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INTRODUCT ION

A definition of growth seems td be necessary for
its quantitative study but defining growth has not been
easy. Schloss (1911), Hammett (1936), Brody (1945),
Maynard (1947) and Hammond (1952) and a number of other
workers have all attéﬁbted to give a descriptive and
functional definition of growth,

Accordingly growth is an irreversible, correlated
and coordinated increment in the mass of the body in a
definite interval of time in a way that is characteristic
of the species, and until the mature size has been reached.
True growth in effect is an expression of the increase in
the weight of the organs and of the structural tissuese.
As against this development is considered to be a change
in body confirmation, shape and function.

Retarded growth delays puberty and thereby the
length of the productive life of an animal. There is
considerable evidence that poor growth adversely affects
even the productivity of cattle. Consequently assessment
of growth in terms of body welght assumes considerable
economic importance and optimum growth of the young ones
is a matter of constant conecern for all breeders, owners

and research workers. Growth is known to be affected by




hereditary as well as by a number of known environmental
factors. In addition to these known factors there arey in
all probability, a large number of still unknown factors
which affect growth and body weight of our cattle. Efforts
are continuously being made, therefore, to ascertain the
relative effects of these with a view to utilize that

information for improvement of their growth rates.

Hariana is one of the most important breeds of cattle
for India. It is spread over the entire northern part of
the country and possibly over a large part of even central
India. The present work was, therefore, undertaken on this
breed. Various factors which affeect body weight and growth
were to be studied to ascertain their relative importance
and it was intended that some guide lines for optimum
achievable body weights and growth rates could be arrived
at as a result of this study. Body weights at birth, 3
months, 6 months, 9 months, 12 months, 18 months, 24 months

and 36 months were chosen to be studied,
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REVIEW OF LITERATURE |

BIRTH WEIGHT

Birth welght and the factors affecting it have been
studled in various breeds by many workers. The pertinent

work is reviewed hereunder.

Unan . (1933) observed an average birth welght of
male Red German calf to be 32.2 kg and that for female
to be 31.8 kg Birth weights of Holstein, Brown Swiss,
Ayrshire, Guernsey and Jeréey'were studied by Ragsdale
(1934). These were 40.9 kg, 36.3 kg, 32.7 kg, 29.5 kg
and 24.1 kg, in females and 43.2 kg, 38.6 kg, 36.4 kg,
32.3 kg, and 27.3 kg for males, respectively. The findings
of Groenewald {1935), Palicte (1938), Tyler, Chapman and
Dickerson {1947), Williard (1948) and Kassab and Stegenga
(1964) are more or less in agreement with Ragsdale.

Venge (1948) reported birth weights of Swedish Red
and White and Red Danish Dairy breed to be 40,0 kg and
40.0 kg respectively. Vogel (1952) reported average birth
weights of Spotted Mountain, Spotted Mountain German, Red
and Black Pied Lowland cattle as 40.0 kg, 40.0 kg and
42.0 kg respectively. Tantawy (1948) studied birth welght
and growth of Egyptian cattle. Weight at birth, irrespective
of sex of calf was 26.0 + 4.0 kg. Rognoni and Pasti (1959)



found birth weight in Friesian calves to be 33.4 kg and
daily welght gain of 856 gm. Suchének (1961) recorded
birth weight of 43.6 kg in Czechoslovak Red Spotted cattle.
Peker and Ozdural {1962) reported birth weight in Karacabey-
Montafon calves to be 38.4 = 0,9 kg. Alim (1964) found
average birth weight of all calves in Kenana cattle to be
22.7 kg, males being 1.7 kg heavier than females. Luna
{1964) reported birth weights for males of Santa Gertrudis,
Brahman and Criollo cattle to be 32.3 kg, 28.2 kg and

29.6 kg respectively. Muhamedgaliev et al. {1966) reported
birth weight of Ala Tau cattle to be 35.1 kg in males and
33.5 kg in females, while thelr crosses with Jersey weighed
27.8 kg and 25.9 kg respectively.

Palicte (1938) also studied Ayrshire-Nellore grades
and reported an average 25.4 kg birth weight for first
generation of grades. In fourth generation of grading up,
the birth weight decreased to 19.5 kg. He also reported
birth weights of Red Sindhi and of milking Short-horn cattle
to be 18.7 kg and 33.2 kg respectively. Mufioz and Rigor
{1940) reported similar findings in Red Sindhis; at birth
males weighed 19.2 % 0,3 kg and females 18.3 * 0.3 kg.
Tyler, Chapman and Dickerson {1947) found difference in
birth weights of inbred and outbred stock of Holstein. They
reported that outbred calves weighed 42.2 kg and inbred



calves weighed 38.9 kg. Outbreds were heavier at birth
than inbreds. Beker and Quesenberry (1944) showed superio-
rity of crossbreds {Hereford X Short-horn) in birth weight
(35,0 kg) over purebreds {33.7 kg). Munoz (1964) studied
crossbred heifers resulting from reciprocal crossings
between Bralman, Santa Gertrudis and Criollo and reported

that they averaged 30.0Ckg at birth.

Among factors which account for differences in birth

welght breed as well as sex are known to be important ones.

Gregory, Blunn and Baker (1950) in Hereford calves
at North Plette and Valentine sub-stations reported birth
weight of males of two groups at 33.6 kg and 34.5 kg,
respectivelys They observed significant effect of sex and
of sire. Koch et al. (1959) in Hereford, Angus and Short-
horn observed that bull calves at birth were 2.4 kg or
1.07 time; heavier than females and their average daily
welght gain from birth to weaning was 0.05 kg or 1,07 times
greater than in females. Witt, Walter and Rappen (1964)
also found a significant effect of sex of ecalf on birth
weight, Tantawy (1948) found that average daily gain
increased from birth to 29 months. Bull calves increased
in weight at greater rate than heifer calves, Asker and
Ragab (1953) discussed the various factors affecting birth

welght in Egyptian cattle. The values for birth weight for



males and females of these cattle were 25.8 kg and 23.9 kg,
respectively. Ahmed and Tantawy (1954) found average birth
weights for the same breed to be 27.0 kg for males and

24,0 kg for females. Ghoneim gt al. (1959) calculated daily
gains of calves of Egyptian breed for three periods :

birth to 24 weeks, 24 weeks to one year and 1 year to 2
years, ZThey observed the superiority of males over females
from birth upto 18 months. Ragab and Abdel Salam (1962)
found no effect of sex on welight at birth but it was
significant at 4, 6, 12, 18 and 24 months. Ragab and
Abdel-Aziz (1961) reported 32.5 £ 0.4 kg and 30.4 * 0.4 kg
birth weight for male and female Friesians respectively.
Sexes differed significantly in birth weight. Kassab and
Stegenga (1964) observed birth weight values of 36.9 kg
and 32.8 kg in male and female Friesian calves, respectively.
Mukhtar (1961) reported birth weight in Darfur cattle to be
24.5 kg and 21.8 kg for males and females respectively.
Suchének (1961) recorded that males were 8.5% heavier than
females at birth., Vasileva (1968) studied growth in Isker
calves and Sofia Brown calves, and found that birth weight
of males was significantly greater than that of females.
Differences among sexes in body welghts were maintained at

all ages.

Seasonal variations have also been reported in birth



sy Jer

weights. According to Ragab and Abdel-Aziz {1961) sexes
differed significantly in birth weight. It ranged from
26.6 £ 1.6 kg for August calvings to 32.9 £ 0.6 kg for
January calvings. Similarly, Mukhtar (1961) found that
calves of both sexes born in July-October {Autumn) were
heavier than those born in other seasons. Tyler, Chapman
and Dickerson (1947) and Suchanek {1961) could not notice
any seasonal effect on birth welght of calves.

A}

Sire is reported to be another factor affecting
birth weights. Gregory, Blunn and Baker {1950), Suchanek
(1961), Bllis et al. {(1965) and Osman and Rizgalla {1968)
.all noted significant sire effects on birth weight.

Growth rate from birth to various ages has also been
studied by many workers. Williard {1948) calculated average
daily gain in Holstein calves to be 0,63 %= 0.05 kg from
birth to 180 days and 0.72 £ 0,09 kg from 180 days to 365
days, respectively. Munoz {1964) noted average dally weight
gain in crossbreds to be 558 gms from birth to 18 months,
Neville {1962) reported in Hereford calves that calves
heavier at birth maintained the advantage.

The results of Vsjakih and Borozdina (1960) agreed
with those of Neville. They observed that the calves with
greater birth weight were also heavier subsequently.,



Similarly Valka and Suchdnek (1968) in Czechoslovak Red
Spotted females found that calves with above average birth
welght had higher average body weight at 18 months of age.
Auriol et gl. (1963) studied the possibility of predicting
the growth of an individual calf in Charolais breed from
its birth weight. They concluded that birth weight gave a
good estimate of adult weight for a group however it could
not predict the growth of an individual calf. Similarly
Smirnov {1959) in Simmental Lebedian and Red Steppe cattle
had found that birth weight was directly related to adult
body weight. Body welghts at 6 months and 12 months were
also related to adult weight,

Little work has been done on Indian breeds in these
respects. Lazarus and Rangaswami (1950) studied birth
weights in Gir, Hariana, Red Sindhi and Tharparkar breeds.
An average birth weight of males of these breeds was 23.7 kg
and that of female was 22.0 kg. Birth weight was highest
in males for Gir and Tharparkar and in females for Gir and
Hariana. Sharma et al. (1951) recorded birth weight of
Hariana males to be 24.5 + 0,2 kg and of females to be
23.8 £ 0,2 kg with overall average to be 24.0 £ 0.2 kg,
Singh and Desai (1959) and Kbhli,é;,al. (1962) in Harigng
noted the values in males to be 24.7 kg and 23,7 * 0.4 kg
and in females to be 22,6 kg and 21.7 * 0.2 kg, Trespectively,







