|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




ST

ms\)
(243
——1
[ %]
[&.]

EEY
fis
o]
=
[
L
w———
o

Illll-!—-@-
lles = g =" L

2 s e Bl e

N
ks

EEEF
ic
EEE

N
o

FPERERE IEIE E
a3 d dd o

=
lI=

o |l=

(N
O

I

MICROCOPY RESQLUTION TEST CHART

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

NATIONAL BUREAU OF STANDARDS-1963-A



http:111111.25

AN

Tremncar Buizerty No. 321 M Aucust, 1932

UNITED STATES DEPARTMENT OF AGRICULTURE . .
WASHINGTON, D. C

‘REPRODUCTION AND HEALTH RECORDS
OF THE BELTSVILLE HERD OF THE
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?héef, Division of Breeding, Feeding, and Management, Bureau of Duiry
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\ INTRODUCTION

c® Dairymen and others interested in dairy cattle have access to
+-Teproduction and disease records of certein individual animels, bu$
ccbl:g;mh informetion on entire herds over considerable periods of time

Tare. M :

The facts reported in this bulletin are from the records of a herd of
dairy cattle made up of registered Holsteins, registered Jerseys, and
grades of these two breeds. This herd is maintained by the Bureau
of Dairy I.ndustx('iy at the United States Dairy Experiment Statior
‘at Beltsville, Md., for the purpese of conducting investigations in
breeding, feeding, and management of dairy cattle. The information
concerming breeding efficiency and calving efficiency during the
4-year period from May, 1922, to May, 1926, is taken from available
records in the Bureau of Dairy Industry. All other information
reported has been gathered and recorded by.the writers during the
4-year period from May, 1926, to May, 1930,

1258000 —3e—1
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Experiments in animal pathology are not cerried on at the Beltsville
dairy station, but are conductzd elsewhers by the Bureau of Animal
Industry of the United States Department of Agriculture.’

The treatments and contrcl mesasures for disease and sterility
practiced with this experimental herd are those thought to be best
suited to the conditions at the Beltsville station, and may or may
not be best suited to conditions in other dairy herds. These treat~
ments will not be discussed in detail.

From 1922 to 1926 all animals were handled together as one herd.
For the purpose of this stndy the cows that were positive to the
agglutination test for abortion disease will be referred to as the
abortion-positive group and those that were negative to the test will
be referred to as t]g;g abortion-negative group. In the spring of 1226,

the herd was actually divided, and the two groups were separated
by moving most of the abortion-positive animals to a new location
about one-half mile away from the negative group. The records
over this 8-year period (May, 1922, to Xiay, 1930) afford an oppor-
tunity to compsare some of the sactivities of the abortion-positive
animals with those of the sbortion-negative animals while they were
in = herd together sad while they were in separate herds.

FERTILITY OF COWS AND HEIFERS

Tn this publication, the term fertile, as applied to cows and heifers,
is used to designate females that have conceived, regardless of whether
they reproduce normal live calves.

The breeding efficiency of cows may be determined by either of
the following methods: (1} By finding the percentage of females of
breeding age that conceived; and (2) by finding the percentage of
fernales actually bred that conceived.

In the Beltsville herd, the second method of determining breeding
efficiency is more desirable to use than the first method, because of
the fact that for experimental purposes animals are sometimes
juntentionally held open five to eight months after freshening. The
first method of determining breeding efficiency may be used to obtain
the economic status of a herd. The second method is used in this
report.

The records show that in the period before the groups were sepa-
rated, 2638 abortion-negative cows and heifers were bred, and 232
conceived, representing an average breeding efficiency of 86.56 per
cent; and 165 abortion-positive animals were bred, with 142 concep-
tions, an average efficiency of 86.06 per cent. After the groups were
separated, the breeding of 368 abortion-negative animals resulted In
317 conceptions, an average of 86.14 per cent, and the breeding of
283 abortion-positive animals resulied in 245 conceptions, or 86.57
per cent.

Yearly fluctuations in breeding efficiency were similar in the two
groups of animals. With the exception of the fiscal year 1922-23,
the average breeding efficiency of the abortion-positive animals was

1 Al testing fur tuberculosis in the Beltsville dairy herd hes been done by the Tubereulosis Emdication
Divisien of ths Burean of Apimal Industry., Laboratory diagmoses, including all bactetjological, serological
Bo4 Eath.ﬂlogiml work end fite preparation of vacelnes, have beent done by the Pathologieal Divislon an
the Befhesda Experimant Station, both nf the Buresu of Auimal Industry. The Zoological Divisicn of
tha Buraeyu of Animal Industty has meds numerous examipations of materfal from the herd for parssites,
Members of these divistons of the Bruean of Apimal Industrv have given freely of their title and eergy
in studying individual gases, mylklng physigal exmingtions vf animals, and advising in their care.
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lower than that of the sbortion-negative animals while both groups *

of animals were in the same herd. The average breeding efficiency
of the aborticn-positi "6 animals remeined lower m tho first year after
separation, but in each year since then i has been greater than that
of the sbortion-negative animals, When four years are taken as the
unit of fime, very?it‘.ﬁe difference is found between the two groups of
animals, either in the four years before or the four years after
separation.

In this bulletin all animels being bred for the first conception are
salled heifers. AJl females being bred for the second or later concep-
tions are called cows. The 88 abortion-negative heifers in the herd
bofore the groups were separated had a lower breeding efficiency than
the cows, but the 146 heifers in the negative group affer separation
had a bi%her average breeding efficiency than the cows. It has been
suggested that there seems to be more breeding troubles with heifers
than with cows and that it would be natural to expect the heifers in
the negefive group to decrease ifs breeding efficiency. However,
since & greater percentage of heifers than of cows conceived, it seems
advisable to study the factors that affect conception in young and
mature snimals to determine whether or not heifers do have more
breeding troubles than cows.

SERVICES REQUIRED FOR CONCEPTION

Table 1 shows that the average number of matings required for a
conception in fertile shortion-negative cows was the same in the four
years before as in the four years after separation of the groups. It
was a trifie higher in fertile abortion-positive cows after the separa-
tion. In fertile abortion-negativy heifers it was a little lower after
separation. The incressed numwer of matings required for a con-
ception in abortion-positive heifers is of small significance, because
of the few animals involved. The average number of services required
for conception in all fertile animals in the herd was 2.88 before sepera-
tion and 2.92 after separation. If services to sterile animals are in-
cluded, the number of serviees for conception before and afier separa-
tion was 8.94 and 3.48, respectively. The separation of the abortion-
negative group frorm the sbortion-positive group has had little or no
effect on the number of matings required for conception.

TasrE 1.—Dala on services reguired for comception in feriile females, before and
after separaiing the herd inio two groups .

Services for con-

Services to— Concaptions in— ception in—

Class of temales

Cows | Haifers Cows Helfers Cows | Helfers

Before separation:

Abortion-negstive . oo 417 221 184 8% 2.51 3.34

Abertion-positive. o oo eaaemaooo. a5 92 118 a4 2.6 3.83 *
After separation:

Ahortion-negative e 514 372 204 12 2.5 3.29

AbBOrtion-posibive. .o oo aamaa 744 M 242 3 3.07 466

Heifers conceived less readily than cows. This is shown by the fact
that heifers required an sverage of 0.62 more services for conception
than cows. Fertile abortion-positive animals required an average of
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0.33 more services for conception than fertile abortion-negative
animals. The higher average in shortion-positive animals is ac-
counted for by the fact that move services were required $o produce
conception after an sbortion than after the birth of & normal calf.
A comparison of Tables 1, 4, and 9 brings this fact out clearly..

DISTRIBUTION OF SERVICES

Approximately 42 per cent of the pregnancies in cows resulted from
the first service, and in heifers the percentage was approximately 87
as shown in Table 2, which gives the distribution of services required
by fertile females for conception. The percentage of conceptions
resulting from the first service was greater In abortion-negative than
in sgbortion-positive cows. About one-hslf as many conceptions in
cows occurred in second matings ss in first matings, and about one-
half as many in third matings as in second matings. As compared
with the cows, there were fewer conceptions in heifers on the first
and second services, but more on the third to the eighth services.
More than 72 per cent of the conceptions in all femnsles oceurred on or
before the third service.

TanuE 2— Distribution of services required by feriile females in the abortfon-posilive,
the abortion-negative, and heifer growps, for conceplion

Conceptions

Number of service
Aburtion- Abortion-

nepative cows | positive cows] A1l OFS

&

aumasamggagg

Tirst
Second
Third
Fourth
Fifth
Sixth

9, FepeaER
BEURBUBRER
gnrara o g
22285
»rw»rmﬁ?gﬁiy
RERUESnEas®"
B e
HIRs5N

Table 3 shows that at the Beltsville station, where the breeding
practice is somewhat less favorable for conception than in many com-
mercial herds because of various kinds of experimental work, the
chances are 4.2 in 100 that any female bred will eventually conceive,
and that 38.79 per cent of females bred will conceive at the first service,
After failure to conceive on the first service, the chances are 90.9 in
100 for eventusl conception, and that 29 per cent will conceive at the
second service. Table 3 also shows the chances of conception after
the second and each successive mating to the tenth., The animals
bred between 11 and 20 times are grouped in one class, and those bred
‘between 21 and 30 times are grouped in snother class. The chances
for conception and for failure to conceive are about equal after the
tenth service. The percentage of amimals concelving at each succes-
sive mating after the first service gradually decreased until the tenth
service, after which there was much fluctuation.
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Tante 3.—Distribution of maiings for conception, and the j‘,'mbabﬂity of conegplion
' for each service and additional services _

Chances
in 100,
. imme-
. ' ' Females disearded as | bores
! B8 qISCAT as efore
Number of service _ “breq | Femalss concalving eteri] aiiiig
indicated,.
of femeles .
BVer con-
ra{ving

4
3
g

Number

=2
585

Tenth . .
Eieventh fo twentieth_ _.o__..._.._.
Twenty-first to thirtleth

ERANBERNE
) B G B T e D B T B

mﬁmuwhww&-mm;—-
BRpemgpp, |

- EEEsafEInasy

Diagnosis of permanent steriliiy was made only when the animals
were slaughtered and the genital organs carefully examined. Deci-
sions were not made because of the number of services. An example
is that of & eow that did not show cestrum and was not bred over a
period of two years. When she was slaughtered the genital orgens
were found to be so diseased that conception was impossible. %he
cows bred from 2 to 30 times without conception perhaps were just as
sterile on the first as on the last service, but a definite decision con-
cerning their condition was reached only when the animal was
slaughtered.

Data on the entire herd, as presented in Table 4, indicate that more
services were required on an average for conception after abortion than
after the birth of 8 normal calf. Datsa from abortion~positive animals
show similar results. In abortion-negative cows, however, fewer serv-
ices were required for conception after abortion than after normal
calving. This seems to indicate that aborticns caused by the micro-
organism, Brucelle abortus, are more harmful to the genital organs than
normal calvings,

TaBLE 4.—Number of services for gﬂﬂcep&ans affer normal culvings and affer
abortions

Services
Class of females g?i?’?;p. i for a;iaan-
ception

Abortinn-gegative grousp:
Cows bred after normsi calving.
Cows bred after aborting

Abortion-positive group:

Cows bred after cormai erlViRE ...
Cows bred after aborting. __

Entire berd:

Coaws bred after noremel calving . oo oo ecceammmammeaan
LCows bred alier ghorting._
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LOMPARISON OF COWS AND HEIFERS

The average number of services required for conception in abortion-
negative beifers was greater then the number required in abortion-
negsative cows throughout the 8-year period, except during the fiscal
yenrs 1925-26 and 1927-28. Only 67 per cent of the concepfions in
heifers ocourred on or before the third servies, as compared with 73
per cent in cows. The average number of services for heifers was
grenter then for cows. A larger percentage of heifers than of cows
eventually became pregnant.

PREVALENCE OF STERILITY

An attempt is made in this work to sscertain the infiuence of abor-
tior infection on permanent sterility. Other phases of the subject are
discussed in detail on page 12. The records show that & abortion-
negative and 18 sbortion-positive animsls became permeanentiy sterile
before the groups were separated, and that 10 abortion-negative
end 27 abortion-positive animals becams permanently sterile after
separation. The number of females of breeding age thai were in the
two herds when the separation was completed in October, 1926, and
the occurrence of permanent sterility, bi;; 2-year periods, 1s shown in
Table 5. The data show that 19 of the abortion-positive animals
became sterile in the two years following separation, and only 4
shortion-negative animals became sterile In this period. Of the
original animsls left in these two herds in the third and fourth years
aiter separation, § snimals, or 13.63 per cent, in the abortion-negsa-
tive group, and 8 animals, or 12.12 per cent, in the abortion-positive
group became sterils.

TasLe 5 —Permaneni sterilily in the original aborliom-negative end aboriion-
positive femeles rince the separation of the bwe groups

Total Total
lfemales lomales

wotal | Females ster- | remain- | Femeles sterile | remain-
fem:les | tla fltst 2 years | inp ot ¢ second @ years | iog at

end of end of
2 years 4 Yerrs

Abortion-negative femnlies of hreeding veo | Number [Ny mber Per centy Number (MNumber, Per cent] Nuwiber
iz October, 19267 52 4 789 kL g 13.42 kX3
Abor{ton-positive femaies of breeding age
in Gatober, 1596 ¢ 14 6| 18 K% &G 8 1212 45

I Qply these animals that have remeined negative to the age™ntination tost are included bere.
7 Only those animals that were in the nbortion-positive herd it October, 1976, are included here.

The fact that the percentage of permanent sterility was greater in
abortion-positive animals before the separation of the groups and for
two years following separation than during the third and fourth years
after separation, indicates that the bacteria causing abortion disease
are more virulant when both susceptible and infected animals are
kept together, and that the disease when virulent causes sufficient
damage to the genital organs to produce sterility. The fact that the
percentage of permenent sterility in the abortion-positive animals had
decreased during the third and fourth years after separetion indicates
that abortion disease, when not in so virulent & form has less influence
in causing sterility. Factors other than those causing sbortion, how-
sver, opetate both in abortion-negative and aboriion-posifive animals
to produce sterility.
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AGES AT WHICH STERILITY OCCURS

The frequency with which sterility occurred at various ages is
shown in Tabls 8. There was very little sterility in heifers and young
cows. A marked increaso was noficed when cows became msture,
and from six years on thers was a steady increase in sterility. Of the
242 heifers bred, 5.27 per cent Lecame permanently sterile before
reaching 5 years of age, 11.98 por. cent before reaching 8 years of age,
and 16.94 per cent before reaching 10 years of ege. [he two cows
bred when 13 years of age wers sterile.

Tanik B.—Age distribution af whick permanent sterility occurred in the Bellswille herd

Age {voars} Fomnlea Sterile femploy Age {years) Females Sterile fomales

Noumber | FPer cent Number | Number
6 2.47 52(1}

)
4
2
1

{

1 Two-year olds ns given here include thess animals bred at 15 to 24 months of age. .

* Onjy animsals bred nre izchrded in thistable. All animals were on affiglal test during thelr first lactation,
snd some of them wore oot bred st 3 yeors of sgo. 'T'his makes a latye dectease in the number of anlmals
Letween the 2-year and the 3-year class.

FERTILITY OF BULLS

In the breeding experiments at Beltsville, sizes 6 years old or older
are used more than young bulls. These old 'sires are handled, as

Fioure 1,—Bull exareiser ot Beltsvilia, Md:

nearly as possible, in & manner to keep them constantly st their
optimum efficiency. Regular exercise and the addition of sprouted
osts to the ration have been helpful in maintaining this efficiency.

In addition to increased activity and normality of the spermatozoa
of bulls fed sprouted oats, the organs of elimination seem to be healthier
than in animals not eating sprouted osts. The equivalent of 5 pounds
of dry oats were fed when sprouted, each day. The oats were fed
when the sprouts were one-fourth to one-half inch long, and & mass of
white roots was present, .

Regular exercise seems to have & more beneficiel effect on the genital
functions of bulls than any other treatment, probebly because exercise
keeps the body muscles in normel tone and the animal is more vigorous
and active as & result. Bulls are also more docile when exercised.
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The animels ars hitched to a cireular exerciser and forced to walk for
approximately 1} hours each dey. Itis thought there is less danger
of injury with this method of exercising than with treedmills,

_ Microscopical examinations of the semen of herd sires were made
from time to time as a check on their breeding efficiency. Aged sires
were no longer fruitful after the activity of their spermatozoa fell
below 50 per cent. Attempts to rejuvenate these animals did not
restore the normal functions of their genital orgars.

The details of the morphological and physziological studies of
spermatozoa from bulls exercised, from those on various nutritionel
rations, from aged sires, and from those in which rejuvenation was
tried, are notincluded in this bulletin.

EFFECT OF SEASON UPON FERTHLITY

A suimnmary of the records of 2 fertile bulls mated with fertile cows
from.T.nuary 1, 1926, to Deceml-er 31, 1929, inclusive, are presented in
Table 7. On an average more services were required for a conception
duting July, August, and September than during other months of the
year. Theaverage number of services required for a conception during
these three months was 4.05; for October, November, and December,
the average was 2.80; the average during January, February, and
March was also 2.80, while the average for April, May, and June
was practically the same—2.81. This is contrary to what might be
expected. The period of lowest fertility as shown here would be the
normal breeding season for the American bison, as reported by
Marshall? Tt is suggested that the hot weather influences the fune-
tioning of the genital organs adversely. Increased genital efficiency
seems to have been associated with the advent of autumn,

TanLe T—Summary of records of the relation of season to fertilily of 22 fertile bulls
Jor four years

c .R.\‘eli‘nga o Average
- oncen- | services - oncep- | services
Month Berviees | i | for s con- Manth tlons | far u con-
caption ] ceplion

Junuary
February. ...
March

T
LREERE

COMPARISON OF YOUNG AND AGED BRULLS

From January 1, 1926, to April 10, 1930, 26 different bulls were
used as herd sires in various breeding experiments at the Beltsville
station, 10 of them in 1926, 12 in 1927, 20 in 1928, and 1929, and 17 in
the first three months of 1930. For comparison the records of the
breeding effictency of these 26 bulls are shown in Table 8. All
animals more than o years of age are classed as mature bulls, and
those less than 6 years of age are classed as young bulls. Eight of the
bulls were mature before being used in this herd. Of the 18 young
bulls used, 2 beeame mature within the time these records were made.
The records of these 2 bulls made before they were 6 years old appear
in the young-bull class, and their records after 6 years of age appear
in the mature-bull class. They are Nos. 9 and 10 in the mature class
and Nos. 11 and 12 in the young-bull class.

_ *Marsuaalt, F, H, A, THE PHYSIOLOGY OF REPRODUCTION * * * 2d and rev. ed. 770 pp., illus,
Lendon, New York, [ete] 1022,
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8.—Comparison of the breeding efficiency of mature and young bulls
MATURE BULLS

All services Services to lertile femnles only

Sarvices . _ | Services
for a con~| Bervices C?l';‘t:,%p for & oon-
captlon ception

Coneop-
tions

11 7.46
& 3%

s
L

S 13 19 42 1 A e £

-
nadsEgy
w |
LI BEERREBER

P e 50 5 B o

L.~}
e

B
4

-
et ot 0 CN T e 4D BN G

e ondhaBBERBARYEES
e G e 00 14 b i 1 3 O BT DA D
S8 BLRNs8R3PREINY

! R I Tl — ol ol SRl ol ) Ll o o
B8 22 SURNAERTERIEMNER
g —rimeonRooan 2R

Totsl or average

&

8546
5765

r
&

Tatal o1 average, nll bulis a6

w
o]
b4
&

3.06

A total of 576 conceptions resulted from 2,089 matings, an average
of 3:62 services for each conception. If services to cows that re-
mained stérile are omitted, there were 1,765 matings with fertile
cows, which resulted In 576 conceptions, or 3.06 services for each
conception. More services were required for conception when mature
bulls were used than when young bulls were used. There was elso
a considerable variation between bulls of the seme age, as can be
readily seen in Table 8.

RESULTS OF PREGNANCIES TERMINATED

Only those pregnencies which terminated within the period of this
study are considered here. The pregnancies ferminated in living
calves, abortions, and dead calves. When & fetus was born slive,
normally developed, able to stand and nurse its dam, it was designated
8s a living calf. After the separation of the abortion-negative and
abortion-positive groups all fetuses delivered which were apparently
lacking in intrauterine development were fermed sbortions. The
mummified fetuses in both the abortion-negative and abortion-posi-
tive herds were classified as calves born dead. Other calves were born
dead after a normal period of gestation and were fully developed.
The majority of these died during delivery, some were unavoidably
kitled by the attendants during birth, end some seem to have been dead
before labor began,

125622°—32——=2
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LIVENG (CALVES, ABORTIONS, AND CALYES BOERN DEAD

Table 9 shows the results of pregnarcies terminated. Throughout
the 8-year period, the abortion-negative animals produced more %lw.ng

calves, fewer aburtions, and more dead calves than the abortion-posi-

tive animals. The percentage of living calves in the abortion-nega-~

tive group decreased and the percentages of abortions end dead calves

increased after the separation, and in the abortion-positive herd the

percentages of living calves increased, abortions decreasad, and dead

calves increased. The increase in percentage of calves born dead c¢an -
‘be partly explained by the fact that a number of heifers in the abortion-

negetive group had genital tracts which were too small to deliver live

calves, and some of the older cows in the abortion-positive group be-

came sluggish, relaxed, and listless near calving time and delivered

dead calves. : .

TaBLE 9—Resulls of pregnancies lermingled

Before the separstinn After the saparation '
Item - —
I231 11024 1} 19251 | 192G L {Tofal] 10271 | 19281 | 10201 | 19204 | Total
Aboi‘tlon;?ega}lv? a_nlma]s:I hord * _
BMAAS DL CEIVIDG RE6 1R
¥ ol sl & u| sof o us| .
55 H Hl 48 a2 a9 87 56
54 5 32| 175 39 43 o 4L 214
8310 |02 59 |04 1 (90.20 (8125 [90.78 [R5, 50 185.05 | 83. 50
3 i 1] 13 2| - § 8 19
517 | L85 (294 1 6.70 | 410 | 65.76 | 8.00 ) 9,19 | 7.42
1 3 1 Li] i ki 4 8| .2
LT3 | h85 204|309 |14.568 [13.46 | 5.79 | 5. 74] 58
Abi
' a7 x| w ool s s8] wil___._
25 30 67 | 151 al at 8 #l G
18 20 a5 L] a2 - 47 4] <7 172
E£. 00 (66,66 (5223 (59,60 [52.46 |77.04 |73.01 |77.04 | £9.9F
3 I a1 ] 12 13 60
32, 0% D,&ilJ 45.2? 41 4262 14,75 19.D§ & 31 24?2
1 !

400|333 | 1.49 ) 1,98 | 4,907 | 519 | 283|160 b5.69

. 1 Year ended May 31,

Before the groups were separated all abortions in the abortion-
negative animals were single births, and one of the abortions iv the
sbortion-positive animals was twins. Of the 19 abortions in the
abortion-negative group after separation, 6 were twins and 13 were
single births. (ne of the 60 abortions in the abortion-positive group
was twins. : E

A complete record of bacteriological and pathological studies of
aborted fetuses produced by abortion-negative animals in the period
before separation is not available. In the period after the groups
were separafed such studies revealed the presence of Bacillus pyogenes
in one case, B. coli in one case, streptococei in one case, and no Brucelle
abortus or other bacteria in the other 16 cases of abortion in the abor-
tion-negative group. The cause of the abortions in these 16 cows is
unknown. One cow in the abortion-negative group has aborted three
times, and it was in her last abortion that streptoeocei were found.
The B. coli were found in an abortion of twins and the B. pyogenes in
an abortion from an old cow. :

The abortions that occurred in the abortion-positive group have
been recorded by 6-month periods to permit of a comparison of the
abortions In cows that were In the positive group at the time of the
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separation with those of cows that were added later, from the negative
group, as they became positive. From May 11 to December 31, 1926,
inclusive, there were 18 abortions. Of these 18 cases, 11, or 61.11 per
cent, were from cows that were in the positive groups at the time of
the separation, and 7, or 38.89 per cent, were from animels that were
added to the group later, From January 1 to June 30, 1927, inclusive,
13 abortions ocourred. Nine of thesas, or 69.23 per cent, were from
cows of the original positive group, and 4, or 30.77 per cent, were {rom
animals added later. From July 1 to December 31, 1927, inclusive,
there were only 3 abortions. One of these was from a cow of the
original positive group and 2 were from animals added later, Only 2
abortions occurred during the next six months, 1 from a cow belonging
to the original abortion-positive group and 1 from an animsl added
later. In the period from July i to December 31, 1928, there were 4
abortions from cows of the original group and 3 from animals added
to the group later. From January 1 to June 30, 1929, there were 8
abortions. Two of these, or 22.22 per cent, were from cows of the
origina) group, and 7, or 77.78 per cent, were from animals added later.
From July 1 to December 31, 1929, 6 abortions occurred. One abor-
tion, or 16.67 per cent, was from a cow belonging to the original group,
and 5, or 83.33 per cent, were from animals added to the group later.
In the first six months in 1930, there were 4 abortions in animals that
had been added, and none in animals of the original group. in this
4-year period 59 abortions occurred, and of these, 26 were In animals
in the abortion-positive group at the time of the separation and 33
were in animals that became positive later. Of the 26 abortions in
the original positive group, 20 ocourred in the first year after the
separation. These data may indicate that the abortion infection loses
its virulence when abortion-positive cows are kept by themselves, or,
as appears more likely, the abortion-positive cows develop a certain
resistance or tolerance to the infectiom that is sufficient to enable
them to retain the fetus to full term.

EFFECT OF AGE ON CALVING EFFICIENCY

The distribution of culving efficiency by age of dam and number of
pregnancy is shown in Table 10.

TanLe 10.—Distribution of pregrancies terminated before and after the separation of
the abortion-posilive from the abortion-negalive cows

Bafore separation Alter separation
Class of cows and
number of pregnuney

Living caives| Abertlons | Dead calves |Living ealves| Abortions |[Dead enlves

. Num-| Num-| Per |Nun- Nt Num-
Abortion-negative; ber ber | cent ber ber
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In the abortion-negative animals the grestest percentage of living
calves were born of the fourth pregnancies. The same is true of
abortion-positive animals after the separation of the groups, aithough
older animals produced more living calves before separation. The
smaller percentages of live calves in earlier pregnancies of the sbortion-
negative amimals are accounted for by the larger number of calves
born dead (the reason for the mumber of calves born dead in first
pregneancies has been giver) and the smaller percentages of live calves
n the lstfer pregnancies were a result of the larger number of
abortions.

The greatest percentages of abortions in the abortion-negative
animals, after the separafion of the groups, were after the fifth preg-
nancies, In the abortion-pesitive animals the greatest percentage
of abortions was during the first pregnancies. A sharp decrease 1
the percentage of abortions ocourred during the second pregnancies,
followed by a gradual decrease in succeeding gestations.

A slight error may have entered Table!10, because a few grade cows,
whose ages were unknown, had been purchesed early in the History of
the herd, The results of their gestations before the separation of the
groups were counted with the %ater pregnancies only. The age and
number of pregnancies of all animals 1n the groups after the separation
were known.

CAUSES AND TREATMENTS OF STERILITY

Sterility refers to the loss of reproductive power, and may be
temporary or permanent. Aside from being caused by obesity,
starvation, malformations, and systemic diseases, sterility may be
caused by morbid conditions of the genital organs, and it occurs also
in some animals where no signs of pathological changes ¢an be found.

Temporary sterility is the term used in this publication to describe
the condition of an animal that conceives afier four or more matings.
The term ‘‘permanent sterility ” is applied. after exhausting present
knowledge of diagnosis and ireatment, to those animals that do not
conceive. Sometimes as many as 20 services over periods of more than
two years have failed. :

Pathological conditions of the genital organs readily recognized in
the living animal were persistent corﬁora lutee, ovarian cysts, atresic
follicles, and some inflammatory changes in various parts of the
genital organs.

REMOVAL OF PERSISTENT CORPORA LUTEA

Persistent corpus luteum prevents cestrum in the cow. When a
barren cow dogs not show mstrum for a long period the condition of the
snimal may be interpreted as being similar to pseudopregnancy.
The retained corpus luteum interferes with normel conception. Usu-
ally when the corpus luteum is removed from the ovary the genital
organs begin to funetion, cestrum showing in from 3 to 10 days.
Sometimes the signs of cestrum are not prominent enough to be
noticed, and the results of removal of the corpus luteum may be
misinterpreted. '

Results of the removal of persistent corpora lutea on conception
are shown in Table 11,
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TasLe 11.—Resulls of rfmaming persistent corpora lutec

. . - Con- -
Days Con- Died, not
Class of cows Cows | withont ;’]';i;gs‘lt celved 1§3§n§t concelv-
} oestrum | ooy | later k ing

Abortion-negntive ' W #l 1
Abortion-positive 5 : i} 11 11

Total _..... . : 170 32 22

1 Averago.

Tt has been the practice at Beltsville to breed cows duri.m%the
first cestrum observed following the removal of corpors lutea. Fifty
ger cent of those bred at the first cestrum following the removal

ecame pregnant, and 34 per cent conceived when bred during later,
cestrums.  The data in Table 11 show that when persistent corpora
Tutea are removed the genital organs staré to function normally and
that it is adviseble to mate the cow during the first cestrum.

REDYUCING DYVARIAN CYSTS

Ovarisn cysts seem to manifest themselves in two ways: (1) By
causing irregular cestrums, and (2) by causing irregular cestrums
accompanied by nymphomaniac symptoms. The first type of cysts
yield readily to treatment by rupturing, while the second type does
not respond so readily to this treatment. .

Six abortion-negafive and 13 abortion-positive cows have been
affected with ovarian cysts since the groups were separated. Onpe
shortion-negative and two abortion-positive cows were affected more
than one sexual season; therefore, 22 cases of ovarian eysfis were
observed in 19 cows. : :

Of the 22 cases, 4 appeared in the second sexual season, 5 in the
third, 2 in the fourth, 6 in the fifth, 8 in the sixth, 1 in the seventh,
and 1 in the ninth sexual season. .

Seventeen cases of ovaran eysts appeared while the cows were on
official test and five cases while the cows were not on official test.
All of the cows seemed normal and in good flesh before the ovarian -
cysts appeared. The cysts were noted during 8 of the first 10 months
. of the lactation period. ] _

There were eight cases of irregular cestrums with very little or no
exciternent, all in the second and third sexual seasons, and all re-
sponded %o treatment by rupture of the cysts..

Nymphomaniac symptoms were present in 14 cases, all ocourring
after the second sexual season and only 5 of these animals responded
to treatment.

ATRESIC FOLLICLES

When a ripe Graafian follicle fails to rupture and release the ovuun,
and is reabsorbed, it is called an atresic follicle. The animal shows
the same outward symptoms that are shown when an ovum is released
normally. Obviously eonceptions do not occur following matings at
these times. The frequency of this condition .o cattle is not. known.
Tt has been found in four fiving heifers and in one dead cow in the
Belisville dairy herd.
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NFLAMMATION OF THE GENITAL ORGANS

Inflammmation of the tubular portions of the genital organs mey be
recognized in the living animal when it is severe enough to cause
gross chauges in the tissues or secretions. Often the inflammation is
. so mild that it can not be detected readily, or it may have subsided,
and the damage done is not easily recognized. Sometimes the inflam-
mation spreads and causes damage to other orgens, or it mey spread
from other organs to the genital organs and form adhesious between
the organs involved, or tumors that interfere with the normal functions
of the genital organs. Abscesses involving a part or all of the genital
organs may develop, causing temporary stenlity and in many cases
permanent sterility. Injuries and the common pus-forming bacteria
are responsible for most of these pathologics! mflammations. The
treatment administered is the same as that for similar conditions in
other parts of the body, in so far us the location and morphology of
the organs allow. In the abortion-negative group 11 cases h&vegg:zen
found, and in the abortion-positive group 50 cases have ‘becen en-
countered, since the separation of the groups. .

EXERCISE

Inflammation, ovarian cysts, excess fat, bodily inactivity, or old
age may cause & loss of fone in the muscles and ligaments supporting
the genital organs. Sometimes this lack of tone extends to the volun-
tary muscles of the body. The lack of tone in many cases is due
primarily to senility, which is sometimes premature, or to asthenia.
The weakness may be general, but is more often restricted to the
genital organs.

The influence of exercise in correcting certain forms of sterility
in 19 cows is shown in Table 12. Improvement in the condition of
the genital organs was noted in all of the cows, except in the one
affected with edemas of the walls of fhe uterus, when the cows were
forced to. take exercise by being driven on a track for approximately
two hours 2 day for periods varying from 30 to 156 days. It seems
that forced exercise was directly responsible for the mmprovement
that allowed normal conceptions in 6 of the 19 animsls. Five more
concelved later, and 8 remained sterile.

Tanre 12—Influence of forced exercise on sterilily in cows

Time
Services | Services | hefween
Days ufter starly =start of
of gz | axercise
cise and gon-
ception
Dags
58 | Laok of muscular tone.
Do,
o,
28 | Tumners and laek of muscolar tone,
Lack of muscular tome.
Do,
Do.
o,
Inflamration of nterus, {ubes, aod ovaries, pos.
InCfammation of nterus.
Infismnmation of urarus, abseass.
Inflamumation aronnd ovaries.
Edema walls of uterus.
Ovarian and vaginal cysts, inflammatory changes.
Ovarlan cysts, 5ot uferus.
Ovarian cysts
Heifer, apparenily oormoal,
AppDaremly novmal,
0.

Cow No. Distnrbanees preventing cotceplion
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t No conception.
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FEEDING SPROUTED QATS TO COBRRECT STERILITY

In cases of sterility where no indication of pathological changes can
be found ir: the genital organs and conception does not take place, the
condition may be called a functional disturbsnce. The definite cause
of such steriity is unknown. As previously mentioned, experiments
including the feeding of sprouted oats are being carried on at the
station In the study of these functional disturbances of the gemital
organs.

1t has been found that for this purpose the oats are most effective
when germinated until the sprouts extend through the grains from
one-fourth to one-half inch and a mass of white roots is formed.
Cattle eat oats germinated to this stage more readily than when the
sprouts are longer. Quantities of sprouted oats equivalent to 2% to &
pounds of dry oats have been fed daily during the feeding period.

In sprouting oats, it has been found advantageous to place the
desired amount of dry oats in a sack and soak for 24 hours in a tub
or barrel of water to which a small amount of formealin (1 ounce of
formalin to 50 galions of water) bas been added for the purpose of
preventing mold. After the sack of oats is removed from the water,
it is placed on the floor for 24 hours during warm weather and for
48 hours during cold weather, then the oats are spread in the pans or
trays of an ordinary sprouter, or placed in drums, or spread to a
thickness of about 2 inches on a clean floor. It requires approxi-
mately three days to produce sprouts one-fourth to one-half inch long
from oats in this stage. During the sprouting period the oats must
be kept moist, care being taken to prevent too much moisture in one
place and drying in another. The oate seem to sprout more rapidly
end evenly when kept at a temperature of 75° to 80° F. They may .
be fed as scon as the desired growth is obtained. .

The advantage of sprouting oais in pans is that it facilitates feeding
the desired amount to the animal. The advantage of a drum sprouter,
where the cats are transferred from one drum to a similar drum on a
lower level, is that the oats are easier to handle during the sprouting
period. The turning of the oats breaks up mold growths, it also
allows air to come in contact with more of the oat grains, and it helps
to keep an even moisture throughout the mass of sprouting grain.

The plan has been to feed sprouted oats to cows that had been bred
without results for some tinue but showed no pathological conditions,
snd to feed sprouted oats to heifers for approximsately 90 days before
they became of breeding age. A thorough physical examination is
made of each animal to determine whether there are any pathological
conditions that might prevent conception.

The experiment requiring the comparison of the results of genital
activity of animals fed sprouted oats and animals not fed sprouted
oats has not progressed far enough to be reported. In the results
recorded, it has beeu nssumed that animals which had to be bred four
or more times after they began to eat sprouted oats were not benefited
by this treatment.

Table 13 is a summary of the breeding records of animals that
appear to have been benefited by sprouted oats, as shown by the
small number of services required for conception after the antmals
were started on sprouted oats as compared with the number of sterile
matings before sprouted oats were fed.
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‘Tasre 13.—Influence of sprouted oats fed lo ap‘?earemly rnormal animals that were
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In addition to the animals listed in Table 13, 11 abortion-negative
cows that hed been bred an average of 4.45 times were fed sprouted.
oats, but it was found upen examination that these animals had con-
ceived on an average of 12.91 days before the feeding began, also
3 abortion-negative heifers that had been bred 4 times each before.
being placed on the sprouted-oat ration were found to have conceived
on an average of 12.33 days before the feeding began. Eleven abor-
tion-positive cows that had been bred an average of 4.63 times were.
fed sprouted oats, but it was found upon examination that these
animals had conceived on an average of 28.09 days before feeding
began, also 2 abortion-positive heifers that had been bred 3 and 4
times, respectively, before being placed on the sprouted-oat ration
were found to have conceived 21 and 24 days, respectively, before
feeding began. It seems probable that sprouted oats may contain a
vitanin, or & hormone in quantities sufficient either to Prevent early
abortions or reabsorption of the embryo, or to aid irmplantation of the
newly fertilized ovum.

Three abortion-negative cows were fed sprouted oats before being-
bred. One of these cows conceived on the first meating, and the other
two required two serviceseach. These cows were fed 20 to 137 days,
respectively, before becoming pregnant. Four abortion-positive cows
were placed on the sprouted-oat ration befors being bred. Two of
these cows conceived on the first service, and the othor two required
two and three services, respectively. These cows were fed 15 to 46
days before conceiving.

Thirty abortion-negative heifers were fed sprouted oats before being
bred. Twenty-four of these were fed approximeately 90 days before
they reached breeding age, and 6 were fed a shorter time. Seventeen
conceived at the first mating, 4 at the second, and 9 a$ the third, making
an average of 1.73 services for initial conception. One abortion-posi--
tive heifer which was fed sprouted oats before being bred, conceived
at the first service.

In cases where more than three services were required for con-
ception after the feeding of oats started, the conception was not.
attributed to any benefit derived from the use of sprouted oats,
Cases in this class are described below.
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Three sbortion-negative and 8 abortion-positive cows whose genital
orzans appeared normal required four or more services for conception
after being fed sprouted oats, also 18 abortion-negative and 2 abortion-
positive heifers having normal genital organs reguired four or more
services for conception.

Sprouted oats were fed to 3 abortion-negative and 16 ahertion-
pusitive cows which also received other treatment while showing
pathological changes in the genital organs. One of the abortion-
negative cows and 7 of the aborticn-positive cows became pregnant;
the others ramained sterile. '

In summarizing the results of feeding sprouted oats it appears that
57 females were directly benefited snd 31 were not benefited, as judged
by the number of services required to produce conception. It is not
definitely known whether feeding sprouted oats was beneficial to the
27 females that conceived to a service just previous to the start of
feeding. There is no evidence to show that sprouted oats were help-
ful to the cows showing pathological changes in the genital organs.

CONTROL OF ABORTION DISEASE

Abortion disease was very seriously interfering with the progress of
the breeding and nutritional investigations in the Beltsville herd;
therefore an attempt was made to control the disease by separating
the abortion-positive animals from the abortion-negative animals an
handling them in two separate herds. Diagnosis of the disease was
made by the agolutination test. _

In May, 1926, 71 abortion-positive females were moved to new quar-
ters approximately one-helf mile from the original barns. Because
of certain experimental work that was in srogress 14 abortion-
posttive females were kept in one of the original barns, but separate
from abortion-negative animals, until October, 1926, when they were
moved to the new quarters and placed with the other abortion-posi-
tive animals, '

After the abortion-positive animals were moved, the bams were
thoroughly scrubbed with hot water and soap and a‘disinfectant
epplied. The yards were scraped, and the scrapings and all litter
were moved to cultivated fields. Two crews have been maintained,
one for the abortion-negative herd, the other for the abortion-positive
herd.

"The same bulls have been used on abortion-negative and abortion-
positive females with no apparent bad results to date. DBreeding has
glways been done on neutral ground. Calves from the abortion-
positive cows have been kept on the abortion premises and fed melk
from the abortion-positive herd until they were 60 days old; then they
were fed milk from the abortion-negative herd until they were moved
to the negative premises 10 days later. All straw, manure, and dirt
were cleaned from their bodies before ihey were placed in the barns
on the negative premises. Only milk from the abortion-negative
herd has been fed to animals at the abortion-negative part of the farm.
All litter and waste from the abortion-positive herd has been moved
to cultivated fields or placed on the abortion-positive premises.
However, milk from the abortion-positive herd has been brought to
the milk-handling room on the abortion-negative part of the farm,
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and official testing of milk from abortion-positive animals has been
dolne n c{,he same building in which the milk-handling or dairy mom
islocated.

Between May, 1926, when some of the abortion-positive animals
were separated from the original herd, and October, 1926, when the
remainder of the abortion-positive animals were moved away from
the original barns, 24 animals in the abortion-negative herd reacted
to the agglutination test and were added to the abortion-positive
herd. Some of these animals may have been infected before the
herds were separated, some may have become infected through calf
manure that was placed on a pasture by mistake, and some may have
become infected through the abortion-positive animals Temaining at
the original barns during the intervel. In the following two years
eight abortion-negative animals became abortion-positive and “were
moved from the original barns. Eleven animals became infected
during the third year. During the fourth year no abertion infection
occurred in the negative herd. A total of 43 females have become
positive to the agelutination test for abortion dissase since the herds
were separated in May, 1926.

Possible sources of infection entering the abortion-negative herd
have been the handling of the milk from the abortion-positive herd
on the abortion-negative farm, the delivering of feeds and hauling of
manure from the two herds by the same men and equipment; visitors
coming into the abortion-negative herd after having been among the
animeals of the abortion-positive herd. The use of straw from dairy
districts where abortion disease might exist is also & possible source of
infection.

When infection does enter the abortion-negative herd, it takes
some time to eliminate the disease again. An example of the diffi-
culty encountered in preventing the spread of infection is that of &
hetfer which aborted in the pasture of the abortion-pegative herd
before it was known that she was infected.

The agglutination test was applied to the abortion-negative herd
every 60 days during 1926, twice a year during 1927 and 1928, and
every 60 days during 1929 and up to July, 1930,

Table 14 shows the number of animals that became infected in the
abortion-negative herd in a 4-year period.. A greater number of cows
became positive immediately after the separation than at any time
later. The namber of femaf;s of breeding age has steadily increased
in the abortion-negative herd.

TawLe 14— Disiribution of ahortion-positive enimals removed from the abortion-
negative herd in a period of four years
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OTHER ABNORMAL CONDITIONS "ENCOUNTERED, TREA-TMENTS}
AND FATALITIES 4 . ;

Disease or abnormal conditions ancountered in the Beltsville da

. herds since the separation may be classed under the following he:;«:-iy
ings: Nutritional disturbances, foreign bodies, lung troubles, mjuries

end lameness, miscellaneous troubles including umbilical hernia, um-

bilicel: infections, lumpy jaw, diphtheria, eczema, parasites, forage

poisoning, lead poisonng, septicemia, retained placenta, difficult

. calving, and $roubles of an undetermined nature.

The troubles and diseases encountered in the calves are listed in
Table 15, while the troubles and diseases encountered in animals over
1 year of age are listed in Table 16.

TanLe 15— Morbid conditions encounlered in calves

Troubles encountered Casas Dreaths Troubles engountersd ©Cases | Desths

Witritiona! disturbances. Diphtheria
Lugg trounbls Eczema

‘Gdder troubles. Exposure to coid
Injuries and latmene: ATnormates.
Umbilical hernia. . 4 Wesak at birth
Umbitienl infection Undetermined

TABLE 16.——Morbid conditions found in animals over I year old

Conditions sa- Conditions en-
countered E Cases Deaths connteted Animuls | Cases

Neni‘.'fonnl distur-

Foreign bodies ...
Lung troubles ...
Tdder troubles E -
Injuries and lame- Assictance to COWs
el R calving
Tmbilical infection. 1 Undetermined

wg gc:m'—ou
RO CRWwoo

Ly

NUTRITIONAL DISTURBANCES

Digestive disturbances encountered in the mature animals include
refusal to eat, overloading of the rumen and its refusal to work, intoxi-
cation from eating moldy or spoiled feed, lack of moisture in the
digestive tract, serious bloat, impaction, constipation, diarrhea, and
in calves twisting of the abomasum, and so-called white scours.
Treatment varies with each case ard is directed at the removal of the
undesirable substance from the digestive tract and the elimination of
the cause.

Three of the four deaths among the mature animals were from bloat
and one from & severe case of gastroenteritis. Of the 24 celves that
died, 5 died of varying degrees of gastritis while being used for 8

feeding experiment, between the ages of 19 to 59 days. Twisting of
the abomasum was responsible for the death of 2 calves &t the ages of
24 and 60 days, respectively. The other 17 calves died of gastro-
enteritis, at ages ranging from 6 to 193 deys.

Seven cows have been affected with a disease or disturbance that
has not been diagnosed. They walked stiffly, showed pain at the

slightest touch, some of them were unable to get up for several days,
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their backs were drawn up in a huinp or bent sidewise arid other
joints-of the body were partly flexed, but the appetite was not notice-
ably disturbed. Three calves similarly affected showed the same

symptoms sccompanied by mild rickets. The sympioms wero

noticed in the cows within & month after freshening and in calves
between I and 2 months of age. All of these animals responded
readily when calcium lsctophosphste or caleium cbloride was admin-
istered in small doses daily.

FOREIGE BODIES °

The foreign bodies most frequently found in Beltsville animals were - §

pieces of wire and nails. Tn 12 of the 17 cases the diaphragm had
been piecced. In 3 cows wires were found in the liver. One cow died
as the result of wire passing from the stomach through the ahdominal
wall.  Another animal hadg swallowed a metal burr that ruptured the
fourth compartment of the stomach. : S

LUNG TROUBLES

Lung troubles include congestion and inflammation of the lungs
and their coverings, The cow that died of pneumonia had been
affected intermittently from ealfhood to maturity. It is thought that
most of the calves became affected from exposure to cold drefts of air.
Light, cleanliness, ventilation, and sn even temperature have been
found to be most efficient aids in the treatment of lung troubles.
The age of the 26 calves that died of lung troubles ranged from 13 to

304 days,
UDDER TROUBLES

Twenty-three cows in the abortion-negative herd, 33 cows in the
abortion-positive herd, and 2 calves, were affected with mammitis.
Some of the cases of mammitis in older cows appearsd near the end of
long lactation periods, and the cause has not been ascertained. QOther
cases of mammitis in cows apparently were the result of bruises and
poor milkers. Udders were injured most frequently when cows were
in cestrum. Udder injuries in the two calves may be attributed to
other calves sucking them. The most satisfactory treatment applied
in cases of mammitis has been the hastening of ;Ei'.mination, frequent
milking, and massage.

Co.. pox has given practically no trouble in the Beltsville herds.
It has been present in a very mild form in several bams but lasted

only a short time. -
INJURIES AND LAMENESS

Injuries included bruises and broken ribs from blows received by
animals while fighting; bruises caused by running into fences and by
striking the brisket on mangers and watering troughs; broken bones
resulting from animals gettmi caught in partitions; foreign objects

such as straw and splinters in the eyes; and puncture wounds made by
forks and nails. Several calves were injured, some of them fatally,
by bemg stepped on by their dams. Treatment to fit the conditions
was given.

Injury to the lower jaw of & cow caused her desth. A deposit of
urine in the subcutaneous tissue &nd muscles throughout the lower
part of the body, as a result of a rent in the urethra, was responsible
for the death of a bull. The injury occurred during coitus. Injuries
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stichi‘as bréken vertebra in the beck, crushed ribs, and bruised bodies
Weredresponsibli_;: for the deaths of five calves ranging in age from 3 to
337 days. i ' -
Most of the lamenesses wére due to foot rot, stone bruises, and neid"
unctures. In the younger animals the so-called foot rot usually ¥as
ocated between the digits; and in:the older, heaviér animals the sole
was more frequently affected. Three-aboriiompositive cows ‘were
affected with enlarged joints. Foot rot has been try ted successfully
by the use of formalin solution..

MISCELLANEGUS TROUBLES :
Of the.four casis of umbilical bernia, twe were those of calves

. which were successfully treetet by surgical interference, one was that

of a grade bull calf which was disposed of without freatment, and one
was that of & calf which died.before it was 72 hours old.

Most of the umbilical infectibns in calves were found in one pen.
Treatment with fincture of iodine has been successful. Thorough -
cleanliness has been an excellent preventive.

Treatment of lumpy jaw by the administration of potsssium iodide
was sufficiently successful fo cdrry the animals affected through the
experiments in which they were included.

Diphtheria in two calves was successfully treated by the discrete
use of formelin solution and srgyrol solution.

Eezemas were successfully treated by hastening elimination and the
application of scothing ointments.

A case of apparent forage poisoning was successfully trested by
ditution of the contents of the digestive tract and the sdministration
of sntitoxins. Recovery was slow, the animal taking six weeks to
return to normal eating and drinking, and not gaining in flesh untif
five months later.

The eating of paint that had been spilled in & lot caused the death
of three animals.

Ome calf died as a result of exposure to extrems cold when it was
216 days old.

An snomaly causing the desth of three calves was the lack of s
passasge between the stomach snd small intestines. Thess calves
died on the second, ninth, and tenth days of life, respectively.

Septicemis having its source in the udder was responsible for the
death of three cows. The source of the infection was not found in
the other three cows that died of septicernia.

Removing the placents by hand 48 hours after calving has been a
3at_;isfat?b0§y way of dealing with retained placentsa in the Beltsville

airy herds.

Reasons for difficult births were sbnormal presentation of the calf,
lack of vigor in the dam, passages too small for & normal calf, and
the calf being too large for a normal passage. .

DISCUSSION AND SUMMARY

Records concerning fertility of cows and bulls, sterility, control of
abortion disease by sepsrating positive and negative animals, and
the occurrence of other disesses in the animals st the United Stafes
Dairy Experiment Station st Beltsville, Md., are pressnted. Infor-
mation is included on the comparative breeding efficiency and calv-
ing eglisciency of abortion-negative and abortion-positive groups of
animsls.
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The evidence presented shows that there is little difference mL
breeding efficiency between abortion-negative and abortion-positive:
snimals when periods of four years are eonsidered. The abortion-
posifive animals were somewhat more efficient when kept in a sep-
arate herd than when kept with the sbortion-negative animals.

The petcéntage of heifers that conceived was as large as the per-
centage of cows that conceived, but more services were required for
conception in heifers than were required in cows.

More services were required for conception in abortion-positive ani-
mals than in abortion-negative animals, both before and after sepa-
ration of the two groups. The number of services for conception in
abortion-positive animals after separation exceeded the number re-
quired before separation.

The least number of services roquived for conception was in the
abortion-negative cows, and the greatest number was required by the
abortion-pesitive heifers,

A study of the distribution of services shows that s little more than
40 per cent of the conceptions resulted from the first service, and &
little more than 70 per cent of the conceptions resulied from the first
three services.

A greater number of services were required for conceptions foltow-
ing abortions than were required for conceptions following normal
ealvings. This indicates that it takes longer for the genital organs to
recuperate aftev an abortion than after a normal calving,

The number of mature cows thef became sterile was larger than
the number of immature cows.

More services were vequired for & coneeption in July, August, and
Soptember then in other months of the year.

oung bulls were more efficient than mature bulls when mated to
fertile cows.

The percentege of live calves born in the sbortion-negative group
was lower after the separation of the groups than before, but higher
that that in the abortion-pesitive group in either period. This de-
crease is probably due to t?ne increase in number of calves born dead
at the termination of first pregnancies and to the increase of abortions
in old cows.

The abortion rate decreased in the abortion-positive group after
separation from the regular berd, except when newly infected ani-
mals were added. There was no decrease in abortions during the
4-yenr period befors separation. Abortions in the animals of the
original abortion-positive group decreased rapidly after separation,
and make up only 46.77 per cent of the total abortions in the abor-
tion-positive herd.

In the abortion-positive females more abortions were found among
first pregnancios than others. TFewer abortions were found among
mature cows after separation of the groups than before.

Correct diagnoses are essertial for the proper handling of sterility.
Some of the morbid conditions of the genital organs that may be as-
certained readily in the living animal are persistent corpors lutes,
ovartian cysts, atresic follicles, and some inflammsatory changes.

Data presented indicate that cestrum and successful breeding fol-
lowi'led the removal of persistent corpora lutea in cows failing to come
in heat.
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Trestment of ovarian cysts was successful in mild ¢sses, and unsuc-

cessful in the majority of cases where nymphomaniac symptoms were
Tesend. .
P Forced exercise was beneficial in cases lacking muscuiar tone.

Dats are presented showing the number of services before and afier
germinated or sprouted oats were fed to cows that were not con-
Cceiving but that had no indications of pathologicsl conditions in the
genital organs. Also, breeding data are given on heifers fed sprouted .
oats before being bred. -

The mumber of femsles of breeding age in the abortion-nepative
herd, which includes the offspring from the positive herd, ihcroased
from 71 to 139 during the 4-:3331’* period May, 1926, to May, 1930.

The abortion-poesitiy . females decressed in number from 85 t0'88 in
the same period. This decrease came sbout through disposing of old,
sterile, or unsound animels and alco as a result of the fact that, since
the offspring were transferred tc the negative herd, thers was no
chance for increase in numbers except through the addition of newly
infeeted animals from the negative herd.
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