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INTROIXJCT ION. 

Infectious Abortion, caused by Bruoella nlitensis abortus, is 

perhaps the most important of those diseases affecting dairy cattle. 

Approximately twenty per cent (1) of the cows tested in Oregon bave 

shown the presence of the infection. 

]iryzxA n are aware of t he calf' los s, but the economic importance 

of nunrous other losscs is neither very apparent nor generally re- 

cognized. A decline in milk production, following an abortion, is 

regarded as a natural sequence, but the aborting cow is too Often 

believed to breed efficiently and produce normally thereafter. 

The actual facts are not in accordance with this belief. The 

causative organism bas been found to be harbored in the genital 

organs and in the udder. It seems logical to concluda that there 

might bi sufficient interference with the normal fnnctioning of thosi 

organs to curtail the breeding and productive ability of the cow, not 

only Imnediately following an abortion, but also during the remainder 

of her life. The apparent inability of the average herd badly in- 

fected. with abortion, to make a satisfactory incona for the owner is 

further reason that more than lose f calves occurs, and is justi- 

fication for giving further attention to the problem. 

With this in mind, the accompanying study was underta]n in order 

to sec.rs information that might throw sc*x light on the breeding 

and producing efficiency of abortion infected cows throughout their 

lifetime. 



HISTORICAL REVL. 

Tt intormatiou available on the economic lossis due to abortion 

infection is very limited. T calf is the first loss, and. by far 

too many people, lt has bien considered the only lOSS. iryin who 

have had experience with the disease iow that there are other losses 

of more importance than that of losing the calf. 

'Nhlts (2) and his associates have made a very extinsivi study of 

some of the losses caused by abortion infection in the dairy herd of 

the Connecticut agricultural Collegi. In that herd a group of re- 

actors representing 176 cow years produced 995,228 pounds of mlik, 

or an average of 5654.6 pounds, whils the non-reactors producid 

1,006,061 pounds in 15]. cow years, or an average of 6662.6 pounds of 

milk per cow per year. This nans that the reacting cows produced 

only 84.72 per cent as much milk as did the non-reacting cows. 

Based on the prevailing feed prices, and considering the feed 

cost as sixty per cent of the cost of producing milk, and valuing 

milk at an average of 3.51 per hunth'.dwsight, the zt profit on 

the non-reacting cows averaged 21.29 per cow per year, while the 

reacting cows showed an average loss of 2.30 annually. 

The average sale valus of f iftynins reactiig animals was 65.85, 

while ttiirtyseven non-reacting cows sold. for an average of .l0l.21, 

a difference of ; 35.36 In favor of the non-reactors. The value of 

the calf was estimated at 20.59, which was the average net return 

on 82 male calves sold from the hera. The reacting cows produced 37 

dead calves, while the non-reacting cows dropped only 5 dead oalves. 
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Whit. and his associates (2) have estimated the annual loss pr 
cow to b. 44.0]. in the Conoticut Station herd. This loss in- 

olußad values of 28.41 representing the diffsrsnc in milk yield, 

11.86 for the yearly diffsrencs in dipreciation Over that of the 

normal cow, and 3.74 as a proportionatQ value for th lost calves. 

On comparing th. normal production of t'ntyssven cows with 

their production in the lactation immediately following a prematux. 

calving, they found that the production following the abortion vas 

only 83,32 p.r cent of the normal. Fourteen of thoss cows later 

dropped normal calves, and. subsequently yielded mors milk p.r lac- 

tation than they did prior to aborting. They state, "Thss data 

seem to prov, that the decreased flow is confined to the lactation 

following the premature calving. 

In a more rsoirt publication from the Connecticut Station (3), 

the aph shown as Figure 1 is presented. The solid lins represents 

the average yearly mature equivalent production of 4 per cent milk 

per cow in the station herd frani 1915 to 1927. The dotted line 

shows the percentage of premature calvings during the same years. A 

study of thia 'aph shows that the average production fluctuated 

between 7995 and 9795 pounds of milk per cow p.r year from 1915 to 

1923, the period when the number of abortions s high. It is note- 

worthy that the average production was lost in 1920 when the per- 

centags of premature calvings was highest. From 1924 to 1927, as a 

result of the segregation of the reactors from the non-reactors, 

the average yearly production increased, to between 10,190 and 
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Figure I. 

Comparieon of tk average mature equivalent production 
of four per cent nil with tL percentage of premature calvinge 
in tta Conneotic .gricultural College d.airy bsiil. 
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10,863 pounò.s milk er cow *r 7.a.r. 

1=a and. Miller (4) mention the loss of tt calf, st.rility, 
gargit, and deereassd. milk produotioxi as so of tk factors causing 

1088 from abortion. Ty stat. tbat tt calf loss varies from five 

to eighty or ninty psi' cnt in infected krds. rmant1y 8tri]a 
animals r. coneervativ.].y satinatsd. at from 10 to lb per cent of 

all abortion infected. cows and tka aby breeders at from 15 to 20 per 

cent of all infeotd cove. In a Lard u.ndr observation tkr re 

3 1 oasi a of garge t aznong 44 infe cte d cows , wkii le only 2 cows in a 

oup of 27 abortion-free animals developed gargst. Reports on tka 

decline of milk production as observed by dairn varied from notb- 

ing to almost 100 per oint, and. averaged about 25 per cent. 

Later Sinuna and Miller (5) report on tk avsrags milk production 

of tZ* reacting and. non-reacting cows in tba tH at Oregon state 

Agricultural College. Tab] I shows tk* average annual production 

of those cows for tk years 1919 to 1924. 
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Table I. 

The average annual milk prothction of the reactiflg and. 
non-reacting cows in the Oregon State Agricultural College 
dairy herd. from 1919 to 1924. 

aeactors Non-reactors 
No. cows Production No. cows Production 

1919 41 4964.93 13 6693.21 

1920 36 4506.36 16 5704.32 

1921 40 5616.70 24 7976.70 

1922 48 4710.22 31 8542.00 

1923 26 4543.91 3 7343.43 

1924 24 3261.70 46 6290.79 

Average ratio 65.41 ¡ 100.uO 

Throught the six year period the reacting cows produceci an ay- 

erage of only 65.41 er cent as well as did the non-reacting cows. 

In egon Station Bulletin io. 232 (6), it is stated that in- 

fected. cows are unprofitable because; They gave less rnil]c; they 

had more garget; they bad more breeding trouble; they developed 

more cases of chronic inflammation of the joints; and they pro- 

duced fer living calves. Also, 

"One groip of eight half-sisters ( sired. by the saine bull 

passed through their first pregnancies abortion-free ai gave birth 

to normal calves. Their first calf production records were used as 

a basis for estimating their production at maturity. Six of these 
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becazz abortion infected. Only one of tkse six aniials ever reackad 

r estimated (mature) production. A a 'oup the six lacid an ay- 

crags of 84 pounds of butterfat of producing the estimated naximmm, 

but the two which did not beconie abortion infected exceeded their 

xnaxinxuns, oz by 38 pound. and the other by 79 pounds of butterfat, 

or an average of 3- pounds each." 

TkiOnlpaOn (7) kept cost records on his reacting herd. and on his 

abortion-free herd at Oak Hill estate. During two years 24 cows in 

the reacting hard. produsd &4,477 quarts of mii3 at a cost of 16.8 

cents per quart. At the same tine 18 cows in the non-reacting herd. 

produced 94,458 quarts at an average cost of 10.4 cents. Thia shows 

that the reacting cows procLced. an average of only 51.17 per cent as 

much milk as did the abortion-free cows. The difference in the cost 

of producing milk was sufficient to nan a profit or a loss to the 

owner. 

At the Colorado Experiment Station, Nswsoxn and Cross (8), report 

that 15 reacting cows were sold to the butcher for 1058.23 less 

than their estimated sala value had they not become infected. with 

abortion. 

Barxs (9) mad.s observations on a number of infected herds in 

1ennsylvania, including the herd of Thompson (7). concluded that 

where there is 20 per cent abortion inf2otion and 10 per cent steril- 

ity in a ì.urebred herd, an equivalent of the value of the entire 

herd is lost every three or four iears. For the state of Peunsyl- 

vaxiia he estimated the loss at over 5,000,000.00 a.inually. 



SOUE OF MARIAL 

T material for this tudi was seoareci from tk rd recorda 

of the Oregon Stat A'icultuial College, Corvallis, Oregon, and 

the Jersey herd of J. M. Dickson and Son, Shedd, Oregon. 

Tk* rsoiptpte iip.Utirl College 1Jrd. 

Acourat. breeding and. calving records have been kept on each cow 

in the college dairy herd since 1913, and in the case of a few cows 

sind 1911. Formsrly the information for thess records was secured 

directly by the person in charge of the herd.. At the present tine 

the berdsxnaxi makes out a daily barn report showii all cows that are 

In heat, have calved, have aborted, are off feed, and. noting any other 

iníormation of value to those responsible for the magsment of the 

herd. A sample of this report is shown in the appendix. The infor- 

matiori on these reports is entered In a permanent breeding record 

book. A sample page from this bool is also shown in the appendix. 

The intervals between heat periods, breeding dates, calving dates, 

number of services per pregnancy, and number of days gestation are 

all available on this page. 

All milk is weighed and the weight is recorded Immediately after 

each cow is milked. The milk sheets are totaled each month, and. the 

totals, together with the butterfat test and computed butterfat 

production for the month, is recorded in a permanent herdbook. This 

herd.book cont_ins forms as described by Eckles (10). 

Each female is given a number at the tii of her birth. This 
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nnbr is tattooed. into tk ear and serves as a permanent meaa of 

identifying the aiaiia1s. The Jersey numbers begin with 1, tk 

Holstein with 201, the A1rsLiire with 401, and the Guernsey with 601. 

So far as availabl records Indicate, there ra no abortions 

in the herd prior to 1915. In 1915 four pregnant females 'r pur- 

chased. Three of those females later aborted, Other cows became 

infected and the number of abortions gradually increased. ligur. 

II shows the percentage of abortions and the computed mature cjuiv- 

aient of four p.r cent milk produced by the average ow in the 

collige dairy herd by years since 1915. 
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Tk Jerey Is of J. M, 

This 1rd of registered Jerseys was estab11sd. in 1909. T1ieis 

was no trouble with abortion infection watil in 1922 wLn ons cow 

aborted shortly after her return fron a stock show. The infection 

then spread to other cows, ath as a result a large part of the herd 

became infected. The average yearly production per cow dropped 

appreciably. This decrrass in production continued for the years 

xoiiowing as shown by 1'igure III, which gives the average of the 

actual production per cow by years from 1919 to 1928. The percent- 

age of abortions was not available as seicral occurred that wsr 

not recordad. 

In 1927 the reactors wer eliminated from the herd aM were 

replaced by young stock previously raised from the infected cows 

in accordance with the plan of the Oregon xperin4nt station (6). 

i.nother oup of females biown to bi free frc the disease were 

added to the herd. in 1926. This herd bas recently become accred- 

ited as free from abortion. 

IMividual records of milk production have been kept since tEa 

establisiment of the herd.. The breeding records were available 

for the period that tEa infection was going through the herd.. 

Necessary breeding information prior to 1922 was obtaimed from the 

registration papers and Eardbooke of the American Jersey Cattle 

Club (li). 
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STUDY AND flTßRP1TATICN OF 

This study has been dlvidd into ssv-sral parts. The followthg 

terms are used frequently azid should. perhaps be made cisai'. 

A reactor is a cow that shows a po&ltivs reaction to the sero- 

logical test for the abortion dissass. 

A non-reactor is a cow that shows a zgative reaction to the 

serological test for the abortion infection. Non-reactor, abortion- 

frei and clean cow are uaad synonotnously. 

An abortion is considered as the termination of a gestation on 

or before the 265th day. 

A normal calving or normal gestation is considered as the deliv- 

ery of a normal calf on the 266th day or later. 

A normal lactation is a lactation following a normal calving. 

The InterviaLßstween Calvinga. 

The cows used in this study 'were those of the collega dairy bird. 

In order that the influence of abortion infection on the interval 

bstiseen ealvings might be compared, the cows vmre divided into four 

groups, as given in Tabi II. Group o consisted of cows in. the 

abortion-free herd, oup two consisted of all cows having dropped 

twç or more normal calms prior to an abortion. Son of these cows 

later becazi infected, while others remained abortion-free. Group 

three consisted of cows that had aborted. The interval represented 

is the number of days from the abortion to the following normal 

calving. Group four was made up of cows that dropped two or more 

normal calves subsequent to an abortion. 



All intervals between calvins available on cows in tk college 

d.airy lArd. before January 1, 1928, are includid in this coxzxpilation. 

Table II. 

Tt i2ff1uenc of tk abortion infection on tt interval 
between oalvins of cows in tbe college dairy krd. 

o. Of Av. interval 
intervals in days 

1. Between normal calvings prior to 
an abortion, including only 
abortion-free cows. . . . . . . . . 144 407.8 

2. Between normal calvings prior to 
an abortion, including all cows, 
(soi latr beoan abortion in- 
fected, while others remaiid 
abortion-free. . . . . . . a . s 29 417.8 

3. From an abortion to the succeed- ingnormaloalving........ 48 563.8 

4. Between normal oalvings subsequent 
to an abortion . . . . . . . . . 66 425.9 

The interval between normal calvings prior to an abortion for 

both the abortion-free oup and for the group composed. of all cows 

is larger than would ordinarily be expected. This wide interval 

might be accounted for in part by the fact tbat a large number of 

365 day semi-official tests have been conducted on the cows in these 

ou;ps. Many cows on those testa knave not been bred to calve until 

the fourteenth or fifteenth month after they are put on test. Thir- 

Ing the period for which this study was made it was the policy of 

those in cbargs of the tard to give all heifers a chance to prove 
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their worth in the Register of Lerit, or Advanced Registry tests 

during their first or second. lactation, and again when they were 

mature. This should partially acoo1it for the discrepancy between 

groups one and two, since the cows lñ group two were younger cows 

and would thus be on test for a greater percentage of the time. 

Also sorne of the cows in group two 1ter became infected, and this 

infection might have been effective in reducing the breeding effi- 
ciancy prior to the ti of its being diagnosed as abortion. 

The interval between au abortion and the following normal ca].v- 

Ing is di to several factors. First, the breeding of an aborting 

cow is often delayed for ninety days or longer, until cessation of 

discharges from the genital organs. eoond, frequently a cow will 

abort two or more times in succession. In this study the interval 

Is considered as the tine from the first abortion to the dropping 

of a normal calf. In the third place, as is shown later, the number 

of services required for a pregnancy following an abortion is usually 

greater than at other times. 

The data show that if a cow should abort her first calf, and, live 

to be approxLmately seven and one half years of age, she would loose 

about two thirds of a lactation during her productive life. This 

means considerable expense for feed, labor, housing, and probably 

veterinary services, with little or no returns. 

It may also be observed that there is probably a tendency for a 

lowered breeding efficiency in cows that have aborted and are con- 

sidered to have returned to the so called "normal" breed,ing. The 
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interval between calvings in that group averaged 425.9 days, 

compared to 407.8 and. 417.8 days for tb.e average interval be- 

tween calvings of clean cows and all cows previous to aborting. 

Very few of tk abortion infected cows were placed on test after 

tiy had apparently re turned to normal. This ave rage loss a- 

mounts to from two to three weeks per year, and during ths life- 
tii of tk average cow would be from three to four months, should 

sk becoii infected as a ifer and thsn return to breed regitlarly. 

Wide variation was noticed between individual cows studied. Cow 

No. 421 dropped eight calves subsequent to aborting at an averags 

interval of 352- days, or slightly less than a year. Cow o. 212 

dropped se ve n normal calve s after having aborted, at an ave rage 

interval of 472* days, or approximately eighteen months. More 

complete information on most c t1 sections of this treatise 

may be found in tabular form following tk suimnary. 

Ti oj Se rvice s pe r Preanoi, 
All services required for each pregnancy in tk college dairy 

1rd for as long as records were available previous to January 1, 

1928 were used in this study. Table III presents a suzrznary of 

this compilation. 
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Table III. 
Tk influence of abortion infection On tka number 

of srvices per pregnancy in tk college dairy krd. 

No. of Av. No. of 
pregnancies services 

1. Abortion-free cows . . . . . . 237 2.17 

2. All cows prior to an abortion, 
(Sarre of th.se later beoazre 
infected, while otkrs re- 
niaizd abortion-free ... . , 499 2,09 

3. First pregnancy following an abortion.,...,..,. 48 3.35 

4. Cows baYing dropped. a normal 
calf subsequent to an abortion 141 2.41 

Tk cows were also divided into four groups for this study. As 

ind.icatd in table III, group o consisted of only cows that were 

free from t1 diseas. Group two was 'nade up of those cows that 

were free from the infection (group one } and also cows that had not 

aborted, but later ecan infected. Sons of tIsse cows appear also 

in groups three and four. Group three includes only the pregnancies 

of those aborting cows idiately following t abortion. Group 

four inc ludes t ho se o ows t bat have appare ut ly re turne d. t o normal 

after having aborted. 

A service as terein referred to ireans each time that the cow was 

mated with tk bull. Usually only o cover was made at those tines, 

but occasionally mora covers re given. 
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To secure a pregnancy in the p.riod fo1lowin an abortion r.- 
qulred 60 per cent more services than for pregnancies prior to an 

abortion. Nearly 16 per cent more services were necessary to secure 

prgnancies following normal gestations subsequent to abortions, 

than were needed for tk pregnincies prior to the abortions. 

Interpreted, in another way, the data show that the cost of the 

bull would be increased from 16 to 60 per cent per cow in an infected 

herd, since the service requirennt would be corrspondingly greater. 

In many instances tais extra ned of servies would tend to cause a 

bull to become incapable of securing pregnancies, not only in the 

infected cows, but also in the cows that are free from the disease. 

The difference between the abortion-free group and, the group 

composed of all cows is small. It may b. partly accounted. for by 

the fact that the abortion-free group was cnposed of cows of all 

ages, while the other group was made up largely of young cows. 

The bulls have been changed from time to time and it may be that 

the sires being used in more recent years on the abortion-free cows 

are not as sure breeders as some of the bulls used in the past. 

at wtch Cows ar Discarde4 

One hundred thirteen cows in the college herd were available for 

this comparison. These cows either died while in the herd, or were 

sold. to the butcher because they were non-breeders or wer. unrotit- 

able for milk production. Table IV is a suxtmary of the ages of 

these cows. 
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Table IV. 

T influence of abortion infection on tkie age at waicb 
cows bave been discarded. from tk college dairy krd. 

Age in years 
Clean Reacting 
COWS COWS 

Jerseys 7.1 7.3 

Holsteins 6.2 5.4 

Ayrsbirws 6.9 6.8 

Gusrnseys 6.5 5.4 

All breeds 6.7 6,2 

AVerage for tt United States (12) 7.3 

Tbo average age of discarded cows in the United states is 
based on a statistical computation. By averaging tb.e number of 

kieifars i to 2 years of ae being kept for dairy purposes in this 
Country du.rii tb. years 1920-1926, tbe average number of b ifers 

kept for replaceunt is obtainet. T average number of dairy cows 

in tkie United States during the sa years was divided by the nurn- 

ber pt for relacennt, and the res.i1t, naly 5.3 years, repre- 

sents tbe number of years required to replace tk average cow. This 

may also be interjreted to be tk average life of tk co;; after ski. 

is two years old. As a cow requires two years for growth and davel- 

opnent tI actual age at time of disoarding is 7.3 years. 
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Table IV shows that the cows in the college herd have not been 

kept as long as the average dairy cows in the United States. This 

has been due to more careful weeding out of poor producers and 

cows of poor type from the college herd. There was not a wide 

difference between the average age at which clean cows and react- 

ing cows were discarded.. Undoubtedly many of these reacting cows 

would havi been sold. had. they not been kept for ezperimexital pur- 

poses. From the standpoint of oouircial d.airying this comparison 

is not especially significant. 

Seventeen cows failed to produce normal calves after aborting. 

Of these cows, 7 were sold to the butcher because they were non- 

breeders, 6 were sold to the butcher because of poor production, ami 

4 died from various cause s. The se cows were in the herd an average 

of 11.2 montas following the abortion. The average age at tine of 

sal. or death was 5.6 years. Thess cows represent 29.31 per cent of 

the total number of cows that aborted. This is evidently a much 

greater percentage of discarded cows than would be the case with 

normal cows of that age. 

The Number of Oaveuer_Cow 

The oi hundred thirteen cows that were in the college herd. for 

their entire useful life were used for this study. Tab]. V compares 

the average number of calves produced by the reactors and. by the 

non-reactors, A calf is considered as a living calf at tine of 

birth. 



22 

Table V. 

Tk influence of abortion infection of tke number of 
calves produced per cow in tk college dairy berd. 

Clean Reacting 
COWS COWS 

Number of cows studied 57 56 

Average number of calves per cow 3.05 2.37 

iiro.ntage of normal 100.0 77.7 

This table shows tkat t1 reacting cows produced only 77.7 per 

cent as many calves as did the olean cows. If tbe valu. of 2O.59 

as estimated by Wtiite (2) is credited to each cow per calf produced, 

tbe clean cows will return 6l.67, while the reacting cows retn 
only 48.80. In tbe college herd the conditions are not wkat would 

be f omd on many farms, since many of the reacting cows were retained 

for experimental purposes after they bad ceased to be profitable. 

In the Dickson herd the average number of calves registered dur- 

Ing the three years 1919 to 1921 inclusive was 21. i!ter many of 

the cows beca infectad, the number registered dropped to an ay- 

erae of 15.5 per year from 1923 to 1926. That is only 73.81 per 

cent as many calves, whili the average number of cows remained at 

tnty eight. This agrees quite closely with the college herd. 
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The Butterfat Degntage. 

To ascertain if there was any apreoiable influince of the abor- 

tion infection on the butterfat content of the milk, the average 

tests of th. cows for each lactation used later in this study wer. 

compared. Table VI shows the avera tests of the cows prior to au 

abortion, immediately following the abortion, and in normal lacta- 

tions subseqtant to an abortion. 

Table VI. 

The influence of the abortion infection on the butterfat 
content of the milk. 

.verage butterfat 
p. ro. ntage 

e as asases flan _____________________________________________ 

lactations prior to an abortion 4.6 
lactations imndiately following an abortion 4.270 

Normal lactations subsequent to an artion 4.172 

Total variation in the averages .096 - a - ap. flJ. ------------------ r 

T he above tab le inc lude s ave r age s of 7 Je r se y, 6 Ho is t. in and 

8 Ayrahire cows in each grou. The variation was very slight, and 

presumably may be due to errors in the technique of testing rather 

than to the influence of the abortion infection. 
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The 4j11 Prpdupt Ion Thjng the IctatIon I rditli ïollowig 

aa Abortion, 

A oup of twenty o cows in the college dairy herd, and seven 

cows in the herd of J. M. Dickson and Son, were available for this 

study. Each of these cows had completed on or mori normal lacta- 

tions prior to an abortIons They latir aborted and their production 

f or the lactation following was available for one or more lactations 

immediately following the abortions. Subsequently they calved nor- 

mally and comule ted. normal lactations. Table VII is a summary of 

the average production of the&e cows. 

Table VII. 

The influence of the abortion infection on milk production 
in the lactation idiately following an abortion. 

No. of Milk production 
cows Prior to Following 

abortion abortion 

(The O.S.A.C. rd) 

Jersey 7 7046.5 3988.6 

Holstein 6 10097.2 8469.9 

Ayrshir. 8 lO24.2 7993.4 

Average all breeds 21 9125.9 6817.4 

Percentage of normal 100.00 74,70 

(The Dickson Ird) 
J. r se y 7 8142.2 5931.6 

kercentage of normal 100.00 72.82 
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The length of the actual lactations varied widely. lE. ordir to 

overcona this variation, the production during the 305 day period 

following the calving or abortion was determined for each lactation. 

The 305 day period represents the normal averae lactation, By 

using this standard lactation period all cows are iUt on an equal 

bas is. 

To compare these lactations it was necessary to compute them 

to the mature equivalent production. Clark (13), Ragsciale, Turrar, 

et al (14), iarl and Mirar (15), Gowen (16), (17), and (16), Graves 

and Forman (19), and Fohrman (20) have each published factors for 

computing the maturi equivalent production of cows of various breeds. 

The factors published by Clark are based on a study of the records 

of cows kept in college dairy herds, including the herd at Oregon 

State Agricultural College, hence they re se lected for use in 

this study. 

Mamy of the cows were on Advanced Registry or Register of Merit 

tests for one or more lactations. During these lactations the cows 

were usually milked three tiwes per day. ckles (10) estimated. the 

production of cows under herd conditions to be 58 per cent of their 

production when under official test conditions. oodward (21) 

found that cows in the governrrent herd at beltsvilli, Maryland 

produced approximately 50 per cent more milk when they were kept 

under official test conditions, tnan when they were under ordinar. 

herd conditions at that place. The writer compared the productior 

of thirty sLx cows in the col].ge herd kept under ordinary herd and. 
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official tist conditions. I found that tk mature equivalent pro- 

duction of tk cows under bsrd conditions wae 72.9 per cent of their 

production when under test conditions. 

The study by Eckles (lo) included many cows milked four times 

daily, and the y.arly production of test cows was compared with the 

production of other cows when thay vere bred to calve within twelve 

months. In Woodward's studr the lactations were all standardized 

to equsi length. The cows re mild three times daily, and re 

stabled in box stalls when on test. In tba coulee herd. the cows 

were also milked three tices daily, but were stabled in tb regular 

stanchions besids the other cows. The average of the factors found 

in the B.ltsville bard, and in tbe Oregon state Agricultural College 

herd was 69.8. It was therefore decided to use .7 aa a factor for 

converting tba records made while the cows were on test to here 

conditions. This is the same as the factor used by White and his 

associates (3) in computing the mature equivalent productions shovn 

in figure I. 

In some Instances the cows bad two or more normal lactations 

prior to aborting. In such cases all records were computed to the 

mature equivalent, and tbe average of these equivalents was used. 

as a basis for comparing the lactations of that particular cow. 

The difference between the different breeds is not considered 

of special significance. This does not mean that oze breed is ay 

more susceptible than any other, but that the cows used. in this 

study happened to vary more in one breed than in the others. The 



results agree quite closely on the two herds 

a somewhat greater decline than found in the 

herd (2) where the decline was reported. as i 

approximately the same as estimated by iins 

a 25 per cent decline. 

The difference in the production of the 
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as a whole. Tare is 

Coruecticut station 

.l jer cent. It is 

and LIiller (4), naziy 

average cow studied 

and her production following the abortion is 2308.5 iounds. Valuing 

milk at per hundredweight, the return from an abortion in- 

feoted cow would be 69.25 less than for a cow free from the disease, 

iiuring the lactation ininediately following the abortion. This loss 

of 2308.5 pounds of milk is also nearly one half of the average 

amival milk Droduction per cow in Oregon. 

The Pearsonian coefficient of correlation (22) between the ay- 

erage annual milk production and the percentage of decline following 

the abortion, was found. to be 327 .112. This indicates that 

there may be some relationship botween th normal dane of production 

and the percentage of loss following the abortion. The nuznLer of 

cows used was too small for the correlation to be significant. 

iiK Product ion in a Torrna]. lactation Subuent to an Abortion, 

?wenty one cows in the college herd and seven cows in the Dickson 

herd were available for this comparison. Their records .;ere comuted 
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to the 305 day mature herd equivalent as previously discussed in 

this paper. Table VIII ives the aJnmary of this study. 

Table VIII. 

The Influence of abortion infection on the milk roduction 
in the normal lactations subsequent to an abortion. ( See 
appendix ). 

Number i.iil]c roductIon 
of Prior to Nor. lac. 

cows abortion sub. to 

abortion 

(The O.s.A.0. Herd) 

Jersey 7 7046.5 5324.2 

Holstein 6 10097.2 8820.8 

Ayrshlre 8 10234.2 7876.1 

All breeds 21 9125.9 7340.4 

lircentage Of normal 100.0 80.4 

(The Dickson }rd) 

Jersey 7 8142.2 7119.5 

Percentage of normal LU.O 87.4 

There was a variation in the amount of deciths In the production 

during the normal lactations subsequent to an abortion, ranging from 

nothing to as much as 50 per cent, and averagth btwen 15 and 20 

per cent. Variation was observed between breeds. This was not 

thought to b. due to one breed being any more resistant, or any 
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more susceptible than any other breed. The main variation in jaro- 

duction was that of the individuals regardleEs of the breed. 0Es 

of the important factors concerned in this variation was undoubt- 

edly the amount and intensity of udder infections in the individual 

animals. Th. yield of the seven Jerseys was 75.5 per cint, the six 

Holsteins 87.3 per cent, and the eight Ajrsnires was 76.9 per cent 

of their normal mature equivalent milk yield. Th, mean percentage 

in these normal lactations subseuent to aborting was 81.8 per cent 

of the normal yield previous to aborting. 

Only three cows in the collige herd, Ios. 8, 10 and. 415, and 0ES 

cow, lass, in the Dickson herd yielded as high a mature milk equiv- 

alent in the normal lactations subsequent to the abortion as they 

did before aborting. The chances that a cow will return to normal 

are only one in seven, or 14.3 per cent, if these data can be applied 

universally. 

It was thought that th developing fetus might inhibit the milk 

production in the latter part of so of these lactations. The 

rnmiber of days in the normal lactations that a fetus was carried ay- 

eraged 127 days in the group prior to the abortion, and 117 days in 

the group subsequent to the abortion, for the cows in the college 

herd. No attempt was made to establish a correction for this con- 

dition. 

IIilk ProductionbIalf-sisters. 

A group of half-sisters, 20 daughters of Oregon Ester Pan, and. 14 

daughters of Yi11owmoor Robinhood 26th, all Ayrsnires, and from cows 
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having similar breeding and production records, were compared. 

Their records were studied with relation to the actual nilk yield 

during the 305 days following the abortion or calvigg, except in 

the case of records made while the cows were on test, when the 

factor of .7 was used to convert these records to herd equivalent 

yields. Table IX shows th. average production per lactation for the 

first four lactations Of these cows. 

Table IX. 

he influence of the abortion infection on the records of 
half-sisters. 

Olean cows eactors l*rcent- Lactation No. Lbs. milk No. Is ilk age 

(Daughters of Willowmoor Robinhood 26th) 

First 11 6093.5 3 5255.2 86.2 

Second 7 7216.8 6 5761.4 79.8 

Third 4 7906.4 6 7437.8 94.]. 

Fourth 5 8047.5 4 7131.5 88.6 

average 7180.6 b264.3 87.d 

(Daughters of Oregon Peter Pan) 

First 15 7115.0 5 6205.2 87.2 

Second 8 7281.7 5 6278.6 86.3 

Third 5 8742.6 3 6181.4 91.7 

Fourth 3 87L.9 2 5734.6 65.8 

¿verage 7580.7 6099.9 80.5 
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The average ae of these cows was nearly the sau'e for each lacta- 

tion, there being only a month or two difference in sach instance, 

The average yield of the reactors was lower in every lactation 

than was the yield of the clean cows. The reacting daughters of 

Willowmoor xobinhood 26ta produced only 87.2 er cent as much milk 

as did their half-sisters that were abortion-free. The daughters of 

Oregon ter 1an showed a greatr variation. The reactors yielded 

only 80.5 per cent as well as did the olean cows. This difference 

may be partly due to the fact that the daughters of Oregon liter Pan 

were on a higher plane of production. The correlation previously 

xntioned shows that there may be some relationship between the plaxi. 

of production and the subsequent production following an abortion, 

but the number of cows available for correlating was too limited for 

thare to b. anj significance to the result. 

Of the thirty four lactations of reaoting cows included, in this 

study, only 16 were made imidiate1y following an abortion. Two 

COWS, NOS. 428 and 438, never aborted, but were reactors to the test 
for the infection. These data agree with those of the previous sec- 

tion, and show more conclusively that reacting cows are poorer pro- 

ducers than are cows that have not becon infected. 

Milk Yii4 and be Time tk bortd 'stus. wai Carried. 

A correlation was made between the number of days that the abor- 

ted fetus was carried. and the ercezitagu of the normal milk yield 

produced iinediate1y following the abortion. Twenty eight cows were 

available for this correlation. Tba coefficient of correlation was 
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found to be 
- .111. since the probable error of this value 

of r is more tnan one seventh (23) of its computed valii, there 

can be no significance attached to the correlation. It is possibis 

that with a larger number of cows it might be observed that sont 

re lationship exists. 

A history of these cows reveals other factors of importance in 

determining the resultant production besides the length of time the 

fetus was carried. Cow No. 8 produced 79.3 per cant of her normal 

yield following an abortion 62 days after being served. There were 

apparently no secondary infections and. the cow was still producing 

ll from the stimulus of the previous calving. Cow No. 20 aborted 

a fe tus t ha t had be e n carr ie cl 2 65 days . She pr oduce d. 6 0. 9 pe r cent 

of her previous normal yield. This cow had. aborted earlier in life 
ai having sohne uddar trouble. Cow No. b aborted. a fetus 211 

days old. Her udder became so badly infected that she produced only 

163.4 pounds of milk during the following year. Cow No. 10 aborted 

190 days after service. She was one of the few cows that produced 

the ir noi,sal amount of ml 1k following an abortion. 

The 14f jna Lli]ì Prothctio 

The total production of the 57 clean cows and the 56 reacting 

cows that spent their entire useful life in the college dairy herd, 

was determined. Table X gives the average lifetime productions of 

these cows. 
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Table X. 

Tk influence of tSe abortion infection on the 1ifetin 
production of cows in the college dairy kard. 

ITumbir Average Percentage 
Group of production of normal 

cows of milk production 

Abortion-free cows 57 25,525.5? 100.00 

Cows that aborted their 
first calf 22 13,556.64 53.11 

Cows that aborted during 
their first or second 
gestations, and reactors 
that did not abort 43 10,893.21 73.62 

Tk abos table represents the actual production of the cows, 

and has not bien computed for age, length of lactation or for the 

conditiona under which the cow was kept. The data are in accordance 

with what might be ecpected when the decreased breeding efficiency 

and lowered productive ability are both considered. 

On observing the above, the thought may come to the reader that 

the production of the abortion-free cows is much lower than it should 

b.. This may be the case, for the college herd has been closely 

culled to eliminate the low producing and. poorer trpe cows. This 

culling bas shortened the average life of the cows to iarly one year 

less than the average for the United States. 

Another comparison of lifetime production was mad. by calculating 

the production of a typical clean cow as found in the preceeding 
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sections, and. of a typical aborting cow. Based on the mature equiv-. 

aient herd average for 1928 of 9594.8 pounds of milk, dropping of 

tne first calf at two years three months, ath calving ev.ry-407 days 

thereafter, until the age of 6,7 years, and. using Clark's (13) 

factors for ooniçuting the prothction at ai age based on the mature 

herd equivalent, it was found that an average clean cow would jro- 
duce 28,036.4 poui4s of milk in her lifetime. 

The computed production for the aborting cow was 15, 942.3 pounds. 

This is based upon the cow aborting at two years and. producing 73 

per cent of her normal for that age. She should. calve again 563 days 

following the abortion, and every 425 days thereafter until she 
reaches the age of 6.2 years. Following each of these normal caiv- 

ings she should produce 80 per cent of her normal for that age. 

It may be observed that from this computation the aborting heifer 

will produce only 56.86 per cent of her yield had. she not aborted. 

This is very close to the actual conditions found in the college herd, 

of 53.11 per cent of the normal. At Oak Hill .state, Thompson's (7) 

reacting herd produced an averae of only 51.17 per cent of the ay- 

erage yield of the clean herd. during a period of two years. 

The average co' in Oregon produces approximately 190 pounds of 

butterfat per year. .t 48 cents per pound this butterfat would be 

Worth 9l.20. Forty hundredweight of skimmilk at 20 cents per hundred 

would be worth lO.0O. This makes an average gross annual return of 

l01.20 per cow from products. If this return re reduced to 55 per 

Cent due to abortion infection, it would be only b5.66. This means 
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a loss of 5l.l4 per cow. If twenty per cent of the 216,000 dairy 

cows, estimatsd to be on farnis in Oregon January 1, 1928 by the 

United States Department of Agriculture (12) are infected with 

abortion, there would be 43,200 infected cows in the state. At 

$51.14 per cow, this would mean au annual loss of over 2,00O,0O0.0O 

from milk production alone, due to abortion infection. 

A Jersey breeder near øorvallis bas estimated tbat the losses 

in his herd from the decreased milk production have been only 15 

per cent of th. total loss. Other losses estimated were: calves, 

depreciation in value of cows, increased mortality among cows, 

Improper matings, loss of prestige, and veterinarians services, 
remedies, etc, necessitated by the infection. All of these losses 

will not occur in every herd, but most of them will be present 

to a greater or lesssr extent. 
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S1JIA AND CONCIJJSIONS 

No definite forecast can be rnad.s relative to the economic use- 

fuiriess of infected cows. Their usefulness will dspend upon whether 

or not they are purebred or grade, the blood lines, the plane of 

production, the breeding efficiency, the intensity of the iiiÍ'ection, 

the ages of the cows, secondary infections such as udder trouble, 

and the natural resistances of the animals. Based on the results 

of this study, the usefulness of a large group of cows may be sum- 

marized as follows: 

1. Interference with the normal reproduction was found to cause 

a loes of over one half year of the productive life of the cows 

that aborted. 

2. Cows that have aborted apparent1r do not complet.1 return 

to their normal breeding efficiency later in life. 

3. The useful life of a cow infected with abortion is probably 

shortened by at least 20 per cent. 

4. Nearly 30 per cent of the cows that aborted failed to drop 

normal calves again. 

b. In a badly infected herd the calf crop is rethced by 

approximately 5 per cent. 

6. The butterfat content of the milk is apparently uninfluenced 

by the infection. 

7. The most serious decline in milk production comes in the 

lactation iimidiately following the abortion. This decline averages 

nearly 30 per cent. 
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8. A decline of nearly 20 per cent in the milk yield is ob- 

served in the normal lactations of infected cows. 

9. When the decreased milk yield and the loss of productive 

life are both considered, a heifer that aborts her first calf may 

b. expected to produce only about 55 to 60 per cent of the yield 

that v:ould be expected had she not becoi infected. 

10. Of the 56 cows in the college herd that were observed to 

abort during a period of 15 years, only 2]., or 37j- per cent corn- 

pleted a normal gestation and lactation cycle following the abortion. 

0f these 21 cows, only three, Or 14,3 per cent produced as much 

milk as was to be expected. 
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Table XI. 

The computed average production of 4 rer cent milk per cow 
in the college dairy herd, b:, years from 1915 to 1928. 

iv$r age 
Year powids of 

4%milkper 
cow 

1915 11,000.8 

1916 11,399.3 

1917 8,961.0 

1918 8,943.8 

1919 7,638.9 

1920 6,635.4 

1921 7,997.8 

1922 7,484.8 

1923 8,078.4 

1924 8,012.0 

1925 8,774.8 

1926 10,824.9 

1927 10.011.0 

19 9,594.8 
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Table XII. 

Th. namber and percentage of calvings, abortions, st4rile cows 
and total breeding cows in tae college dairy krd from 1915 to 1928. 

Calvings Abortions teri1e cows Total No. 
Year No. Pot. No. Pot. No. Pot, cows 

1915 15 71.4 2 9,5 4 19.1 21 

1916 24 66.8 6 17.6 4 11.8 34 

1917 19 50.0 5 13.2 14 36.8 38 

1918 25 58.1 10 23.3 8 18.6 43 

1919 40 67.8 13 22.0 6 10.2 59 

1920 39 66.1 11 18.6 9 15.3 59 

1921 41 60.3 15 22.7 12 17.6 68 

1922 50 75.8 8 12.1 8 12.1 66 

1923 30 71.4 4 9.5 8 19.1 42 

1924 46 8.7 b 10.9 5.4 55 

1925 38 88.4 3 7.0 2 .6 43 

1926 50 94.4 1 1.9 3.9 53 

1927 46 93.8 0 0.0 3 6.5 49 

1926 58 87.8 3* 4.6 5 7.6 66 

Note: Tk thre abortions t5at ocourrd in 1928 re pparent1y 
du to causes otkr than abortion in.fection, since the organism 
could not be isolated from any of the fetal membranes. 
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Tabis XIII. 

Th dates a wLLich tk cows in the college dairy herd first 
showed a negative reaction to the test or Abortion infection. 

Cow ]te Cow ]te Cow Dati 
ITo. No. No. 

2 1-17-19 212 4-17-19 436 3-lO-2l 
3 12-9-18 215 1-21.-19 437 6-7-20 
4 1-17-19 216 1-6-26 438 11-14-21 
5 12-9-18 217 3-8-19 440 2-'e-22 
6 4-19-19 224 9-15-21 441 3-10-21 
10 5-7-19 226 5-22-23 442 12-11-21 
12 4-19-19 227 6-14-21 446 5-3-24 
15 1-17-19 232 3-2-26 454 2-18-23 
16 4-19-19 236 1-4-24 467 5-13-24 
17 12-9-16 248 7-17-28 602 3-13-19 
19 4-19-19 404 7-?-19 606 1-17-19 
20 1-17-19 405 3-8-19 607 1-10-19 
21 1-17-19 407 1-17-19 609 3-13-19 
22 1-10-19 409 4-19-19 610 
23 4-19-19 413 1-21-19 612 3-13-19 
24 1-10-19 414 1-21-19 614 5-28-19 
27 7-12-20 415 12-10-18 615 3-13-19 
28 12-15-20 416 1-17-19 616 3-13-19 
29 4-12-21 418 1-21-19 618 7-9-19 
30 11-14-21 419 l-17-19 619 10-9-19 
36 3-15-22 420 1-17-19 622 10-10-21 
37 7-1-22 421 1-17-19 624 i-11-22 
40 4-2-24 425 3-10-21 625 6-1-23 
44 8-7-24 428 1-12-20 626 10-5-22 
47 5-13-24 429 8-9-20 632 2-9-23 
202 4-17-19 40 5-5-25 634 6-5-24 
204B 1-21-19 432 7-12-20 635 3-3-25 

636 3-30-25 

i;ots: Thrucmght this stud-y dat.s are indicated as 3-30-25, 
which gives the month, day and year respectively. 

Serological tasting for abortion i2..fection began in cember 
1918. 
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Table XIV. 

Tk variation in tk lengtki of the intervals between normal 
calvings of abortion-fra cows in the college d.airy herd. From 
the breeding record books of the ipartnnt of .iry Husbandri, 
Oregon Stats Agricultural Collige. 

Length of No. of viation Deviation Product of 
interval intervals z number (deviation)2 
in days x flulflbir 

650-699 5 6 30 180 

600-649 3 5 15 75 

550-599 1 4 4 16 

500-49 7 3 2]. 

4b0-499 17 2 34 68 

400-449 27 1 27 27 

350-399 47 0 0 0 

300-349 35 -1 -35 35 

250-299 2 -2 -4 8 

Totals 144 92 472 

Geometric mean 406.44 j 5.08 

Aritthietic ian 407.8 

Standard d*viation 90.5 
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Table XV. 

The variation in the length of the intervals between normal 
calvings in all cows in the college dairt herd prior to the time 
of their aborting. Sor of these Co'.vs later bec infctcd 
while others remained abortion-free. From the breeding records 
of the Departnnt of Le.iry Hiisband.ry, Oregon State Agricultural 
College. 

Length of Io. of Deviation Deviation Produot of 
intervals intervals z number (deviation)2 
in days z number 

800-899 2 4 8 32 

700-799 2 3 6 18 

600-699 14 2 28 56 

500-599 2? 1 27 27 

400-499 138 0 0 0 

300-399 143 -1 -143 143 

200-299 3 -2 -6 32 

Totals 329 -80 288 

Geometric mean 425 .± 3.48 

Áritietio mean 417.8 

Standard deviation 93.5 
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Table XVI 

The variation in the length of the intervals between an 
abortion and. the following normal calving in cows of the college 
dairy herd. Data from the herd records of the Departnnt of Dairy 
Hsbandry, Oregon State Aicultural College. 

length of No. of Deviation Deviation Product of 
intervals intervals i number (deviation)2 
in days i number 

2100-2199 1 16 16 256 

1800-1899 1 13 13 169 

900-999 2 4 8 36 

800-899 5 3 15 45 

700-799 2 2 4 8 

600-699 2 1 2 2 

500-599 7 0 0 0 

400-499 15 -1 .15 15 

300-399 13 -2 -26 52 

Totals 48 17 583 

Geometric xan 584.9 j 37.33 

Arithmetic mean 563.8 

Standard deviation 346.8 
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Tabla XVII 

The variation in the length of the intervals between normal 
calvings subsequent to an abortion in cows of the college dairy 
herd. Ita from the herd records of the Departznt of Dairy 
Husbandry, Oregon State 3.gricultura1 College. 

length of No. of leviation Deviation Product of 
intervals intervals i rnnber (deviation)2 
in days X number 

700-799 1 3 3 9 

600-.699 2 2 4 8 

500-599 11 1 11 11 

400-499 19 0 0 0 

3OO-39 32 -1 -32 32 

200-299 1 -2 -2 4 

Totals 66 -16 64 

0 ---------------------------------------------------------------- 

Geometric unan 425.26 8.19 

Aritbitic an 425.9 

Standard deviation 98.4 
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Tabla XVIII. 

A oornarison of tt average interval between normal ealvings 
and abortions to normal calvings, b breeds in the college dairy 
herd. Data from the breeding records of the ipartrint of Dairy 
Husbandry, Oregon state Aicultural College. 

Jersey Guernsey yrshira Holstein A].]. 

breeds 

Abortion-free cows: 

No. intervals 39 15 48 42 144 

Av. no. days 390.4 414.7 599.6 4O.7 407.8 

All cows, (Sox later 
aborted, others re- 
mained clean): 

No. intervals 33 i7 133 76 329 

Av. no. days 422.1 422.9 397.2 446.9 417.8 

Abortion to normal 
calving: 

No. intervals: 14 4 19 9 46 

Av. no. days 748.8 565.0 466.2 513.0 563.8 

Normal calvings sub- 
sequent to an abortion; 

No. intervals 20 4 28 14 66 

Av. no. days 437.7 411.5 410.9 443.3 425.9 
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Table XIX 

The variation in the nuinber of services per pregnancy in 
the abortion-free cows of the college dairy herd. Data from 
th. breeding records of the Departnt of Dairy Husbandry, 
Oregon State Agricultural 6ollage. 

No. of No. of Deviation Deviation Product of 
Services per Pregnancies x number (deviation)2 
Pregnancy z number 

8 4 6 24 144 

7 6 5 30 150 

6 3 4 12 48 

5 11 3 33 99 

4 21 2 42 84 

3 25 1 25 25 

2 42 0 0 0 

i 125 -1 -125 125 

Totals 237 41 675 

Geometric mean .173 j .0735 

Aritbntic mean 2.17 

Standard deviation 1.68 
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Table XX. 

Tk variation in the nwnber of services per pregnancy in all 
cows in the college dairy herd prior to an abortio. On of these 
cows later beca infected, while others remained abortion-free. 
Data from the breeding records of the iartxznt of Dairy Husbandry, 
Oregon State igricultural College. 

No. of No. of viation Deviation Product of 
services pregnancies z number (deviation)2 

per x number 
pre gna1cy 

15 1 13 13 169 

n 1 9 9 81 

10 2 8 16 128 

9 1 7 7 49 

8 6 6 36 216 

7 8 5 40 200 

6 8 4 32 126 

5 19 3 57 171 

4 35 2 70 140 

3 52 1 52 52 

2 84 0 0 0 

1 282 -1 -282 282 

Totals 499 50 1616 

Geontric nan 2.10 .054 , Standard deviation 1.79 , ..ritkm tic 
nan 2.09 
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Table XXI 

The variation in the number of services required per preg- 
nancy iinediately following an abortion, in cows in the collage 
dairy herd. ta from the breeding records of the Departnt of 
Dairy Husbandry, Oregon 3tate Agricultural College. 

No. of No. of Deviation Deviation Product of 
Srvices per Pregnancies z number (deviation)2 
Pregnancy z numbe r 

13 1 10 10 100 

12 0 9 0 0 

11 1 8 8 64 

10 0 7 0 0 

9 2 6 12 72 

8 0 5 0 0 

7 2 4 8 32 

6 1 3 3 9 

5 3 2 6 12 

4 7 1 7 7 

3 6 0 0 0 

2 11 -1 -11 11 

1 14 -2 -28 56 

Totals 48 15 363 

Geortric an 3,312 j .26? ArithmetIc mean 3.35 StanLlard 
deviation 2.74 



Tab]. XII 

The variation in the number of services required per preg- 
nancy following a normal calving in cows that have aborted in 
the collige dairy herd. Data from the breeding record books of 
the Ipartnnt of Dairy Thisbandry, Oregon State Aicultural 
Collage. 

No. of No. of viation Deviation Product of services per pregnancies x number (deviation)2 preianoy 

13 1 11 11 121 

12 0 10 0 0 

11 1 9 9 81 

10 0 8 0 0 

g 3 7 21 147 

8 1 6 6 36 

7 5 25 125 

6 3 4 12 48 

5 3 3 9 27 

4 9 2 18 36 

3 16 1 16 16 

2 30 0 0 0 

1 69 -1 -69 69 

Totals 141 58 706 

Geometric iian 2.411 j .126 Arithetic xan 2.41 Standard 

deviation 2.24 
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Tabu XXIII. 

Tb. average zwnber of services per pregna.oy by breeds in tha 
college d.airy b.rd. Data from the berd records of tb. £4partrnt 
of Dafry Husbandry, Oregon Stat Agricultural College. 

Jersey Ayrshire All 
Guarnesy Holstein breeds 

Abortion-free cows: 

No. pregnancies b7 28 87 65 237 

Av. no. services per 
pregnancy 2.05 1.82 1.90 2.80 2.17 

All cows prior to an 
abortion, (So later 
becan iiifected, others 
free from tk infection): 

No. pregnancies 122 67 192 118 499 

Av. no. services per 
pergnancy 1.96 2.37 1.67 .73 2.09 

First pregnancy following 
an abortion: 

No. pregnancies 16 5 16 11 

Av no. services per 

pregnancy 3.56 3.40 1.58 3.27 3.35 

Following normal calvings 
subsequent to an aborticn: 

No. Pregnancies 49 13 50 29 141 

Av. no. services per 
pregnancy 2.88 2.92 1.62 2.76 2.41 
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Tabu XXV. 

The variation in the ages of the reacting cows at the time 
they re discarded from the college dairy herd. 1ta from the 
breeding record books of the partrxnt of iry Hasbandry, 
Oregon Stats Agricultural College. 

Age when Io. of viation Iviation Product of 
discarded cows x number (deviation)2 

z number 

13 1 8 8 64 

12 1 7 7 49 

11 4 6 24 144 

10 4 5 20 100 

9 5 4 20 80 

8 3 3 9 27 

7 6 2 12 24 

6 b 1 5 5 

5 5 0 0 0 

4 11 -1 -11 11 

3 7 -2 -14 28 

2 4 -3 -12 36 

Totals 56 68 568 

Geontrio mean 6.71 j .286 Arithmetic mean 6.2 

Standard deviation 3.18 
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Table WI. 

The variation in the number of living calves dropped by tk 

Clean cows discarded from the college d.airy herd. Data from the 
herd. records of the lpartment of Dairy Husbandry, Cregon State 
Aicultural College. 

No. of No. of ieviation Iviation Iroduot of 
calves cows i number (deviation)2 
per 00W X number 

12 1 9 9 81 

11 0 8 0 0 

lO 0 7 0 0 

9 1 & 6 36 

8 2 5 10 50 

7 3 4 12 

6 2 3 6 18 

5 7 2 14 28 

4 8 1 8 8 

3 4 0 0 0 

2 7 -1 -7 7 

1 14 -2 -28 56 

0 8 -3 -24 72 

Totals 57 6 404 

Goxrtric mean 3.10 j .239 ritheanic an 3.05 

Standard deviation 2.66 
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Tabla T'VII. 

The variation in the number of living calves dropped by the 
reacting cows discardad. from the collage dairy herd. Data from the 
herd records of the Departrrnt of Dairy Husbandry, Oregon State 
À.gricultural College. 

No. of No, of Deviation Deviation Prothict of 
calves cows z number (deviation)2 
per cow z number 

7 5 5 25 125 

6 1 4 4 16 

5 3 3 9 27 

4 4 2 8 16 

3 10 1 10 lO 

2 10 0 0 0 

1 12 -1 -12 12 

0 11 -2 -22 44 

Totals 56 22 250 

Geontric ian 2.393 ± .189 

.à.rithntic nan 2.37 

Standard deviation 2.11 



56 

Table XXVIII. 

.Ii1k production data o cows in the college dairy berd prior 
to an abortion. Data from the herd records of the ipartnnt of 
Dairy Husban.ry, Oregon State agricultural College. 

Cow Ags Actual 305 day Computed 305 Carried 
No. yr. inc. prdn. milk lbs. day prdn. lbs. calf da. 

4 2 8 4554.2 5419.5 85 
4 4 1 6214.9 6774.2 173 
5 1 10 4579.9 5953.9 34 
5 3 4 6240.6 7501.9 148 
b 4 8 9336.ÎT 6917.4 142 
8 2 11 ?054.2T 5777.4 140 
8 4 1 6770.3T 5165.7 L2 

10 3 11 7117.ST b530.5 
16 2 3 8491.1T 7251.4 68 
16 3 8 8?49.ST 6859.6 115 
19 2 7 6757.3T 5676.1 177 
20 2 1 7814.8T 6783.2 136 

201 3 3 9299.5T 8592.7 198 
201 4 4 11361.OT 9225.1 227 
204B 2 4 9097.3 13373.0 119 
217 2 0 8677.ST 9172.1 207 
223 2 lO 10958.1T 10585.5 50 
212 2 8 10996.1T 9964.6 177 
216 2 2 7459.2T 9257.7 157 
216 3 4 6805.8 8915.6 100 
216 4 8 5692.5 6489.4 165 
216 5 II l4791.7T 11493.1 122 
216 7 3 9209.8 9301.9 
216 9 6 5326.4 5326.4 247 
216 10 5 9266.7 9266.7 210 

407 2 9 6751.2T 6699.7 143 
407 4 0 7283.4 9686.9 234 
407 4 11 10726.9T 9160.8 219 
409 2 4 8932.4T 9374.7 175 
409 3 6 10027.2T 9686.2 207 
409 4 6 9931.6 12676.e 
409 6 1 12975.5T 10263.6 125 
409 7 4 10298.9T 10916.8 176 
409 8 6 1l744.4T 8221.0 182 
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Table )VIII (Continued). 

Cow Age Actual 305 day Couputed 305 Carried 
Izo. yr. mo. prdn. milk lbs. d.ay prcln lbs. calf d.ays 

415 2 2 5975.2 8963.6 
418 2 7 6864.5 10090.6 111 
421 2 4 6350;9 9462.8 188 
431 2 6 7627.4 11288.5 164 
432 2 4 9282.9T 9681.1 143 
446 2 4 9137.0 13614.1 

Note: T oo1wn headed"cow io.reprosents the number of tkA 

cow in question. The Jersey numbers begin with 1 and oentinua to 

200, The Holstein numbers are betymen 201 and 400. Tb Ayrshire 

numbers start with 401 and end with 600. The age is at the tir the 

lactation was started. The actual production column shows tne amount 

of milk producid during the 305 day period following; the calving or 

abortion. Vihen this production is follovd by the letter T, the cow 

was kept under official test conditions while that production was 

made. The computed mature herd equiva1nt, as discussed previously 

is shown in the column heaìed 'comouted 305 day prdn. lbs.' The 

number of days that a developing fetus was carried is shown in the 

right column. This rejresents the interîal elapsing between the 

time of service aìd the close of the 305 day lactation eriod chosen 

for this study. It dos not mean that the fetus WS exe11ed or died 

at that tina. 
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Table XXIX. 

Milk production data on cows in the college herd during lacta- 
tions imridiately following an abortion. Data from the herd records 
Of the ]partrint of Iiry Husbandry, Oregon state ricultural 
College. 

Cow Age Actual 305 day Comuted 305 Carried 
no. yr. mo. jprdn. mi'k lbs. day prdn. lbs calf days 

4 4 10 3333.8 3533.8 181 
4 5 9 2251.6 2319.1 103 
5 5 7 163.4 168.3 183 
8 4 8 5846.5T 4338.0 208 

8 5 7 6218.6 6405.1 116 
lo 5 11 5608.5 5720.7 
16 4 8 4092.0 437.5 246 
16 7 8 4107.8 4107.8 221 
19 3 5 4659.8 5265.5 
20 3 1 3756.8 4357.8 168 
20 3 9 3736.0 4136.2 221 

201 5 2 8999.0 9898.9 241 
201 8 3 5140.3 5140. 224 
2043 2 10 7010.0 9680.8 132 
217 3 0 10495.4T 9540.1 67 
223 4 2 908'.l 10713.1 156 
212 3 8 6820.9 8594.3 157 
216 11 2 4573.4 4766.9 169 

407 5 11 5360.6 6111.1 
409 9 6 656.0 6526.0 231 
415 3 9 6306.9 8514.3 115 
418 3 7 4133.9 5663.4 265 
421 3 7 6711.1 9194.2 126 
431 3 7 10695.2T 10256.7 234 
432 3 3 7059.8 9954.3 l6' 

446 3 11 5810.0 7727.3 63 
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.2able XXX. 

Li].k production data on cows in the college herd duriLg lacta- 
tions following a normal calving subsequent to an abortion. Data 
from the herd records of the Departnt of Dairr Husbandry, Oregon 
State .gricu1tral College. 

Cow ge otual 305 day Computed 305 Carried 
1ÇO. yr. mo. jrda. milk Lbs. day prdn. lbs. calf days 

4 7 10 8588.7T 6072.1 141 
4 8 3 5002.4 5002.4 
4 9 8 2691.1 2691.1 75 
5 6 8 6308.2 6371.3 163 
5 7 10 1363.4 1363.4 207 
5 6 10 884.9 684.9 152 
8 6 1]. 7562.3 7;79 154 
8 5 0 7226.2 7226.2 

10 9 7 9076.4T 6353.5 
lo 10 9 5201.3 5305.3 52 
16 5 50 
19 6 3 7014.ÔT 5008.4 55 
20 4 9 7801.7 8269.8 147 
20 5 11 10173.].T 7263.5 84 
20 7 4 1609.3 1609.3 271 
20 8 6 3643.6 364..6 26 

201 6 2 14O07.3 10197.2 235 
201 7 1 14535.5T 10378.3 
201 9 3 4195.9 4195.9 233 
201 10 5 6235.6 8235.6 34 
204B 4 1 12021.2T 10013.6 
217 5 4 14767.IT 11163.9 65 
217 6 9 6145.4 6238.3 262 
223 5 4 6329.7 6836.0 258 
212 4 10 1Ol16.7T 7931.4 157 
212 6 1 10227.4 10738.7 211 
212 7 1 l3321.6 9511.6 3 
212 8 9 6993.0 6993.0 91 
212 10 1 6875.3 6875.2 142 
212 11 4 7957.5 6116.6 47 
212 12 10 8448.9 8702.3 196 
216 12 4 7692.7 7923.5 74 



Table X (Continued). 

Cow Age Actual 305 day Computed 305 Carried 
:To. yr. mo. prdn. milk lbs. dar prdn. lbs. calf days 

407 7 6 8320.7T 6115.7 107 
409 10 5 4559.2 4559.2 
415 6 1 8431.2 9527.2 146 
418 4 5 6706.0 8583.7 182 
418 5 6 6460.6 7623.5 235 
421 4 8 8529,9 10662.3 220 
421 5 8 1036]..8T 8413.7 130 
421 6 11 563E.? 6086.5 252 
421 7 10 700..' 7213.8 218 
42]. 6 10 735." 7359.7 21 

42]. 9 9 6730.2 6730.2 265 
421 10 8 6261.7 6261.7 211 
431 4 6 10237.OT 9100.6 50 
432 4 6 7885.6 10014.9 197 
432 5 6 7524.4 8878.8 270 
432 6 4 7172.9 8033.6 275 
432 7 2 8528.1 9125.1 275 
432 8 1 3912.8 3991.0 211 
446 5 5 7390.5 8720.7 269 
446 6 4 9899.4 11087.3 185 
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Table XXXI. 

Suirirnary of tl data ou aborting cows in the college liard, from 
Tablas XXVIII, XXIX. and XXX. 

ior to Following Ior. lact. 

aborting an abortion Sub. Abor. 

Jerseys C 7 cows 

No. of lactations 12 11 16 

Av. no. days calf was carried 111 131 86 
AV. length gestation nor. 182 nor. 
Av. computad prd.n. mi1 lbs. 7046.5 3988.8 5324.2 
x'ercentage of normal prdn. 100.00 56.6 75.5 

Holsteins ( 6 cows 

No. of lactations 13 7 16 
Av. no. days calf was carried. 151 152 132 

Av. length of gestation nor. 211 nor. 
Av. computed prdn. milk lbs. 10097.2 8469.9 8820.8 
Percentage of normal prdn. 100.00 83.8 87.3 

Ayrshiras C 8 cows ): 

No. of lactations 15 8 21 
Av. no. days calf was carried 119 150 134 
AV. length of gestation nor. 225 nor. 
Av. computed prdn. milk lbs. 10234.2 7993.4 7876.1 
lerc.ntage of normal prdn. 100.00 78.1 76.9 

All breeds ( 2]. cows ): 

No. of lactations 40 26 53 

lercentage of normal prdn. 100.00 74.7 60.4 
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Tabla XII. 

Data on cows ft the Di*son krd having records prior to, 
iin::ediately following, anf. subsequent to an abortion. Data from 
rd records of J. M. Dickson and con. 

Cow Age Actual 305 d.ay Computed 305 Pet. 
jr. mo. prd.n, milk lbs. day prthi lbs. norr1 

(Prior to aborting) 

Birdi 1 8 6282.0 8355.0 
Cadie 2 6 8898.0 10704.3 
usy Z 3 7411.0 9034.0 

$usy 4 8 8029.0 8631.2 
Flora 2 9 5645.0 6779.6 
lass 5 9 10222.4T 7370.4 
BO Peep 2 3 4563.0 5562.3 
Florix 2 4 7768.0 9391.5 
Avra 8142.2 100.00 

(Following tbe abortion) 

Birdie 3 0 5108.0 5904.8 
Cadie 5 4 7595.0 7906.4 
Susy 5 7 6876.0 7096.0 
Flora 3 7 4922.0 5527.4 
Lass 6 7 6888.OT 4927.6 
Bo leap 3 1 2607.0 2998.0 
Pionne 4 0 6516.0 7161.1 

varage 5931.6 72.82 

$Normal lactations subsecjueut to an abction) 

Birdie 4 11 7650.0 8047.8 
Cadia 6 5 8344.0 8510.9 
Cadie 7 9 7871.0 7871.0 
Susy 7 5 7664.0 7664.0 
Flora 4 10 4806.0 5075.1 
lass 8 0 9974.0 9974.0 
lass 10 0 8436.0 8436.0 
BO Peep 4 2 6552.OT 4980.6 
Florine 5 3 6293.0 6576.2 

Average 7119.5 87.43 

___ a .................................................. 



Table X)Q(III. 

Comjarison of the records of half-sisters -- Daughters of 
íillovnoor Robjnhooô. 26th. (First lactations). 

Cow Age 305 day milk Comjuted Carried 
Ito. yr. mo. prdn, lbs. for test calf 

(Abrtion cows) 

416 2 11 5419.8 5419.6 19 
420 2 7 4663.8 4663.6 91 
428 3 1 8117.3T 582.1 115 

Average 2 10.3 5255.2 75 

Clean cows 

4]4 2 3 6873.5T 4711.5 70 
415 2 2 5975.2 5976.2 
417 2 3 6383.3 6383.3 116 
418 2 7 6864.5 6864.5 111 
419 2 8 6722.6 6722.6 90 
42]. 2 4 6350.9 6350.9 87 
423 2 8 6662.9 6662.9 186 
424 2 2 4577.7 457fl7 88 
425 2 6 8366.6T 5856.0 115 
426 2 6 7764.8T 5435.4 161 
427 3 4 7487.1 7487.1 209 

.verage 2 6 6093.5 112 

iffrence 4. 838.3 37 

verage productiot of daus of abortion cows 9291.8 lbs. 

average nroductlon of dams of clean cOws 10648.5 lbs. 

Difference in average oroduction of darns 1356.7 lbs. 
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Tab le XXXIV. 

Comparison of the records of half-sisters -- I)augkiters of 

blillowmoor ìobinhood 26th. (Second lactation). 

Cow Age 305 day milk Computed for Carried 
Io. yr. mo. prdn lbs. test. calf. 

(Abortion cows.) 

415 3 9 6976.9 6976.9 115 

416 4 5 9327.OT 6528.9 151 

418 3 7 4133.9 4133.9 267 
420 3 8 647.8 647.8 190 

421 3 7 6711.1 6711.1 178 

428 4 4 14628.6T 10240.0 

verae 3 10.5 5761.4 150 

(Clean cows.) 

414 3 6 6981.8 6981.8 172 

417 3 7 7261.1 7261.1 
423 3 9 7804.1 7804.1 .22 

424 3 6 7547.8 7S47.8 171 

425 3 8 7758.8 7758.8 121 
426 3 8 7718.7 7718.7 209 

427 4 4 9065.2T 6345.6 17 

Average 3 8.5 7216.8 ]a4 

Differeice 2 1455.4 34 

Average production of dams of abortion cows 9945.1 
Average production of dams of clean cows 10555.2 

Diffeznce in average production of d.arß 610.1 
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Tab]. XXXV. 

Comparison of the records of haiZ-sisters -- 1)aughters of 
Viillowmoor Robinhood 26th. (Third lactations ). 

Cow Age 305 day milk Comted Carried 
Izo. dr. mo. prdn. lbs. for test calf. 

(Abortion cows) 

415 6 1 8431.2 6431.2 198 

416 5 7 7276.8 7276.8 236 

418 6 5 6706.0 6706.0 181 

420 4 7 5472.3 5472.3 71 

421 4 8 8529.9 8529.9 63 

426 6 2 8627.5 6627.5 104 

Average 5 3 7437.8 142 

(Clean oOws) 

414 4 7 6440.5 6440.5 96 

423 4 11 13336.5T 9335.6 159 

824 4 8 11495.ST 8147.1 121 

427 6 0 7702.4 770..4 254 

Average 5 .5 7906.4 157 

Difference 2.5 469.4 15 

Average production of dans of abortion cows 9945.1 lbs. 

Average production of dams of clean cows 9632.6 lbs. 

Difference in average production of dams 112.5 lbs. 
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Table XXXVI. 

Coixiparison of records of half-sisters -- Daughters of 
Willowmoor Robinhood 26th. (Fourth lactations). 

Cow Age 305 day milk Computed Carried 
No. r. mo. prdn. lbs. for test calf. 

(Abortion cows) 

416 6 7 8778.7 8778.7 104 
418 5 6 6460.6 6460.6 238 
420 5 8 6528.4 6528.4 91 
421 5 8 10361.8... 7253.3 219 

Average 5 10 7131.5 164 

(Clean cows) 

423 6 2 9620.2 9620.2 51 
5 10 7126.4 7128.4 156 

467 6 11 7393.8 7393.8 254 
Ave rage 6 4 8047 5 154 

Difference 6 916.0 10 

Average production of dams of abortion cows 10571.2 lbs. 

Average prothiction of dams of clean cows 9356.8 lbs. 

Difference in average prothction of dams 1212.4 lbs. 
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Table LVII. 

Comparison of records of half-sisters -- Daußhters of' Oregon 
I*ter Pan. (First lactations.) 

Cow Age 305 day milk Conuted Carried 
ISo. yr. mo. prdn. lbs. for test calf da. 

(Abortion COWS) 

429 2 4 8447.9T 5903.6 164 
437 2 5 59&4.5T 41e9.l 103 

440 3 2 7856.7 7856.7 215 
441 2 3 7582.3 7582.3 197 
442 

2 3 5494.6 5494.6 257 

Agerage 2 6.16 6205.2 187 

(Clean cows) 

430 2 6 9666.1T 6766.3 15 

431 2 6 7648,].T 5353.7 224 
432 2 4 9315.1T 6520.6 205 
435 2 2 9912.9T 6939.1 198 

436 2 0 6376.2 6376.2 224 
438 2 3 11765.79 8237,0 175 

439 2 4 11880.4T 8316.3 201 
443 2 4 4784.4 4764.4 
445 2 7 11732.5T 8212.7 222 
446 2 4 9075.9T 6353.1 20 
447 2 3 5047.1 5047.1 154 

449 2 9 5217.2 5217.2 206 
450 2 7 8686.9T 6082.2 227 
45]. 2 6 5028.9 5028.9 202 
452 2 1 10654.6T 74.2 230 

Average 2 4.4 7115.0 167 

Diffarnce 1.76 909.8 20 

Average production of darns of abortion cows 12058.6 lbs. 

Average production of dams of clean cows 10424.4 lbs. 

Difference in average production Of ds 1634.2 lbs. 
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XXXVIII. 

Comparison of record.s of half-sisters -- Daugriters of Oregon 
Peter Pan. (Second lactation). 

Cow iige 305 day milk Computed Carried. 
No. yr. mo. prdn lbs. for tist calf days 

(Abortion cows) 

431 3 6 6153.4 6153.4 147 
432 3 3 7325.6 7325.6 186 
437 3 11 6776.9 6776.9 191 
438 3 6 6192.0 6192.0 158 
446 3 11 5824.1 5824.1 129 

iverae 3 7.4 6378.6 162 

(Oigan cows) 

430 4 2 7330.2 7330.2 135 
435 3 4 6521.3 6521.3 135 
436 3 2 9793.7T 6855.6 22g- 
443 4 1 5390.5 5390.5 155 
445 3 9 14487.2T 10141.0 256 
447 3 4 6686.9 6686.9 232 
450 3 8 7368.0 7368.0 156 
452 3 3 7960.0 7960.0 225 

Average 3 7.1 7281.7 204 

Difference .3 903.1 42 

Ave rugo 9roductiou of darns of abortion cows 11363.5 lbs. 

Average production of dams of clean cows 9908.7 Lbs. 

Difference in average production of dams 1454.8 Lbs. 



Tabla XIX. 

Comparison of the records of half-sisters -- -'aughte's of 
Oregon Peter Pan. (Third lactation.) 

Cow Ag. 305 day miL Computed Carried 
No. yr. mo. prdn lbs. for test calf days 

(Abortion COWS) 

431 4 6 9678.7T 6773.3 5]. 

432 4 6 7524.4 7524.4 202 
437 4 11 4296.4 4296.4 275 
Ay 4 8 6181.4 176 

(Clean cows) 

430 5 1 2704.0 2704.0 41 
435 4 8 5962.4 5962.4 42 
445 4 10 8908.7 8908.7 201 
450 4 9 6189.0 6189.0 54 
452 4 4 9949.0 9949.0 154 

Av. 4 8.8 6742.6 98 

Difference .8 561.2 78 

Average production of dams of abortion cows 11363.5 

Average production of dams of clean cows 9542.1 

Difference in average production of dans 1821.4 
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Table XL 

Comparison of tk records of half-sisters -- Daughters of 
Oregon le ter Pan. (Fourth lactation.) 

Cow Age 305 day miJJ Computed. Carried 
No. yr. mo. pxdn. lbs. for test calf daye 

(Abortion cows) 

432 5 6 7172.9 7172.9 255 
43? 7 4 4296.4 4296.4 

Avsrags 6 5 5734.6 127 

(Olean cows) 

430 6 0 8531.8 8531.8 
445 5 10 10400.9 10400.9 229 
450 5 9 7206.2 7206.2 

Average 5 10.3 8712.9 76 

Difference 6.7 2978.3 51 

Average production of dams of abortion cows 10,759.2 

Average production of dame of clean cows 9,321.5 

Difference in average production of dams 1,437.7 
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Tabis XII. 

Correlation of the percentage of orma1 production 1mdiate1y 
following au abortion and. tk uorna1 production of four per cent 
milk by the cows In tk college dairy bard. Data from tho kierd 

records Of the Departnent of iiry Huebandry, Oregon $tate àgrlcul- 
turai College. 
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Tabla LLII. 

Correlation of t1 percentage of tt normal milk production 
lmmediataly following an abortion, and. tt± number of days that the 
aborted fetus was carried. Data from the herd. records of the 
Departnnt of Dairy Husbandry, Oregon State Agricultural College. 

41- 86 131 176 226 F D Fi) F 
85 130 175 225 265 

, --------------------------- .3. ------------------------------- 
101-: : : : : : : : : 

125: : : : 2 :5 :7 2 : 14: 28 : 10: 
s --------------------------- 4 ------------------------------- 

76-: : z : z z : : : 

100: : : i : ¡3:4:1 : 4: 4 : 2: 
. --------------------------- e ------------------------------- 

51-: t t : : : : : : : 

75:1:2:4 : 2 :4 :13: 0 : 0: 0 : 0: 
s --------------------------- 4 -------------- - --------------- 

26-: : : : : : : t : : 

50: : : z i : :1:-1 :-l: i z 0: 
s --------------------------- 4 ------------------------------- 

lz t t : t : z : : z : 

25: : : : 1: :1:-2: -2: 4 : O: 
i ---------------------- ----4 ------------------------------- 
: z i ¡ z z : z z : z 

:1z2:5 : 6 :12:26: z 15:37 :12: 

z z z z z z 

:-3z-2z-1 z O z 1: z 

s z ¡ ¡ : : 

FD ¡-3 ¡ -4 ¡ -5 : O z 12 : -1 

z z t z z z z 

FD2:6s 8:5 z o z 12:31: 

r .399 .j .111 
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BEDI1G RECORD OF COW HERD NO________ 
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BOB 19 

Designed bj rtmeit f i)iry Hbpndrr. Oregon ,grjcu1tra1 o11e. 
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