An estimate of internal pelvic area
is obtained by using special calipers to
measure the vertical distance between
the sacral prominence and the pubic
symphysis. A second, horizontal mea-
sureis made between thewidest points
along the ilial shafts of the pelvis.
Multiplying these two distances gives
an estimated area of the internal pel-
vic opening.

Internal pelvic area influences the
incidence and degree of calving diffi-
culty (dystocia) in first-calf heifers.
When the heifer has a small pelvic
area and the calf has a high birth
weight, the probability of dystocia is
sure to increase. Research has shown
that these conditions account for more
than half the cases of dystocia in first-
calf heifers (19).

Dystocia can cause the death of the
offspring and/or dam, and poor
rebreeding rates in surviving dams (3,
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20). Therefore, efforts to avoid
dystocia are part of proper heifer
management. Intemal pelvic mea-
sures can be helpful in making culling
decisions because heifers with small
pelvic areas are more likely to experi-
ence dystocia than heifers with large
pelvic areas. However, research has
documented that pelvic area, by itself,
is not an accurate predictor of the
chances that heifers will experience
dystocia (17). The measurement
should be used with other best man-
agement practices for beef herds.

Factors Affecting Dystocia

Other factors besides the dam's
interal pelvic area influence dystocia.
Calf shape is one factor. Calves with
larger heart girths and wider hip mea-
surements than average seem to
present more problems during deliv-
ery. This may be because calves with
large heart girths are also heavy at
birth, and high birth weight is known
to be moreinfluential ondystocia than
is calf shape (16).

L.R. Sprott and Joe C. Paschal

A sire affects his offspring’s birth
weight, so it is important to use bulls
with histories of producing lightweight
calves.

Replacement heifers should be fed
for adequate weight gain, which re-
sults in proper skeletal and pelvic area
development. However, nutrition level
during gestation, contrary to popular
belief, has only a minor influence on
dystocia. While excessive levels of
protein in the dam's diet in the last
trimester of pregnancy can increase
calf birth weight and the incidence of
dystocia, excessive energy in the diet
is not regarded as a problem (1).
Supplements for gestating heifers
should be balanced nutritionally ac-
cording to the heifers’ weights, the
desired rate of gain and the stage of
gestation.

Because bulls are generally heavier
at birth than heifers, more cases of
dystocia are seen in dams giving birth
to bull calves.

Gestation length influences birth
weight, but only slightly (18). Some
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researchers have suggested that ge-
netic selection for shorter gestation
length could be used to reduce birth
weight, thereby reducing dystocia.
However, fetal growth rate in the last
trimester of pregnancy averages 0.34
pounds per day (4), so shortening
gestation by 10 days would reduce
calf birth weight by only about 3.4
pounds. This small decrease is un-
likely to have much effect on dystocia.
Significantly shortening gestation
could, of course, affect calf viability,
and requires much more research.

As can be seen, the two most
critical factors affecting dystocia are
the internal pelvic area of thedam and
the birth weight of her offspring. For-
tunately, management practices can
control these factors to reduce the
incidence of dystocia.

Managing for Larger Pelvic
Area

Achieving larger pelvic area in re-
placement heifers is not a difficult
task. There is sufficient research to
indicate that larger heifers at weaning
and yearling age will have larger pelvic
openings (6, 12); thus, retaining the
largest replacement heifers will in-
crease average pelvic area in the re-
placement herd. Furthermore, mak-
ing sure heifers gain weight accept-
ably before and after breeding will
promote proper pelvic area and skel-
etal development.

Genetic selection offers another
tool for increasing pelvic area. The
heritability estimate of pelvic area
ranges from moderate to high in heif-
ers(2, 8, 11, 13, 15) and yearling bulls
(14), suggesting that selection can
make a difference. Since age affects
pelvic size also, measurements should
be adjusted for age before making
culling decisions.

Adjustment Factors for Beef
Cattle Pelvic Areas (9):

For Males

Adjusted 365-day pelvic area = ac-
tual pelvic area in em? + .25 (365 -
actual age)

For Females

Adjusted 365-day pelvic area = ac-
tual pelvic area in cm? + .27 (365 -
actual age)

There are moderate to high ge-
netic correlations between pelvic area
and hip height, yearling weight, weight
per day of age (2) and mature weight
(13). Therefore, selecting only for in-
creased pelvic area also may increase
the mature size. Since larger cattle
require more nutrients than smaller
cattle, forage and feeding manage-
ment should be changed to provide
these additional requirements. How-
ever, the problem with increasing the
mature size of the herd is that birth
weights alsowillincrease (10), thereby
negating the original intent of reduc-
ing dystocia through selection for in-
creased pelvic area, The solution to
this dilemma is to select for increased
pelvic area while setting some upper
limit for mature size. This limit is most
often determined by the point atwhich
productive and reproductive failures
occur because of nutritional and envi-
ronmental limitations.

Potential Standards for
Pelvic Area in Heifers

Some scientists have suggested that
yearling replacement heifers with pel-
vic areas of less than 140 square
centimeters should be culled prior to
breeding (7); this is a sound recom-
mendation because heifers with such
small pelvises are more apt to have
calving difficulty. It also has been sug-

gested that yearling pelvic area can be
used in a ratio with expected calf birth
weight as one way of predicting the
likelihood of dystocia. The proposed
minimum standard using this ratiois 2
square centimeters:1 pound of birth
weight. In other words, a heifer with a
yearling pelvic area of 180 square
centimeters could easily deliver a calf
weighing 90 pounds or less.
However, work with Angus and
Hereford crossbred heifers suggested
otherwise (21). The average yearling
pelvic area was 200 square centime-
ters, while the average calf birth weight
was 68 pounds. Of 110 head that had
apparently adequate ratios, 42 expe-
rienced dystocia and required assis-
tance at calving. Therefore, the rec-
ommended pelvic area: birth weight
ratio of 2:1 appears questionable.

Managing for Light Birth
Weight

Not only should heifers with small
pelvic areas be culled, but the birth
weights of the offspring should be
kept low. Birth weights can not be
accurately predicted because some
factors which affect them are beyond
the producer’s control—blood flow to
the uterus and weather, for example.
However, bulls can be selected for
expected progeny differences (EPD)
in birth weight and for calving ease
characteristics. (Most breed associa-
tions are now rating their bulls.) Cur-
rently the most effective way to keep
birth weights at an acceptable level is
to use bulls with high calving ease
ratings and that produce offspring
with light birth weights. In fact, the
calving ease rating may be more im-
portant than the birth weight rating
(5). This strategy, in combination with
retaining heifers with large pelvic ar-
eas, will reduce, perhaps almost elimi-



nate, dystocia except in cases involv-
ing improper calf posture.

Attempts to lower birth weight by
reducing the level of feed to the dam
during her gestation period have been
ineffective (1). This practice is not
recommended because it reduces calf
vigor, increases calfhood disease and
reduces the dam’s post calving repro-
ductive performance.

Using Pelvic Measurements
to Reduce Dystocia

Set minimum standards for year-
ling pelvic area size to use in making
culling decisions, but don't select for
this single trait. Mature size limits also
must be set to avoid the potential
production problems associated with
larger cattle.

Culling yearling heifers with pelvic
areas smaller than 140 square centi-
meters will improve the average pel-
vic area within the replacement herd.
Adjust measurements for age if in a
genetic selection program.

Ensure that heifers have adequate
nutrition for acceptable weight gain
and skeletal development.

Control birth weights of calves by
using bulls whose EPD for birth weight
indicates they will produce lighter
weight calves. More importantly, use
bulls whose calving ease ratings are

high.

Literature Cited

1. Bellows, R.A., RE. Short and G.V.
Richardson. 1982. “Effects of sire, age

10.

11.

of dam and gestation feed level on
dystocia and post partum reproduction.”
Journal of Animal Science. 55:18.
Benyshek, L.L. and D.E. Little. 1982.
“Estimates of genetic and phenotypic
parameters associated with pelvic area in
Simmental cattle.” Journal of Animal
Science. 54:258.

Brinks,J.S., M.E. Olson and E.J. Carrol.
1973. “Calving difficulty and its associa-
tion with subsequent productivity in Here-
fords. " Journal of Animal Science. 36:11.

.- Brinks, J.S., D.W. Schafer, D.G. LeFever

and J.L. Moon. 1991. “Effect of gesta-
tionlength on birth weight and actual and
adjusted weaning weights.” Colorado
State University Progress Report. p. 27.
Burfening, P.J., D.D. Kress, R.L.
Friedrichand D.D. Vaniman. 1978. “Phe-
notypic and genetic relationships be-
tween calving ease, gestation length,
birth weight and preweaning growth.”
Journal of Animal Science. 47:595.

Carpenter, B.B. and L.R. Sprott. 1990.
“Relationships of internal pelvic area to
other body measurements in yearling
heifers.” Texas Agricultural Experiment

- Station Progress Report. #4851.

Deutcher, G.H. 1988. “Pelvic measure-
ments for reducing calving difficulty.”
Nebraska Guidelines. University of Ne-
braska. G88-895.

Green, R.D.;J.S. Brinks., A.H. Denham
and D.G. LeFever. 1984 “Estimation of
heritabilities of pelvic measures in beef
cattle.” Journal of Animal Science.
59:174. (Suppl. 1).

Guidelines for Urif Beef | :
ment Programs, 1990. Beef Improve-
ment Federation. Sixth Ed. p. 6.
Fitzhugh, Jr., H.A. and St. C.S. Taylor.
1971. "Genetic analysis of degree of
maturity.” Journal of Animal Scence.
33:717.

Halzer, ALJ. and W. Schlote. 1984.
“Investigations on interior pelvic size of
Simmental heifers.” Journal of Animal
Science. 59:174 (Suppl. 1).

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Johnson, S.K., G.H. Deutscher and A.
Parkhurst. 1988. “Relationships of pel-
vic structure, body measurements, pel-
vic area and calving difficulty. " Journal of
Animal Science. 66:1081.

Mormrison, D.G., W.D. Williamson and
P.E. Humes. 1986. Estimates of herita-
bilities and correlation of traits associated
with pelvic area inbeef cattle. " Journal of
Animal Science. 63:432.

Nelson, T.C., R.E. Short, J.J. Urick and
W.L. Reynolds. 1986. “Heritabilities and
genetic correlation of growth and repro-
ductive measurements in Hereford bulls.”
Journal of Animal Science. 63:409.
NevilleJr. W.E., J.B. Smith, B.G. Mullinix,
dr.and W.C. McCormick. 1987, “Rela-
tionships between pelvic dimensions,
between pelvic dimensions and hip
heights and estimates of heritabilities."
Journal of Animal Science. 47:1089.
Nugent Ill, R.A., D.R. Notter and W.E.
Beal. 1991. “Body mesurements of new-
born calves and relationship of calf shape
to sire breeding values for birth weight
and calving ease.” Journal of Animal
Science. 69:2413.

Price, T.D. and J.N. Wiltbank. 1978.
“Predicting dystocia in heifers.”
Theriogenology 9:221.

Price, T.D. and J.N. Wiltbank. 1978.
“Dystocia in cattle: A review and impli-
cations."” Theriogenology. 9:195.

Rice; L.N. and J.N. Wiltbank. 1972.
“Factors affecting dystocia in beef heif-
ers.” Journal of the American Veterinary
Medical Association. 161:1348.
Sprott, L.R. 1981. Ph.D. Dissertation.
Kansas State University. Manhattan,
Kansas.

Sprott, 1990. Unpublished data.



Educational programs conducted by the Texds Agricultural Extension Service serve people of all ages regardless of socioeconomic level, race, color, sex,
religion, disability or national origin.

Issued in furtherance of Cooperative Extension Work in Agriculture and Home Economics, Acts of Congress of May 8, 1914, as amended, and June 30, 1914, in

coaperation with the United States Department of Agriculture. Zerle L. Carpenter, Director, Texas Agricultural Extension Service, The Texas A&M University System.
10M—11-93, New AS]



