color, turbidity, consistency, 

number of sperms and. motility of sperms in the semen. dth these 

data a record was kept of the number of the cow, result of vaginal 

examination, whether or not the cow was treated. and the sympathy of 

the cow. 

supplemental feeds were given to 14 animals, 4 cows and. 10 

heifers. Three cows and 10 heifers, which showed. symptoma suggestive 
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Of vitamin ¡ deficiency, were fel one pound. of wheat germ meal 1er 

d.aj for periods of 21 d.ars and, 74 d.ays. 

One cow and. 3 heifers that were particularly difficult to get 

with calf were fed. 5 grams of ferne citrate per day for a period. of 

21 days. 

.Discussion 2L data. 

Survey. 

Results of a questiomiaire, sent out in 1926 to Agricul- 

turai xperiment Stations in other states, show that breed.thg 

trbles were experienced at stations in Tennessee, Nebras1, 

iiseonsin, Kansas, Liissouri, Llinnesota, Connecticut, Iowa, Cali- 

f ornia, 'iashington and. Pennsylvania. Only ono station, that of 

East Lansing, Llichigan, reported. having no particular breed.ing 

troubles in dairy cattle. This indicates to a certain degree the 

extent of the problem of sterility in the United. States. 

In 1930 questionnaires were sent to 74 breeders of dairy cattle 

in the state of Oregon. 0f these, 56 were filled. out and. returned.. 

'ifty of the herds reported were free from abortion, thus 

eliminating that factor and the compiiei7 of troubles that accompany 

it. 
A total of 1459 cows and. heifers was reported., of which 210 

cows and 109 heifers, or 21.86 of the total were reported as having 

sterility. Sixty-three cows and heifers, 4.318% of the total number 

reported., were butchered as non-breed.ers in the past year. 

The herds which were reported. may be regarded. as typical of 



other heras in the $tate, kept unãer various systems of feeding, 

care and rnanaCement. iesults shov that more than one-fifth of the 

cows and heifers were sterile, and 4 of the total, or l9.75, of 

those having sterility, were slaughtered yearly as non-breeders. 

The survey of herds in the counties of Utilla, eschutes and. 

)rook where climatic conditions and. feeding and. managertnt practices 

are very similar, showed that out of a total of 25 herds investigated, 

trouble from sterility was eerienced. in 18 herds. 7.55 of a 

tota]. of 466 cows and. heifers were reDorted. as "difficult breeders" 

and. O.66 of the 466, or 6.O6 , of the difficult breeders were 

butchered during 1930 as non-breeders. As far as possible, only 

abortion-free herds were considered. in the survey owing to the ccin- 

pitcity of troubles which ordinarily accompany this disease. 

Rectal exaninations made on animals in three herds in which 

sterility was experienced revealed no apparent abnormalities in the 

genital organs, which might have been factors responsible for the 

trouble. 

Factors determined. as affectiní the breeding efficiency in 

these herds were: 

i. Lack of breedtr records. 

2. cessive use of the bull by pasture-breediig. 

3. Lack of proper measures in sanitation. 

4. Lack of exercise, poor f eedir and care and management 

of the herd sire. 

A.n investigation of breeding troubles experienced in two herds 
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in Benton county revealed a sterile bull in each herd.. Vaginal 

examinations of the cows at the time of service showed. them to be 

normal. In a microscoiical examinatioiì of semen from the bulls no 

active spermatozoa were found in sani:ples from two services of one 

bull. The semen from the first service of the other bull contained 

no sperms and. semen from the second. service showed sperms with 5O 

viability and. very poor motility. 

j.ach of these bulls was about 2 years old and. had. not been bred 

to nre than 10 or 12 cows. Two samples of semen from one bull con- 

tained epithalial cells. No causes could be determined, as res- 

pousible for this sterility, nor the causes for the abnormalities in 

the semen. 

ßreed.ing Reoord Ancestry Animals jj. .j College Herd. 

.à.s a means of comparing the breeding efficien of the herd. 

during the two years 1929-l93l, the breeding records have been worked 

out for the past 16 years for the entire herd. The following table 

shows the total number of foundation cows for all breeds, and. the 

total number of offspring in the succeeding generations, with the 

total number of services required., average number of services per 

pregnancy, and. the inmber and percentage of pregnancies requiring 

more than 3 services. 
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Year Breedthg Record. for Co11ee Herd. 

: : : : : Pregìanøies 
: : : z : requiring : 

: : : : :OVer 3 servI- :SOld. as non- 
: : : :v. No.: C6S breeders 
: :Total : services :servj- : : of : 

:1o. : ;o. :resultj :ces 6r: : total : 

Genera-:A.ni-services in :pre- : : servi-: : of 

: No.: :Io, : total 
ì?ounda- : : : : : : : 

tion : 30 : : : : : : 10 : 33.33 

ist :126 : 250 : 50.40 : 1.98 : 15 : 11.9 : 6 : 13.04 

2nd. :215 : 487 : 44.15 : 2,26 : 33 : 18.14 : 11 : 16.92 

3rd. :246 554 : 44.40 2.25 41 16.66 10 : 16.38 

4th :184 : 419 : 43.91 : 2.27 : 32 : 17.39 : 4 11.76 

Sth:9O: 209; 43.06 :2.32: 19 :21.11; 0; 

6th 19 68 27.94 3.57 6 31.57 0 

7th : 2 : 9 : 22.22 4.50 1 50.00 : O 

Totals 882 1996 44.18 2.26 153 17.34 31 16.53 
(co1udthg 
f ound.at ion 

cows) 

The figures in this table show that there has been a d.efinite 

d.ecrease in the percentage of resulting pregnancies in succeeding 

generations, or that the average number of services er pregnancy has 

increased. for the succeeding generations. The table also shows an 

increase in the nber of pregiancies requiring more than 3 services. 

The percentages sold. as non-breeders are based on the total numbers 

of females reaching the breeding age in those generations. 
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The increase in the imber of services required for preg- 

nancies in the 4th, 5th and. 6th generations may be due, in part, to 

the fact that 20 COW8 were on a mineral erleriment which interfered 

'with normal reproduction in these generations. Details of the 

breeding records of these 20 cows will be given in a later part of 

this report. 

The factors of inheritance and effects of inbreeding are 

omitted from this report, in as much as the problem is too extensive 

to be included.. This phase of the sterility may have some bearing 

on the decreased breeding efficiency indicated by the fact that 

the decrease has followed certain amounts of inbreeding in all the 

breeds, and especially in the Jersey breed.. 

RIL1'1TAL DATA 

ll-8tud.ies fr l929-1951. 

Feeding, Care an Lanagement. 

Durirg the 2 years, il different bulls have been used. in 

the College herd. - 3 Ayrshires, i Guerns'-, 3 Holsteins and. 4 

Jerseys. Ages of these bulls ranged. from 3. year to 1]. years. An 

atterpt was made to keep them in good. ttbreed.ing condition" at all 

times. 

Grain was fed in amounts of 4 pounds to 6 pounds per day, de- 

pending upon the size of the bull, his condition and. the amount of 

use required of him. The grain ration was from the regular herd mix, 

consisting of ground oats, ground barley, wheat bran, soybean meal, 

linseed oil meal, 2 per cent steamed borie meal and. 2 per cent salt. 
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The crudi protein content of this ration was about 16 per cent. 

In addition to the grain, the bulls received alfalfa hay, (first 

cuttthg), clover hay or oats and. vetch hay. About 20 pounds of kale 

were fed to each bull per day, when it was available, and. at other 

tines from 5 pounds to 12 pounds of good. quality corn ensilage were 

fed. per day. 

The bulls were housed. in separate pens which opened into an 

exercising lot of about one-fourth acre. ach bull was turned. into 

this lot for half a day every other day. This formed. the extent cÍ 

exercise the bulls received, and though hardly sufficient, was the 

most that could be attained with the number of bulls used. 

In the breeding work a practice was followed of giving the cows 

one service, unless microscopical examination of the semen from that 

service showed. abnormalities, either in quality or the number of 

sperms present in the sample. If the sample from the first service 

was not satisfactory, a second service was given in an hour's time, 

aiid whenever possible a microscopical examination made of a sample 

from it. It was planned at all tiznes to avoid excessive use of the 

bulls to conserve and. increase their breeding efficiency. 

Itesults LZicroscoDical inai.ojis Semen and Prpnancies 
eultin 

A total of 87 samples of semen were taken from the 11 bulls for 

microscotical examination. The procedure followed was to take the 

sample from the vagina of the cow immediately after she was served. 

This was done by means of a glass tube with a rubber bulb on the 
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end serving as a syringe. All samples were eaminedL as soon after 

taking as possible. 

A record was &ept of the estirnated motility of the spermatozoa; 

the viability, e.mined. at the end of 1 hour, 24 hours and. 48 hours; 

the promptness of coition; and the resulting pregnancies. The 

following table shows the results of this stu: 

TL II 

tucì5es of Motility of Spermatozoa 
: :(lhour) : : 

: :Average : :Resulting: 
: 10. of :Per cent : Promptness :Pregnan- : Per cent of 

lIpti.it:v : Sampl6s:Viabilitv: of coition : cies : Preiancies 

51 51, Slow - 14) 4 28.57 

Prompt- 37) 15 40.54 
Total - SU 19 37.25 

7b-3O 25 8.GO% Slow - 10) 2 20.00 
Prompt- 15) 4 26.66 
Total - 25 6 24.00 

0-75 11 27.54 Slow - 3) 0 -- -- 

Prompt- 8) 2 25.00 

Total -li 2 18.18 

Totals 87 54.40 27 il.03 

A stucj of the data in this table shows that the largest number 

of samples were normal in motility, considering 9O to 100% as 

normal. The highest per cent viability at one hour was found in the 

second group of samples, with motility of 75; to 90. There is no 

apparent explanation of this higher viability of the spermatozoa 

showing lower motility. 

A relation between promptness of coition, per cent of motility 

and. resulting pregnancies is indicated, the greatest percentage of 



pregnancies occurring from proxt services, samples of semen from 

these showing the highest per cent motility. The percentage of 

resulting pregnancies showsa correspond.ing decrease with the de- 

crease in motility, viability and slower coition. 

Of the 87 samples of semen taken, a study was made of the 

viability of 45, 25 being from the group showing nornl motility 

(9O; to lOO); lo from the group showing good. nxtility (?5 to 

9O and. 4 from the group showing poor motility (O to 75g). 

Table III shows the tabulated. results of this study, with pregnan- 

cies and. percentae of pregnancies. 

TA.LT, III 

tud.is of the. VL&ili.ty of permatozoa 
:No of :Averae çer cent Viabitv: Total : Per cent 

Liotilitj:Saniples: 1 hour; 24 hours:48 hours:Pregnancies:Pregmancies 

9O to lOO 25 69.12 6.56 .04 2 8.0 

7b1 to 9) 16 84.06 11.68 .068 4 

0 to 75 4 48.25 6.25 0 0 0 

Totals 45 72.57 8.53 .048 6 15.55 

'iile the number of samples in this study is relatively small, 

the results show a larger number of pregnancies resulting from 

services in which the speiatozoa had. good motility (75 to 90) 

and. a higher percentage of viability. This indicates a possible 

relationship between the length of life of spermatozoa and resulting 

pregnancies. 

Two znp1es of sem in the group showing poor motility and. less 
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viability contained. pus uells. ..hether these cells came from the 

bull or the cow was not determined., as the samples were collected. 

from the vagina of the cows. The presence of these pus cells would 

probably reduce the viability of the spermatozoa to some extent. 

5tuy ieeing iepord,s College Herd. for l92-19.1. 

The .reedthg fficiency of the Bulls. 

The following table shows the number of pregnancies resulting 

from services of each bull used., with the percentage of pregnancies 

and, the average number of services per pregnancy. "Other bulls" 

referred to in the table are two bulls used. only for a short time. 

TABLE IV 

reedixig fficiency of the College liulls 

: : : : Av. no. of 

Bills : : ìO. of : Percentage of : services per 

L: breeds) ; regnancies : services : pregnancies : pregnancy 

Jerseys 
iaori li A 2.35 3.09 

Prince 12 26 46.15 2.16 

Other 3ulls 2 2 100.00 1.00 

is te ins 

paul 21 46 45.65 2.19 

A.rtis 4 4 100.00 1.00 

246B 8 il 72.72 1.37 

Nugget 1 1 100.00 1.00 

Ayrshires 
Dignity 22 37 59.46 1.68 

Pan HH 6 10 60.00 1.66 

LucI oy 12 19 63.16 1.58 
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TABLE IV - Cont'cl. 

ireed.ng ionay of th College dulls 
: : : :AV.no.Of 

ßulls : : No. of : leroentage of : services per 
(:py breed.$) : Pregnancies : services : pregnancies ; premncy 

Gueimseys 
Raiger n 39 28.20 3.54 

Totals 110 229 48.03 2.08 

The average number of services per ireginoy, as shown by 

Table IV, are lowest for the Ayrshire Ixills, which have an average of 

1.65 servIces per pregnancy. The Holstein bulls are the next 

lowest, with an average of 1.82 services; the Jersey bulls have an 

average of 2.48 an the Guernsr bull is the highest, with an average 

of 3.54 services per pregnancy. 

The average breeding efficiency of all the balls is 48.03 per 

cent, requiring an average of 2.08 services per pregnancy. Only 

4 bulls Out of the li exceeded this number of 2.08 in services re- 

quired. per pregnancy - 2 Jerseys, 1 Holstein and. 1 Guernsey. 

Breediuc tecorc1. Herd. £Q. 1929-1931 

During the two years' study there were 77 cows and. heifers 

bred, resulting in 109 pregnancies. Twenty-two heifers became 

pregnant to a total of 61 services, and. 55 cows conceived. 87 times 

to a total of 224 services. The number of pregnancies with the total 

number of services and. the per cent of pregnancies is shown by 

breeds and for cows and. heifers in Table V. 
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eta1s of the reed.ing Records of the College Herd 
ireed. : : Total No. of :Per cent of: Average No. 

Preiancjes : Services :Pregnancies: of Services 
Jerseys 25 88 28.41 3.52 

Holsteins 34 79 4.O3 2.32 

yrshires 40 78 51.28 1.95 

Guernseys 11 41 26.43 3.72 

Cows - 55 87 224 38,34 2.57 

Heifers - 22 22 61 36.06 2.77 

Totals 110 286 38.46 2.6 

A studj of Table V shows that the àyrshire breed had. the 

largest nuxiaber of pregnancies and the smallest average number of 

services rejuired per pregnancy. Guernseys required an average of 

3.72 services per pregnancy, the highest for any breed, while the 

Jerss required 3.52 services er pregnancy. i'or the four breeds, 

38.46 per cent of the services resulted in pregnancies, or an 

average of 2.6 services were required for each pregnnncy. 

In comparing the breeding records of cows and heiíers, the 

table shows that 36.06 per cent of the services resulted in 

pregnancies in heifers and 38.84 per cent of the services resulted 

in pregnancies in the cows. The average number of services per 

cow for each pregnancy was 2.57 and 2.77 per heifer for each 

pregnancy. 

à coraparison of the fignres in Table I with those in Table V 

shows that the average number of services required per pregnancy for 



-54- 

a period of 15 years was 2.26. The percentage of resulting preg- 

nancies was 44.18. í'or the two-year period, 1929-1931, the average 

nunber of services required per pregnancy was 2.6, an increase of 

.34, while the percentac of resulting pregnancies was 38.46, or a 

decrease of 5.72 per cent. 

A sumriry of this study, as indicated by Tables I, IV and. V, 

shows that the tendency has been an increase in the number of servic 

required. per pregnancy or a decrease in the percentage of resulting 

pregnancies. This is most pronounced. in the Guernsj and the 

Jersey breeds, while the Holsteins show oniy a slight decrease and 

the Ayrshires are considerably above the average for the 16-year 

period. 

The studies of spermatozoa (Tables 1]. and 111) show that the 

vigor of the bl1, indicated. by promptness of coition, may have an 

effect on the character of sperms produced., and. that motilir and 

viability of the spermatozoa are possible limiting factors in the 

peroexitage of resulting pregnancies. 
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TI COi AND iLIA? - STtJDIS FR1 1925-1932. 

e&tng, Care 

The dairy herd consists of cows and. beifers of the four major 

breeds of d.airy cattle, Jerseys, yrshires, Holsteins and. 

Guernseys. The purpose of the herd. is to provid.e aninals for 

experimental work; for stud.ent instriction and. for production of 

milk. An application is made of al? modern methods of breeding, 

feeding and management in handling the herd.. No official testing 

was done during the period. of this study, althongh some of the cows 

had been on test previously. 

Jith the exception of those animals on experiment, the herd. is 

on sture during the summer months. A large part of the milk cows 

have been on Ladino clover pasture for the past three years, while 

the dry cows and heifers were on native grass pasture. In addition 

to sture, the milk cows received grain and. a good quality of corn 

ensilage. The grain mix consisted. of ground oats, ground barley, 

wheat bran, linseed oil meal or soy bean meal, 2 per cent steamed 

bone meal and. 2 per cent salt. This wa fed. in amounts according 

to the production of the individual cows. uring the '.vinter months, 

the heifers wore fed. from 2 pomds to 4 pounds of the herd. mix, 

in addition to oat and. vetoh or clover hay. All animals were 

maintained. in a good, healthy condition and. received plenty of 

exercise. 

The cows in milk, when not on pasture, were fed oats and vetch 

hay or clover hay or alfalfa hay, with a supplement of kale when 
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available, and. corn ensilage at all times. The protein content of 

the grain mix was increased. from 16 1er oent 18 per cent (crud.e 

protein) during the winter months. Potassium ioclid.e was fed. once a 

week to all the animals in the breed.thg herd.. About an ounce of a 

solution mad.e up of 2 ounces of potassium iod.id.e to 1 gallon of 

water was given with the grain ration. During the winter months 

the cows were turid. in the lot for about an hour twice each Lay, 

which afford.ed. plenty of exercise. dater was available in troughs 

in the exercise lots. 

In the breeding work, a practice was made of missing the first 

heat period after the previous calving, and. breeding at the second. 

heat period. This practice was followed in order that the cow 

might be entirely normal when bred. to increase the chances of im- 

pregnation. Rectal examinations were made each month by one of 

the College veterinarians to diagnose preiancies on cows bred. 

60 to 80 days. If the heat periods were irregilar, or if estrum 

did not occur, vaginal or rectal examinations were made to 

determine the cause. nefore breeding, vaginal examinations wen 

made, and. if the cow showed. an abnornl discharge the cow was 

held. over and treated to be bred after the discharge cleared. up. 

One service was given, unless microscoical examination of the 

semen from that service revealed. abnormalities, in which case the 

cow was giver a second. service. 

Â Studs recd.inr: ecods Anbnas Lineral Exiriment, 
2 

Twenty heifer calves were selected. for the experiment, which 
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was b.gm in 1925 and divided, into four groups, A, B, C and D. 

All the calves received whole milk and skim milk until 6 months of 

age, when they were fed, rations as follows: 

Group A, consisting of 68, Jersey; a511 and. #518, yrshires; 

:261, Holstein; and. C42, Guernsey, were fed alfalfa hay and. a 

grain ration made up of 1 part ground. oats and. 2 rts ground. barley. 

Group , consisting of Jersey; #512 and. j5l6, Ayrshirea; 

26O, Holstein; and. #644, Guernsey, were fed. oat hay and a grain 

ration made up Of 1 part ground. Oats, 2 arts ground. barley and. a 

protein supplement of peanut meal. 

Group C, consisting of #70, Jersey; bl4 and #517, .yrshires; 

#259, Holstein; and. f645, Guernsey, were fed. oat hay; and. a grain 

ration ruade up of 1 part ground. oats; 2 parts ground barley; pea- 

nut meal and. steamed. boue meal. 

Group D, consisting of '2, Jersey; j,5l5, #519 and. #520, 

àyrshires; #640 and. 48, Guernseys, were fed. oat hay; and. a grain 

ration made up of 1 part ground oats, 2 parts ground barley, pea- 

nut meal, steamed bone meal and cod liver oil. 

Tables VI to IX show the breeding histoij of the animals in 

each group. 
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TA3LE VI. 

3repd.ing History of Group A. ____________ 

:No. of :No. of :No. of :No. Of 

:Services for:Services :3ervices :Services : Average Izo. 

11o. of :1st Preg- :for 2nd. :for 3rd. :for 4th : of 

cow :nncy :Penncy:Prenancy:PrenaflCY; Serviees 

(1) 68 7 7.00 

51]. 7 1 3 3.66 

518 4 1 1 2.00 

261 4 1 1 2.00 

(2) 642 3 1 2.00 

Average No. of 3ervices per 

Prenanoy for the GrQUp 3.00 

(1) ô8 was bred. 24 tltnes and. was not pregnant 4/18/31. Rectal 

examination 10/8/30 showed. cervicitis and. a cystic left ovary. 

Other examinations showed. no abnormalities. 

(2) #642 d.ied. of bloat 11/8/28. She was pregnant, having conceived. 

to a service 7/5/28. 

Table VI shows that in Group A the greatest number of services 

were required. for the first pregnancies, the average number for 5 

pregnancies being 5. iith the excsption of 68, #518 was the only 

one of the group showing abnormalities. Rectal examination of t518 

11/9/28 showed. the presence of a small cyst in the left ovary; 

12/10/28 her uterus was flabby and. lacked. tone, both ovaries were 

small. 12/30/28, both ovaries were sinai]. and. apparently not 
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fi.motioning - possibly a case of unctiona1 sterility. 
She became pregnant to a service 1/21/29 and. calved. 11/1/29. 

Fol1oing partuition no heat was shown with 7/26/30, and. thring 

this tiie cysts were removed. £ron the left ovary 3/6/30; from the 

right ory 5/9/30; and a cystic corp.is luteum removed from the 

left ovary 6/25/30. She conceived to a service 7/26/30. 

T.BL VII. 

Breeding Histov of roup i. 
: 11o. of : No. of : NO. of :NO. of 
: Services : Services : Services :Services : M. No. 

No. of : ist : 2nd. : 3rd : 4th : of 
Cow : krenancy : PreQy Prenan ov :Prenancv : Services 

(1) 67 

512 11 (abortedj 1 2 4.66 

(2) 516 6 6.00 

(3) 260 1 1.00 

644 3 1 3 2.33 

verae number of services 
jer Dre1ancv for the group: 3.5 

(1) #67 was bred. 13 times and failed to conceive and. sold. for 

beif 10/6/28. 

(2) #516 had a retained placenta following her first parturition. 

Heat occurred again 11/30/28, at which time she was bred but 

failed to conceive. She was bred. 20 times but to date is not 

pregnant. Rectal erinination 4/27/29 showed. that both ovaries 

were small. 12/31/29 - a small cyst was removed frcan the left 
ovary. 12/8/30 a cyst was removed from the right ovary. 

)Tmiìation 3/26/31 disclosed adhesions on the right ovary. 



jymination 4/l8/5l showed her not pregnant but both ovaries and. 

uterus were nornl. 

(.3) 260 was bred. 13 times following her first calving, developed. 

cystic ovaries and. became a nymphomaniac. She was sold. for 

beef 5/27/30, after injurying her back jumping the other 

cows. (See Plate I). 

PLL..T I. 

j260 of Group B, showing the typical symptoms of 
a nymphomaniac - relaxation of the ligaments at either side 

of the root of the tail, giving the cow a high tail-setting. 

Table VII shows that only 2 of the 5 cows conceived. more than 

once. In this group the first pregnancies required an average 

of 5.25 services, slightly more than those in Group A. 
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Following an abortion 11/12/28 and. retained, placenta in the 

first gestation period. of ,512, no heat was observed. until 3/22/29. 

The abortion was not caused. by B. abortus, indicated. by negative 

reaction to the agglutination test. Rectal em1nations showed. a 

persistent corpus luteum 2/20/29 and. 3/19/29, at which times it was 

expressed.. #644 showed. no abnorx1ities of the genital organs or 

in reproduction. 

2kLE VIII. 

breed,i 1Iistpiv of Group C. 
: No. of : No. of : NO. of :NO. of 
: Services : Services : Services :Services : Av. No. 

No. of ist : 2nd, : 3rd, : 4th : Of 
Cow Pregnancy : rrexJancy : Pregnancy:Prnancy: Services 

70 2 4 1 1 2.00 

(1) 514 7 4.00 

(2) 517 6 1 (aborted) 2 3.00 

259 4 3 2 3 3.00 

645 2 1 5 2.66 

Average number of services per pregnancy for 
the rou 2.93 

(1) ¡5l4 becaxne sick, was sold. 10/9/29. 

(2) #517 failed. to show heat after the last calving 11/25/30, 

until 3/12/31. Reotal examination 2/16/31 showed. small 

ovaries with slight atrophy. 

Reproduction in this group was almost equal to that of the 

rest of the herd not on experiment, receiving balanced. rations, 

succulent feeds and. pasture. 
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TA3LE IX. 

reedin History of Group D. 
NO. Of : NO. of :No. of :No. Of 

Services : services :Services :ervices Av. Mo. 

No. of : ist : 2nd. 3rd. 4th : of 

Cow : Preancj : reancy :Preaoy:Pr.mncv: Services 

(].) 72 3 3.00 

515 2 3 1 (aborted.) 2.00 

519 4 2 1 2.33 

520 5 1 1 2.33 

640 5 i 4 3.33 

(2) 648 10 1 5.50 

Average number of services -cor Drenancv for the IOUD: 2.81 

(1) #72 was sold, to the butcher, an abortion reactor, 1/28/29. 

(2) #646 died. of chronic pyom.tra 12/8/30 from infection following 
a retained placenta 11/21/30. 

Group D had, the lowest average number of services per prag- 

nancy of any of the groups, with .19 servIces less than that of 

Group A; .69 less than Group b; and, .12 less than Group C. 

#515 failed. to come In heat after calving 11/1/29, until 

7/19/30, at which time she was brid. an conceived. to the 

service. Cysts were romoved from the left ovary 5/9/30 aiio. 

6/25/30. 1/20/31 she aborted. a 166-day fetus. This proved to be 

non-infectious abortion ind.Icated. by a negative reaction to the 

agglutination tests for b. abortus. 

A cyst was removed. from the left ovary of p519, 11/9/26, 

heat occurring again 11/30/31. She was bred. and conceived. 1/25/29 

to the second. service. 
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A stuj of this data shows that the group receiving the more 

complete rations had almost normal reproduction. The abnorrialities 

occurring in the other groups were possibly (lue to nutritional 

clef iciencies interfering with nornl functioning of the reproductive 

organs. It will be noted. that Group B, receiving oat hay and a 

grain ration made up of 2. part ground. oats, 2 parts ground barley 

and peanut meal, a ration low in minerals, especially calcium, 

showed. more abnormalities in reproduction than the other three 

groups. 

The abortions occurring in Groups B, C and D were probably 

further evidences of nutritional deficiencies, especially of 

minerals. The animals having the abortions were negative to the 

agglutination tests for ±. abortus infection. 

Re1ts 'ee&ing a Vitin innlement 

During the two years, 1929-1931, wheat germ meal was fed to 

13 animals, 3 cov;s and 10 heifers. xtreme difficulty was ex- 

perienced. in getting these animals with calf. Thr had all been 

on pasture for periods of 3 months to 10 nnths and had. received 

similar feed, care and management as other animals which had be- 

coDe pregnant to 1 and 2 services. 

Abnormal lengths of time between heat periods were 

characteristic of each case, ranging from 40 days to 221 days. This 

suggested. a possible pregnancy with resorption of the fetus, as 

found. in animals on rations deficient in vitamin , (18), (50). 

The object of this exi:eriment was to determine if, by feeding 



one po'uii of wht er eal, which is high in vitamin content 

(50) for a period of 21 days or 1oner, the abnoxa11y long 

intervals between heat could be overcome aìid conception aided. The 

meal was fed. for a 21 day period and. a 74 day period.. Table shows 

some of the details of this experiment. 

T3LE X. 

Results o Feed.in iheat Geri kipal 
:àge of :io. of T.mes Bre&: Condition of 
:.nima1 at : :Íter :ReDrOduct-ve Organs: 
:2tart of :Before x-:Experi-:Beginning :Olose of:Whsat Germ 

No. of:xperinent:perLnent :ment : Of :xeri- :Lleal Feed.- 
in.a1:Yrs.Months:ìtarted :tarted.:çperirnentrnent :ifl1 Period 

Ovaries 
(1) 73 2 7 9 1 small 2]. days 

(2) 74 4 2 10 3 No record 21 days 

(3) 78 1 10 7 1 Normal 2]. days 

(4) 79 2 6 7 1 No record. 21 days 

(5) 86 2 0 2 2 No record 21 days 

(6)263 2 2 10 2 Uterus sll 
Ovaries small 21 days 

(7)268 a. io 5 0 Normal 2]. days 
Ovaries 

(8)468 7 5 2 1 Normal cystic 21 days 

(9)529 2 7 4 1 Normal 21 days 

(10)653 1 9 5 3 No record 21 days 
Ovaries 

(ii) 9]. 2 4 7 3 Normai small but 74 days 
normal 

(12) 93 2 2 5 4 Normai Normai 74 days 

(i3) 94 2 2 5 5 Normal OvarIes 74 days 
cv st i. C 

(i) 301d. as a non-breeder 36 days after the close of the exieri- 

ment, not pregnant. 
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(2) Conceived. to a service 71 clays after ezperlrnent started. 

(3) Concilved to a service 16 days after the experiment started. 

(4) Conceived to a service 19 c]ajs after the experiment started.. 

(5) Conceived to a service 114 days after experiment started.. 

(6) Sold as a non-breeder 36 days after the close of the experi- 

ment, not pregnant. 

(7) ipparently conceived to a service 4/20/29 before experiment 

started. 

(8) Conceived, to a service 99 days after experinent started.. 

Two of the 13 animals conceived to one service, either during 

the experiment or within 30 days after the close of the experiment. 

The resi1ts of this experiment would. seem to indicate that 

wheat germ meal will not correct the condition of cows or heifers 

showing abnormal lengths of time between heat periods. The 

periods between estruin ranged from lb days to 166 days before the 

experiment, and from 8 to 127 days after the close of the experi- 

ment. Indications also are that wheat germ meal will not cause 

heifers to conceive that show abnormalities in the reproductive 

organs. 

Results QL edir i Iron Su1ement. 

Several mineral mixtures containing small amounts of iron, 

In addition to other mineral elements, on the market, are claimed 

by the manufacturers to give good. results in reproduction when fed 

to dairy cows. In view of this, and the fact that the water 



suplie to the cows in the College herd. is snow water, con- 

tathing negligible amounts o minerals, an experiment was plaimed. to 

feed. an iron suFplement to tour heifers giving breeding trouble. 

The supplement was fed in the foxn of ferric citrate at the 

rate of 5 grams per feed per day. Pive grams were calculated to be 

sufficient for the requirements of a 700-800 pound. animal. The 

ferric-citrate was fed for 21 days. Haemoglobin checks were nade 

before the experiment started with a Hasmoglobin scale and. after 

the experiment with a "Dar&' Haemoglobinometer. Checks were made 

on the herd. cows in order to ascertain the normal haemoglobin 

content of other animals in the herd. Table XI shows the resulta 

of the experiment. 

TA3L XI. 

esupts of 'eeding an Iron $Ut8eflt - Ïerrig Citzate 
:..verage : Heifer 

IteL of Comparison . :fOr Herd: 68:91: 93 : 94 

Haemoglobin value before feeding 
ferric citrate 79.4 78* 80 76 80 

Haeznoglobin value after f eeding 
ferne citrate 

Number of services before feeding 
ferne citrate 

85 96 86.3 77.3 

22 11 8 9 

Number of services after feeding 
terrie citrate i 2 0 

*These values were taken with a Haamoglobin chart, which proved to 

be somewhat lower than those taken with the "Dare" Haemoglobino- 
meter. 

Making allowances for the difference in values between the 

"charta method and the "plat&' method., the haemoglobin values of 
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the blood of the heifers were apparently normal, comparing these 

values with the average of the herd.. There was no indication of an 

increase in the haemoglobin values of the heifers fed. a supplement 

of 5 grams of ferric citrate for 21 days. Pregnancy results were 

negative, indicated. by rectal emination 60 days after the close of 

the exieriment, which showed. none of the heifers to be regnant. 

Pkvsiological patho1oj.oa]. Studies. 

Retained Placentae and Breeding History o1lowing. 

Retained placenta constitutes one of the most conn and 

serious maladies among the diseases of the cow. hile the condition 

is met with in all d.oistic anir1s and acquires importance in 

mares (1), there is no such nwuber of instances in any other 

domestic animal as in the cow. The fetal membranes usually do not 

become detached. until one-half hour to twelve hours after delivery 

of the fetus. If they are retained for a longer period, the con- 

dition is abnormal. Hond. (5) states that the average normal 

length of time for the placenta to be retained. is 5 hours. 

The part that retained. plaoentae takes in the problem of 

steriliY, due to pathological changes in the reproductive organs 

caused by infection, has bsen stressed. by several authorities, (1), 

(3), (4), (5), (28) and. (29). Some of the causes stated. by these 

obstetrists are: prolonged labor at time of parturition followed. 

by fatigue; inflazimation of the cotyledons and. fetal membranes as 

a result of bruise or infection with resulting adhesions; and. poor 
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condition of the cow at calving t3me. Cystic ovaries; salpingitis; 

etrit1s ar4 cervicitis are found to be closely associated. with re- 

tamed placentae. 

Jurthg the period from 1925 to 1931, 32 cows had retained 

plaoentae. The following table shoves in detail some of the effects 

of this trouble: 

TBL XII. 

ts of Retained. Placenta 

: Number of: 
: days be- :Um'Oer of : 

No. of : fore :services for: History following retained 

Cow : estrum :pgnancv : placenta 

31 Sold. for beef 

¿2 90 2 1arged left ovary 

52 85 bred. twice - not pregnant 

216 59 1 Aborted. 

218 221 Lietritis - uterus full of pus - 
sold as a non-breeder 

222 80 Sold. to butcher 

228 216 Persistent corus 1uteim 

229 47 7 Cystic ovaries 

(240 61 1 Cystic ovaries 

(240 Lietritis 

244 33 12 Cystic ovaries 

245 129 Chronic cervicitis - sold. 

as non-breeder 

(254 41 1 

(254 31 2 
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TBL; xIx - Cont'd.. 
: Thmiber Of: 

: d.ays be- :Nwnber of 

No. of : Lore :services for: History following retaiLed 
_Qw : estrum prenaricy : placenta 

(259 59 2 

(259 77 3 

445 56 4 

457 25 1 

49 127 

489 107 2 

483 57 2 

497 69 1 Aborted 

(503 71 3 

(503 128 1 Cystic ovaries 
(503 49 2 

510 Died. of chronic pyometra 

511 136 1 

512 Cystic corpus luteum in right ovary 
no heat stuoc. 

514 102 2 Right ovary small and. hard. 

515 Li? 3 Cystic ovaries 

516 102 Cystic ovaries - bred. 21 times 

517 124 1 Aborted. 

518 195 1 Cystic ovarios 

520 55 1 

641 74 1 

648 Died. of chronic pyometra 
656 57 Chronic metritis - very poor con- 

dition 
Av. 90.6 ys Av. 2.44 serv.ces 
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',.imbers in brackets ínzlioate successive retention Of plac.ntae in 
those cows. No. 503 h.ad retained. placenta fo11oving her first 
three parturitions. 

This tabla shows that the average miinber of d.ays before heat 

appears following retained. placenta, is 90.6, and that the average 

number of services required. for the next conception is 2.44, 

rangthg from 1 to l services in ind.ivithials. Conxpared. to the 

average of 39.34 d.ays for cows having noxnal parturition, there is 

a difference of 51.26 days in the period before estrum first appears 

af ter calving. Of the 32 cows having retained. placentae, 4, or 

12.5 per cent of the total were sold. as non-breed.ers; 2, or 6.25 , 

iied. from chronic pyometra (systemic infection); 9.37, aborted. 

d.uring the following estation period., and. 53.l2 showed patho- 

logical changes of the reproductive organs. 

Apart from the fact that the retention of placentae may result 

in infection cising sterility, the long interval of 90 days before 

estrum again appears is of practical significance. The average 

number of services required for the next conception is 2.44, 

covering two and. one-half interovulation periods or about 52 days. 

The addition of this time to the 90 days would mn that it would. be 

possible to have only two calves every three years, which would 

result In loss of time and. production. 

Although no bacteriological studies were made of these cases 

to ascertain the types of orgaLiisms present in ìnfections following 

retaiied. placentae, the ta presented in Table XII supports the 

work of il1lams (3), aaver (4), Albrechtsen (28) and. uinlan (42), 
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who maintain the theory of cystic ovaries and other pathological 

changes of the genital tract as secondary lesions of infection. 

However, the theory of infection does not explain all of cystic 

ovaries or of sterility. ihera there is no evidence of past or 

present infection, it would be difficult to explain or determine the 

factor or factors whi3h cause these abnormalities in the nornEl 

re-oroduction of cows and heifers. 

Cystic Ovaries. 

Cystic changes are the most frequently encountered 

diseases of the ovaries. Several theories have been advanced as 

to the causes, ang which is the rather popular belief that they 

are secondary lesions produced and sustained t,r the thologica1 

condition of the uterus. A.lbreohtsen (28) found cystic dagenera- 

tion of the ovaries associated with prinEry metritis, and. that 

treatment of the metritis did away with the cystic degeneration. 

Of 181 cows with cysts, he found that more than half of them had. 

a metritis and. 179 had open cervical canals, the mucosa of which 

was swollen and hyperemic. 

Supporting the theory of infection as a cause of cystic 

corpora lutea and cystio ovaries is the wor1 done by Fitch (8), 

who obtained cultures from 15 ovaries containing cysts and. cystic 

corpora lutea, from which he isolated streptococci and. B. jrogenes. 

Rosenow and iavis (50) produced ovarites in rabbits experimentally 

by injecting intravenously pure cultures of these organisms. 

Lesions were produced. in one or both ovaries, similar to those found. 
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in the ovaries from which the organiis had. been isolated.. 

Another theory (42) as to the cause of cystic d.egen.ration of 

the ovaries and. corpora ].utea is that of a disturbance of the 

influence of the uterine or ovarian hoinone, d.ue to malnutrition, 

which has a d.eoid.ed. effect on the normal tunctioning of the ovaries. 

kfailure of the corpas luteum to und.ergo pjsiologioal resorption 

after a norma]. interovu].ation period., has beei found. to result in 

cystic d.egenoration. 

A total of O coas and. heifers were found., on rectal examina- 

tion, to have cystic ovaries and. cystic corpora lutea d.uring the 

period from 1925 to l95l. Eleven of these were cows which had 

suffered. from retained. placenta. (mentioned, in another part of this 

report), and. the other 19 were cows which were apparently normal 

in every way. Only 3 of the 5O were heifers. Twelve had. not come 

in heat and. 18 had. been bred. several times but failed. to conceivs. 

Ovulation, in all probability, did. not occur, thus preventing con- 

caption. Lack of evid.ece of abnormal conditions in the 19 animals 

having cystic ovaries, such as purulent discharges, indicating 

infection, makßs it impossible to suggest ar factors which might 

cause the condition. 

It is worthy of note in this study of cystic degeneration of 

the ovaries, that there is a tendency for recurrence of the disease. 

1ine of the total of ZO covs had cystic ovaries two or more times. 

The disease made its appearance again after a noial gestation 

period. and a normal parturition. Mght cows were sold. as non- 



- 7 - 

brssdera durthg this period. because of chronic rstic condition of 

the ovaries and. the failure of treatmt in the way of massage and. 

operative removal, to correct the trouble. 

Abortions - Other than Infections. 

Of rather common occurrence among the cows of the herd. 

were non-infectious abortions. All animals were negative to the 

abortion test, being tested. once a month by the agglutination 

method.. There were 16 abortions occurring during the period. from 

1928 to 1931 at intervals,from 2 to S months elapsing between each 

abortion. These cows were from 80 to 251 days along in their 

gestation period., the average number of days being 12.2. All 

necessary sanitary precautions were tacen with each cow, including 

isolation, disinfecting and retesting for B. abortus. 

An interesting histoxy is afforded by one case of abortion. 

An age d ¿yr shi re e ow was onounc e d. no t pr egnant o n re etal exami na- 

tion, 167 days after her breeding date. mination a month later 

showed the uterus filled. with liquid. The uterus was irrigated by 

means of a catheter, and. shortly after a muirsnified. fetus was ex- 

pelled, accompanied by a quantity of pus. After further irrigation 

of the uterus, the cow cleaned. up and came in heat about a month 

later, was bred. and conceived.. The cow again aborted 12 d.ajs after 

conception. The cause, in all probability, of these two abortions 

was that of infection, which prevented the intimate connection of 

the fetal membrane to the uterine wall. Abortion followed, due to 

dth of the fetus. Unfortunately this abortion occurred whils 
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the 00W S in pasture and the fetus and membranes were so bady 

contaminated with foreign material that the bacteriological study 

of it revealed nothing. 

aesults Tieatment with 3jljne Vagicìal .iouches. 

A conmion practice anng breeders of dairy cattle, and one which 

is recommended by many veterinarians, is that of administering 

alkaline or saline vaginal douches to cows that give breeding 

troubles. The recommendations are to give douches with 2 salt or 

2 sodium bi-carbonate (baking soda) solutions, just prior to 

breeding. 

During 1930, 29 cows, showing tenacious mucus secretions or 

abnormal vaginal discharges during the heat period, were 

with about 2 quarts of a 2, solution of sodium bicarbonate. 

Twenty-seven of these cows had been bred an average of 3.23 times 

and two were showing the first heat after calving. The douche 

was given immediately before breeding, the solution being drained 

out of the vagina by means of a glass speculum before the cow was 

bred. Eleven of these cows, or 37.937e became pregnant to the first 

service after douching, and l0.38 to the second service after 

treatment. 

Comparing the percentage of pregnancies resulting after treat- 

ment with vaginal douches, 37.93, with the average for the herd, 

ò8.461, it can be seen that the practica of douching did, not in- 

crease the number of conceptions. However, since 27 of these cows 
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had baen brei from i to II times, douching may have had. some value 

in the3e particular cases. 

Iii as ch as sodium bicarbonate solutions or solutions of 

oomnn salt of 2 strength have no or very slit antiseptic 

qualities, the benefits d.erived. from thesa dauches would be due to 

two factors. First, the cus secreted. by the mucosa of the genital 

tract becomes to,gh and. strin in an acid. med.ium, while in a 

slightly alkaline medium it becomes fluid (5). Thus, the alkaline 

douche chanies the consistency of the mucus, making a more favorable 

medium in which sIrmatozoa may show vigorous motility, thereby 

increasing the chances of the sperms in reaching the cervical canal 

and. ultinte fertilization of the ovum. At the same time, ex- 

cessive mucus is removed, at the time of drainage. 

Secondly, If the condition of the vagina is acid, the alkaline 

douche serves to neutralize the acid, again creating a more 

favorabis environment for the spermatozoa, since a slightly acid. 

medium is fatal to spermatozoa, (5), (51). This, however, may 

also b detrimental. The slightly acid condition of the vagina acts 

as an influence to cause the speriìtozoa to seek a more favorable 

environment in the cervical canal where the condition is slightly 

alkaline. If this acidity is removed., part of the influence which 

urges tho spermatozoa to go forward. is also removed. 

These results would seem to Indicate that, in aiding conception, 

the practice of douching the vagina of the cow before service with 

an alkaline douche has but a limited value. 
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PR4.CT ICAL CONSIDUD IONS 

Evid.ence pothta to the fact that sterility in d.airy oattle 

nay be be to a number of factors which, stn].y or in any combina- 

tioii, results in reduced fertility o the male or female. The 

results of the survey showed that sterility is widespread and that 

losses in reduced milk and. butterfat production and. in reduced 

values of breeding stock due to this, are of vast economic import- 

anos to the industry. It is not confined, to aij one condition or 

area, but is prevalent in a great variation of clinEtic conditions 

and. under many ,rstema of feeding, care and. management practices. 

The results of the survey and experimental data indicate that 

the extent of sterility in many herds might be consid..rably re- 

duced. by improved. methods of feeding and. management of the bulls 

and. of the cows. This is especially true of the cow at calving 

tiiie, when there is definite need. of preration of the ooi for 

parturition and the proper sanitary precautions to prevent in- 

fection. The experimental data showed. conclusively that retained 

placentae result in reduced fertility of the cow. Nutrition, with 

special reference to minerals, has been shown to have an important 

bearing on the problem. 

Those cases in which abnormalities occurred which were not 

accounted for may be secondary results of other factors. This work 

has been limited in its scope and. from the results obtained the 

indications are that the probleiri requires a great deal of further 

investigation, especially in the fields of inheritance and. in- 
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bree&tng and. their relation to fertility. The bacteriological and. 

pathological factors of sterility have been merely touched. upon 

in this investigation. rom the importance of these phases as 

stressed. by other investigators of the problem (4), (.56), (37) 

and. (38), much work remains to be done to determine the extent of 

sterility caused by infection and. the resulting pathological 

changes. 
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UflIARY 

1. Results of a survey showed that i.86 of the cows and heifers in 

56 herds had. sterility, and 4..i2, had been slaughtered. as non- 

breeders during the year. These herds represented nearly all 

dairy sections of the state of Oregon. 

2. Sterility was most prevalent in those herds in which no breeding 

records were kept; pasture breeding was practiced; and. poor 

systems of management of herd sires existed.. 

3. There was found. to be a definite relation between the bull and. 

the breeding efficiency of the herd. 

4. Liicroscopical studies of speraatozoa indicated a relation be- 

tween the motility and the viability of the spermatozoa and the 

percentage of conceptions following the matings at which such 

specimens were collected. 

5. There was found to be evidence of a relation between promptness 

and. vigor of the bull at the time of service and the per- 

contage of resulting pregnancies. 

ô. The peroentae of services resulting in pregnaicies in the 

College herd. was 46.02, an average of 2.08 services per 

pregnancy. 

7. Lincral deficient rations were found to interfere with normal 

reproduction in cows. 

8. Cystic degeneration of the ovaries was found. to recur after 

operative removal. 
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9. No aprent causes were determined, for abortion occurring in 

COWS which were negative to the agglutination test for B. abortus. 

10. Both temporary and permanent sterility resultsd. from patho- 

logical changes caused. by retention of placentae. 

li. The f eed.ing of wheat germ meal, a supplement rich in vitamin E, 

had, little value in aiding conception. 

12. The feeding of 5 grams of ferne citrate per day to sterile 

heifers for a period of 21 days did. not seem to increase ths 

haemoglobin values of the blood of the heifers, nor did. it 

overcome sterility. 

1. The practice of administering vaginal douches of 2 sodium bi- 

carbonat. solution to cows before breeding, did. not increase 

the percentage of resulting pregnancies over the average of 

the entire herd.. 
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