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INTRODUCTION

Udder in a cow may be compared to a factory where the
low grade mutrients ingested by the cow are converted into
one of Nature's nearest approach to perfect food namely,
milk. Its shape and size give an indirect estimate of the
milk producing capacity of a cow. Hence in all score cards
for judging Dairy cattle special marks are reserved for
mammary growth and development. Study of udder therefore is

important in any planned work on cattle development.

According to Sheppard (1953), the milk yield of a cow
can be predicted from the measurements of mammary glands at
3.5 months of age. Legates (1960) reported that the predic-
tion from udder palpation measurements in Holstein heifers was
about tylce as accurate as prediction from dam's first
lactation record. Borodin (1963) suggested that udder measur-
ments should be used in additlon to visual appraisal in
selecting cows for breeding. Little work on the shape and
size of uddér and teats had been done on Indlan cattle breeds.
Recently, Sharma (1967) reported upon his observations on
the udder and teats of Harlana and Tharparkar. In the
present study, data are presented and discussed of én
investigation carried out on the udders of Ongole and Zebu-

Jersey crossbreds raised under both farm and field conditions.



REVIEW OF LITERATURE

Detalled studies on conformation in relation to milk
producing capacity in cattle carried out by Gowen (1923a)
established that two items of body pattern, namely welight
and a wedge shaped form when viewed from the front were to a
1imited degree indication of amount of milk the cow would
produce. The work conducted by the same author (Gowen, 1923b)
on conformation and milk yield in the light of the personal
equation of the dairy cattle judges showed that as a means of

predieting milk yield, they were not worth as much as desired.

Arzumanjan (1938) reviewed the microscopic structure
of mammary gland of the cattle. He pointed out that size
of udder, apart from glandular development, was an important
factor in milk production. A cow with a large udder, though
a less developed glandular portion, might yield more milk
than one in which the situation was reversed. The intensity
of function of different alveoli, in the same gland differed
and some might be entirely non-functional. He suggested
that it was esseantlal to study the qualitative echaracter as
an index of its functional capaclty.

The volume of udder in non-pregnant cows as a
character useful in selection had been advocated by Davydov

and Fedotova (1939). They observed 37 cows, most of them
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in the 5th-6th months of pregnancy, and they determined thed
volume of udder from its depth and circumference measured

at the base and near the site of the teats. Several animals
were measured twice and they admitted that the method was

not very accurate and was unsuitable for large scale investi-
gations. They found that the volume of the udder had
{nereased throughout pregnancy. The volume was 1393 e in
early pregnancy {(about 18 months old) 3010 emS at 6 months
(about 2 years old) and 5671 cmS at 8% months old. In non-
pregnant cows the udder volume was 1298 cm3 at 18 months old
and 2087 cm® at 2 years. ©So they found that the mammary
gland in pregnant cows developed more intensively than in
non-pregnant cows. = They reported that mammary gland deve=
lopment was a more complex phenomenon than had been believed
and that it was controlled not only by hormones, but also

by some other factors associated with growth. On the results
of this investigation, they conciuded that in judging heifers,
it was necessary to take into account live welght at 1%
years and the volume of the udder at the beginning of the

ond half of pregnancy.

Mathews et al. (1949) described the effect of weight
and capaclty of dairy cow udder in relation to producing
ability, age and stage of lactation. They analysed the
data from 473 Holstein-Friesian, grade Holstein-Friesiap



and Jersey cows which were grouped according to age, stage

of lactation and length of dry period. They found that the
udder capaclity increased with age; the lncreases were greater
in the younger than in the older age groups. The weight

and capaclity of udder both of lactating and dry Holstein-
Friesian, were greater than in those of lactating and dry
Jersey respectively. Udder weight and udder capaclty decrea-
sed as the lactation advanced or as the length of dry period
inereased. Udder welght decreased most rapidly in the first
© months of lactation and the decrease in capacity began
after 2nd month of lactation. The ratio of capacity to weight

inereased as lactation advanced.

Turner (1955) described the changes in capacity of
the udder of dairy cows during the course of lactation.
Seven cows at the Werribee Field Station were each milked
at a variety of intervals between milkings at each of
several stages of lactation between June 1951 and August
1952 to determine udder capacity. By allowing the udder to
£i1l with milk, it was found that the maximum pressure
attainable declined as lactation advanced. Secretion was
inhibited at a lower pressure in late lactation. Besides
the size or 'physical capacity' of the udder declined during
advancing lactation. At any glven pressure, the udder held

less milk in late lactation than in early lactation. He



found that milk secretion was not affected by a milking
interval of upto 16 hours.

Suchanek (1961) investigated udder capacity based on
the daily milk yield of Hrbinocke cows 30-50 days after
calving. The udder capacity in the 1st, 2nd and subsequent
lactations was 8.71, 12.27 and 13.74 kg. He further pointed
out that during lactation udder capacity decreased less than

milk production.

UDDER EVALUATIO

Size of udder and teats

Sheppard (1953) deseribed the accuracy of measurements
of the mammary glands by the method of palpation. He reported
that the milk yleld of a cow might be foreecasted from measure-

ments of the mammary gland at 3-5 months old.

Krempa and Prawdzik {1954) made biometrical investi-
gations on morphological udder and teat characters in Black Pied
Lowland cattles They examined the udders of more than 500
cows from 10 different herds in Poland and made analysis of
those of 164 cows which were in the 2nd to 6th months of
lactation. Primiparous and old cows were not included in
the survey. A table was given showing the arithmetic mean,

the average deviation from the mean, the error of the mean,



the mean error and the C.V. in respect of udder length,
distance from the ground, length of pelvis, spacing of teats,
length and circumference of teat (right and left teat in the
fore and rear guarters of the udder respectively). The

fore teats averaged about 1 cm longer than the rear teats.

Johansson et al. (1957) found actual measurements
of the teats and their placement had a high or moderately
high heritabilities - length of teats 0,98 + 0,20, diameter
0.38 £ 0.22 distance between front and rear teats 0.50 £ 0,22,
index of teat placement 0.36 % 0,22,

Dachs (1958) deseribed the methods of conformation
and size of udder as a basis for evaluation. For observing
changes in udder during the course of calving interval, about
800 photographs were taken of the udder of 44 cows (50 lacta-
tions) of different breeds, and crosses and 5 udder measure-
ments were made on 18 of these cows at 6 stages of lactation.
From the photographs he concluded, that only in the period
immediately after calving and at the end of lactation, or
during the dry period, marked changes could be observed in
the udder. Towards the end of lactation, the udder became
reduced in size. He recommended the best time for evaluating
an udder was after the 9th week of lactation, when the change
from thrice to twice daily milking generally took place. The

measurements confirmed the evidence of the photographs.



Relationship between udder measurements and 300 day yield were

investigated.

Bartsch et al. (1960) in their method of udder evalu-
ation took 29 different udder measurements before and after
milking and the yield of individual quarters. Cows in the
Clausberg herd were evaluated at 30-day interval until drying
off and the results of 20 first and 23 second lactation
animals were discussed. The productive ability of empty udder
was investigated in the progeny of 3 different bulls and it
was found that this could be measured by each dnS of empty
udder. It was also found that the udder productivity and the
degree of collapse of udder after milking could be used as a
measure of the amount of glandular material, as there was a

significant negative correlation between them.

Donald (1960) reported that the cows with short teats
milk faster and had higher yields than cows with longer teats.

Krippl (1961) studied the important udder characters
in German Fleckvich and German Brown cattle. He obtained
the following results. (1) Between the 1lst and 3rd lactation,
there was a gradual increase in udder size in both breeds,
whilst udder size was generally comparable in both breeds in
lst lactation. In later lactation, the percentage of cows

with large udders was greater in German Brown cows than the
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cows of other breed. (2) As udder size increased with age,
the udder became more pendulous in both breeds. (3) Teat
length increased with age in both breeds. Generally the hind
teats were approximatel§ 1 cm shorter than the fore teats.
(4) Teat length and occurrence of supernumerary teats were
fairly highly heritable, the genetic effect was less in udder

length and circumference.

Tavildarova et al. (1961) examined 469 cows at 6 farms
in Kazakhastan belonging to Estonian Black Pied, Aulie-Ata,

Ala=Tau, Simmental and Red Steppe breeds. They observed that
teat length and thiclmess did not vary during lactation. The

udder eircumference and depth and distance between teats
decreased with declining lactation. After milking, udder
circumference and depth were 85-91% of the pre-milking values.

Ahrens (1962) studied udder conformation in 174
pedigree daughters of 26 A.I. bulls in the region of Hanover.
Mean values for pelvis length and 12 udder measurements were
given, together with heritabilities for 8 of the most important

measurements.

Fielder (1962) studied the udder conformation and
characters in Yellow Hill cattle and changes in them during
the course of lactations. Twenty nine udder measurements

were made on the udder before and after milking on 26, 29 and



23 Yellow Hill cows in their 1st, 2nd and 3rd lactations
respectively and on 10 cows from the beginning of their
first to the end of their 3rd lactation. By the 240th day
of lactation 85-90f of the total milk was attained in the
1st lactation Vs. 75-80% in the 2nd and 3rd lactations. He
concluded that all udder measurements were greater in the

3rd lactation than in the 1st and yield were 40% higher. A
dam-daughter comparison showed a relatively high heritability

for all the most important udder measurements.

Klossner (1962) studied 485 Black Pied Lowland cows
in 40 herd book herds in the distriet of Hanover for udder
conformation. These cows were the daughters of 28 A.I. bulls
and were in their 1lst-6th lactation. Thirteen udder measure=-
ments together with thelr heritabilities were given. In
general the principal udder and teat characteristics were

relatively strongly inherited.

Andreae (1963) observed the changes with age in
udder and teat measurements of cows. Twelve udder measurements
were made during the 6th week of lactation on 60 Black Pied
Lowland cows in thelr lst-5th lactation and 25 cows in their
5th-8th lactation. The cows were sired by 15 and 17 bulls
respectively. The changes in udder and teat conformation
took place between the 1st and 3rd lactations. He discussed

in detall the other changes and gave 6 criteria for udder






