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CONTROL OF BANG'S DISEASE BY TESTS AND
SEGREGATION*

BY
W. S. CUNNINGHAM AND R. N. DAVIS

INTRODUCTION

Previous to 1929, no comprehensive study had been made of
infectious abortion in Arizona. A few herds had been tested by
veterinarians, but the state officials had not adopted any plan to
control abortion in cattle, and they had no accurate information
as to the extent of the disease. Dairymen were becoming con-
cerned about their cattle and were asking both for some plan
whereby they could test their herds for a reasonable cost and
also some method of control by which they could segregate the
reactors and gradually eliminate them entirely.

An appeal made to the Dairy Husbandry Department of the
University of Arizona by dairymen and county agricultural agents
resulted in the establishment of a laboratory for testing blood of
cattle for Bang's disease.

This project had two objects: first, to determine the extent of
Bang's disease in Arizona; second, to study means of control in
badly infected herds.

THE SURVEY

The first object was attained in co- operation with the various
county agents and the practicing veterinarians. Any dairyman
wanting his herd tested could have his cattle bled by a veterin-
arian, and the county agent would record the necessary data and
send the samples to the laboratory. An effort was made to test
as many herds in each county as possible so as to get nonselec-
tive sampling from the entire state.

A total of eighty -nine herds was tested, seventy -three of which,
or 82 per cent, had reacting animals. Some of the herds were
tested many times but counting only the animals that were in-
cluded in the first test on each farm, 2,380 cattle were tested. Of
these, 573, or 24 per cent, reacted. It is estimated that about 5
per cent of all of the dairy cattle of the state of milking age were
tested.
* It is believed that at the present time the most satisfactory plan for the
eradication of Bang's disease is through co- operation of the dairymen
with the state and federal governments in their plan for control of abor-
tion. However, some dairymen are so situated that they think they
cannot afford to test according to that plan. For example, they may
have many valuable registered cattle infected, or almost the whole herd
may be reactors. This work may be of interest to such dairymen. How-
ever, it should be understood that this experiment was conducted be-
fore the federal -state co- operative plan was adopted, and it is not
offered as a substitute plan.

131
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CONTROL PLANS

The second part of this project had for its object a moi _ de-
tailed study of certain herds to find whether, under Arizona
conditions and without much expense, Bang's disease can be
controlled and finally eradicated by separating the reactors from
the nonreactors but keeping both groups on the same farm and
having the same help care for both groups. Barnes (1, 2) re-
ported successful eradication of abortion in herds managed ac-
cording to the Pennsylvania plan which requires the reactors to
be placed on a separate farm or disposed of in a manner satis-
factory to the Pennsylvania Bureau of Animal Industry. This
plan was thought to be impracticable, for not many Arizona
dairymen could arrange to put their reactors on a separate
farm.

Investigators at the University of Minnesota (4) maintained
two experimental herds, one of which was infected with Bang's
disease and the other free from disease. These two groups were
kept in separate barns not over 75 feet apart, and the same men
took care of both herds. A separate yard was provided for each
herd and there was no physical contact between the two groups
of animals. The investigators concluded from the data that
Bang infection does not seem to spread rapidly among two
groups of cows kept on the same farm and tended by the same
men if kept carefuly segregated. Only one animal became in-
fected in the clean herd in a period of two years and three
months.

Kalkus (5) controlled Bang's disease at the Western Wash-
ington Experiment Station by dividing the herd into two groups
based on the reaction to the blood test. Separate pastures and
open sheds were provided. The same herd sire served both
groups of cows. Both the reactors and the nonreactors were
milked in the same barn. The negative cows were brought into
the milking barn first and stanchioned, after which the positive
cows were brought in. After milking, the positive cows were
turned loose first so that the negative cows would have no
chance to lick a positive cow. At the start 60 per cent of the
cows were positive to the abortion test. In no instance during
two years of observation and testing did a new reactor develop
either in the original negative group or in the eighteen animals
added to the herd. Palmer (7) reports his experience with a
similar system of management. He found one or more new re-
actors on the second, third, and fourth tests but after that no
more animals in the clean herd became positive although the
herd was tested regularly for several years. The reacting ani-
mals were sold about six months after the fifth test.

Another system of management was reported by the Storrs,
Connecticut, and the Oregon stations (8. 10). At both stations
the reactors were placed in barns about three fourths of a mile
to a mile from the clean cows. The same bulls served both the
positive and negative cows. At the Storrs station (8) only one
cow reacted in the negative group although the herd was tested
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regularly for a period of over three years. The calves from the
reacting herd were taken to the negative herd calf barn when
one or two days old. They were kept in isolation for fifty to
sixty days before they were put with the other calves. These
calves from the positive cows did not spread infection in any
case. At the Oregon station (10) more difficulty was had. Ten
reactors were removed from the so- called negative group from
1922 -24 and four from 1924 -26. From 1926 to 1928 no new re-
actors were found. The Bang's- disease -free herd had increased
from sixty -eight animals in 1922 to 108 in 1928.

Newsom and Cross (6) report that it took eight tests over a
period of eighteen months to clean up the herd at the Colorado
Agricultural College. The reactors were placed in separate
quarters about 200 yards from the clean herd. There were eight
reactors to start with, and finally fifteen of the original thirty -
four were eliminated. At the Nebraska station (12) with a simi-
lar method of control no new reactors had developed among the
negative cows during the fifteen months of observation.

Rietz and Bowling (9) report still another method of control.
Abortion was eradicated from the West Virginia Experiment Sta-
tion herd in five years by testing and isolating the reactors two
weeks before normal calving time, and they were held in quar-
antine for six weeks after calving or aborting, or until discharge
ceased. They were then put back with the regular herd. Close
watch was kept of both the negative and positive cows and any
animal which showed signs of aborting was quarantined until
abortion occurred, or if abortion did not occur, the cow was
returned to the herd when the symptoms disappeared.

EXPERIMENTAL PROCEDURE

Nine herds were selected for a detailed study. The manage-
ment of four of these failed to follow instructions, so they were
dropped from consideration. The other five continued to test
for three and a half to five years. The general plan for these
five herds was to segregate the reactors from the nonreactors
and raise calves from both groups until the herd was built up in
numbers so that the positive cows could be sold without serious
loss. In some of the herds the positive cows were kept in close
proximity to the negative cows, but all were separated by at
least a double fence, which prevented contact between the two
lots. On four of the farms. both groups of cows were milked in
the same milking stable. but only in two herds were both groups
milked on the same platform. In all five herds the same bulls
served and the same men tended both groups.

EXPERIMENTAL RESULTS

In herd No. 1, 113 cattle were tested at the first test. Fifty of
them, or 44.2 per cent, reacted positively and sixty -three were
negative.
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The positive cows were put in a separate pen and were not
allowed direct contact with the negative cows at any time. Both
lots of cows were milked and fed grain in the same milking
stable. The negative cows were milked first and turned out
before the reactors were brought into the stable. After the
positive cows were milked, the floor and mangers were cleaned
thoroughly. Thus, the negative cows were always milked in a
clean stable.

This herd was tested about every two months from March,
1931, until August, 1934, twenty tests in all. In the first four
tests, both the positive and the negative cows were tested, but
after that only the cattle in the negative pens were tested. Dur-
ing the period of the experiment, eighty -four new animals were
added to the negative herd, mostly through calves born on the
farm. This does not include calves under eight months of age
which were never tested. Thus, 147 animals reacted negatively
when tested for the first time.

Only eight, or 5.4 per cent, of the negative animals became
positive during the three and one half years. Four of these re-
acted positively at the second test and probably were infected
before segregation took place. Two others became positive when
the owner switched pens between the positive and negative
cows. The other two animals became positive when grazing in
a pasture. At the last test, there were ninety -three negative cat-
tle. The positive cattle had been disposed of the previous year,
the owner having accumulated enough negative cattle to take
their places. This was a purebred herd, and the manager disposed
of some negative animals for breeding purposes and for other
causes.

In herd No. 2 twenty -two animals were tested, of which eight-
een were positive and four were negative. The negative cows
were removed from the general herd and placed in a clean pen
separated from the positive group by a double fence. On this
farm the negative cows were milked in a separate milking stable.
There was no common ground for the positive and negative cows
except that the same herd bull served both groups of cows.

This herd was kept under observation and was tested about
four times a year for a period of three and a half years. Heifer
calves were kept from both groups and raised by hand in special
calf pens. The heifers were not tested until they were ten to
twelve months old, and in every case the maturing heifers were
negative and remained so during the period of observation.
Twenty months after the first test, these heifers_ together with
a few purchased cows, brought the negative herd up to twenty -
five head. At that time the positive cows were sold.

In this herd the dairyman was successful in preventing the
spread of the disease, even though he kept both positive and
negative animals in close proximity for a period of twenty
months. Not a single negative cow or heifer became positive
after the first test. There were thirty -three negative animalq in
the herd in February, 1934, when the project was discontinued.
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In herd No. 3 fifty -three animals were tested on the original
test, sixteen of which reacted positively. The positive and nega-
tive cattle were segregated in corrals separated by a double
fence. The positive cows were milked in a separate part of the
milking stable. The two groups of cows were never together
and they were fed and watered in different places.

This herd was under supervision from September, 1931, until
April, 1935. During this period it was tested twenty -six times,
although the positive group was included in only the first three
tests. The heifers were raised by hand but were not tested until
ten or twelve months of age.

In this herd nineteen cows and heifers that were negative
when tested for the first time became positive during the first
two years of supervision. Six of these animals reacted posi-
tively on the second test and were probably infected before
segregation took place. But the other cases were unexplained
until a cow was found that reacted negatively but had a chronic
discharge. After that cow was removed from the negative
herd, no more negative animals became positive in the remain-
ing one and one half years of supervision. This would indicate
that a cow may be a spreader and not react to the test for
abortion.

Beginning with the second year of supervision, the owner sold
the positive cows a few at a time as negative heifers freshened
to take their places. He also bought about fifteen tested cows
and heifers. Finally, by April 8, 1935, all the positive cows had
been disposed of. The negative cows and heifers above one year
of age had increased from thirty -seven to fifty -four. This herd
was a member of a Herd Improvement Association and a few
cows were disposed of because of low production.

In herd No. 4, 108 cattle were tested at the first test. Seventy -
five, or 68.5 per cent, reacted positively and thirty -four animals
were negative.

The positive cows were put in a large corral separated from
the negative cattle by a double fence. Both groups of cows were
fed grain in the same mangers and milked on the same platform.
The negative cows were milked first and after the positive cows
were milked the stable floor was cleaned thoroughly. The cows
were in the milking stable only at milking time and were fed
grain just before being milked. There was an alley about 15
feet wide back of the milking platform where the cows loitered
after being released from stanchions. The corral fences were
not strong, and occasionally negative animals would inter-
mingle with the positive group. It was realized at the start that
this setup was not good. but the owner thought it was all he could
afford. This herd was kept in the project to see what the results
would be in comparison with more careful management.

This herd was kept under observation from September. 1931.
to April, 1935. Twenty -six tests for abortion were made during
that period. Ninety -seven negative animals were added to the
herd through maturing calves and by purchase. Thus, 131 animals
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were negative the first test. Of this number, twenty -four, or 18
per cent, became positive. This large number of new reactors
probably was caused by poor fences and by allowing the nega-
tive cows to loiter in the same lane and alley after milking
where positive cows had loitered the previous milking. An-
other factor that contributed to the difficulty was the fact that
this farm added a great many cows by purchase. Some of these
purchased animals, although negative to the abortion test when
added to the herd, reacted positively on later tests. It is suspected
that some of these cows may have been infected with abortion
before being brought to the farm, but not enough time had
elapsed after infection for the blood to show a reaction. At the
close of the experiment there were fifty -six negative cows. Some
positive cows were still being retained on the farm because of
good breeding and production. The owner of this herd practiced
rigid culling of both the negative and positive groups.

In herd No. 5 fifty -six cattle were included in the first test.
Thirteen of these reacted. The reactors were put in a pen sepa-
rated by a lane from the other cattle pens. The positive and
negative cows were milked and fed grain on opposite sides of
the milking barn where the cows face in. In going to and from
the milking stable, both groups walked in the same lane for a
short distance but at different times.

This herd was under observation from August, 1928, until
June, 1935. For the first two years it was tested for abortion
about every three months and thereafter twice a year. The
calves were not tested for abortion until twelve months old.
The reacting cows were sold after the first year. After the first
test no new reactors were found. This was a registered herd, and
rigorous culling was done for type and production, and some
cattle were sold for breeding purposes. That accounts for
there being only forty -six negative cattle at the end of the test,
only three more than at the start.

ECONOMIC IMPORTANCE OF BANG'S DISEASE

All of the co- operators except one reported that they had much
less breeding difficulty, less udder trouble, fewer retained after-
births, and better production from the negative cows than from
the positive cows. They noted an improvement in general herd
conditions as soon as they started testing and segregating the
reactors. This confirms the findings of other stations. At the
Storrs station (8) the clean herd averaged 1,505 pounds more of
4 per cent milk per cow annually than the previous herd which
contained both reacting and negative cows. In another report
from the same station (11) there are data showing that the re-
acting cows gave a net return of $44.01 less per cow annually
over feed cost than the negative cows. This takes into account
the milk losses, depreciation in the value of the Mhimals, and
calf losses.
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At the Nebraska station (3) the losses due to abortion were
computed over a period of thirty -two years. The average loss
in butterfat per abortion was $48.63. The average total loss per
abortion was $134.49.

The Oregon station (10) found that their infected cows gave 28
per cent less milk per cow annually than the noninfected cows.
Also, they reported more garget among the infected cows. There
were thirty -one cases of garget among forty -four reacting cows
during three years. There were only two cases of garget in
twenty -seven abortion -free cows during the same period of time.
The reacting cows had more breeding trouble. Out of sixty -nine
infected cows, thirteen were sold to the butcher on account of
sterility. None of the nonreactors were sterile. The clean cows
had a much higher percentage of live calves and required fewer
services for each pregnancy. There was less lameness and other
illness among the noninfected cows.

This is in line with our experience in this study. The owner
of herd No. 1, which normally has about eighty cows in milk,
estimated his total annual saving as a result of the eradication
of Bang's disease as $2,400. This includes savings in such items
as loss of calves, increased production of milk, nonbreeders, vet-
erinary expense, and labor. He estimated that his herd and
product had increased in value $2,000 as a result of the cleanup.
He considered the cost of the cleanup campaign a good invest-
ment. It was not possible to get accurate financial estimates on
the other herds, but all the owners, except that of herd No. 4,
considered it paid them well to clean up their herds by methods
used in this work.

SUMMARY AND CONCLUSIONS

A total of eighty -nine dairy herds was tested for Bang's dis-
ease. Seventy -three herds or 82 per cent had one or more react-
ing animals.

Counting only the animals included in the first test at each
farm, 2,380 cattle were tested, of which 573 or 24 per cent reacted.

Five herds were selected for an abortion control study. These
herds were tested at regular intervals, and the reactors were
segregated from the nonreactors but kept on the same farm.
Two herds did not have a new reactor develop after segregation.
Two others cleaned up after about two years' testing. The re-
actors of four herds were sold as soon as there were enough
negative cows to provide sufficient milk for the market. One
herd still maintained the positive cows to the end.

The data indicate that it is possible and feasible under Arizona
conditions to eradicate Bang's disease from dairy herds by test-
ing and segregating on the same farm.

There should be no common ground. The reactors should be
removed as far from the negative cows as practicable.

Good fermes and careful supervision are necessary in any seg-
regation plan.
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Purchased cows should be quarantined and retested in sixty
days before being allowed contact with the regular herd.

Cows free from Bang's disease produce more milk, have less
breeding difficulty, less udder trouble, and better herd conditions
generally.
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