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CHA FT ER-1
INTRODUCTION

" Throughout the enimate kingdem, from the simplest
mieroorganisms to the most complexly organized beings, that
inexhaustible power of growth which ever since the genesis of
the first protoplasm in the infinite past has created the struc-
ture of the fossil remains of former ages as well as our own
existence - this capacity to grow, has remained as the most remark-
able phenomenon of nature, the supreme riddle of life"———_Rubnerusm)

Growth is the foundation of all the important forms o
livestock production. Animals of any species will not meke any
economical gain in any type of production unless they have been
properly nourished during their actuwal growing period. It is true
that the maximum productive ability of an individual is largely
controlled by its inherited potentialities, but these potentiali-
ties can not be reached unless the individual has been provided
proper environments since its early stages of life. Good and
abundant supply of food constitutes one of the most important
parts of such environments.

The economy of early growth is a matter of serious
congideragtion specielly for India,which is solely an agricultural
country and where thre livestoék constitute the backbone of its
economy. According to Joshi et al (1653) and quoted by Ahrmed(1961),

India before partition had 28 well defined breeds of cattleyand
according to Sen(1953), the total animal population,then,included
215 millions of cattle and Buffaloesyabout 97 millions of sheep
and goats, 4.5 millions of equines and one million of camels.The
overall human population was 380 millions, of which more than
75% depended on the agriculture and thus on animal Husbandry.

But the fact remains that most of our even better animals are
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usually stunted in size, low yielders and poorer than average
in many other important charesteristics. This is mainly due to
under=- or malnutrition and ill menagement which have foreced them

to become an econcmie burden to the society .

During the last 25 years, the human population has been
consistently increasing and according to Mukherjee(1938), the
pressure of hovine population varies directly with the human
population pressure. While the shortage of human food stuffs can
be met by importation from other countries, the same can not hold
good in case of animgl population where the position of food
supply 1s rather different. & number. of workers have drawn atten=~
tion to this seriousness of the problem and have suggested
various wage ways and means for the proper development of our

livestock.

One of the main problems confronting us in the develop-
ment of our livestock is their retarded or £ poor growth which
is solely due to malnutrition. Unless we achleve success in the
acceleration of the growth rates of our livestock economically,
our all attenpls towards the desirsd goal are apt to be futile.
Unfortunately, much less is known about the problems relating
to growthe. It is only recently that physiological studies have
furnished a good deal of valuable informetion regarding the
major processes of growth. As a result of the se studlies, now,
we are in a position to define the complex phencmenon of growth,
measure 1t, follow its course, and it is still nmore recently
that various methods have been known for the acceleration of

its rates
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The economic importance of eariy' growth can well be
understood by the facts that the growth rate has a definite
influence on fecd economy, final product end lengthening of
life span(Maynard,1956). The data from the experiments carried
out at the Missouri Agricultural Experiment Station by Moulton
et al (1922) elearly reveszl that "higher planes of nutrition .
proved more efficient from the standpoint of energy recovery &
the production of edible meat, Analysis of a large body of data
by Watson (1943) brings out clearly the increased physiological
efficiency from higher planes of nutrition., Work of MeMeekan
(1940~1941) reveals thet the growth rate of the different parts
as effected by the planes of nutrition influences in turn the
composition of the carcass at market weight,

Cne of the most important features of the effect of
planes of nutrition on the growth rate emerges from the exten=-
sive series of experiments cerried cut by Sherman with rets.
These experiments show that diets which preduced & more rapild
rate of growth algo resulted in & longer life. (n the other
hand,lcCay's studles elearly reveal that rats vhose growth is
severely retarded in early life, by calorie restrietion only,
have a longer life span than thogse which grow rabidly under
ad libitum fecding. Although,these findings of MeCay are
contrary to those of Sherman, but MeCay has also reparted that,
with animels which had grown normelly and eontinued to receive
ex ad libitum diet until middle age,calorie restriction there=

after resulted in & longer life. 411 these findings are of
great practical significence in case of breeding and producing
animals, where the life time performance is the final measure of the
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successes achieved in rearing these animals.

Although, India has had a large cattle population |
(about 4rd of the world's cattle population - Sen and
Krishnan, 1941), reliable data on the growth rate for most of
our livestock are not available. As quoted by zmmm Sen(1953),
the only published data available relates to the Sahiwal breed,
which have been furnished by Sayer (1934). These data show
that the average daily gain of Sahiwal heifers on the ordinary
farm diet was 1.03 1lb,, whereas of those on the special diet
(made up of an extra amount of milk and some change in the
concentrate) was 121 1b. Viswanath (1941) has shown that
"heifer calves could be brought to mgturity within the age of
19 monthe,; which is considerably less than the usual age of
2% years. The latest worker, yamdagni, (1962) under the guildance
of Dr, 8.K.Talapatra at Mathura (India) has shown that growth
rate as high as 1.9 1b, daily per head could be obtained in
Hariana calves under special feeding regime. It appears,
therefore, that under a good system of feeding and management ,
the growth rate of our livestock can be very closely compara-
ble to that of g similar type of animal reared in the western
countries (Sen,1953). It may be mentioned here that Morrison
(1937) has recorded the average daily gain of Jersey heifers
to be 1412 1lbs. during the first year.

Since the growth involves an increase in the
structural tissues, such as muecles, bones aim and other
internal organs, it is primarily an increase in the protein,

minerals and water. From the standpoint of nutrition, it
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involves an intake of large amount of energy producing
nutrients,minerals(chiefly clacium and phosphorug),and various
Vitamins. Thus the nutritive requiremaﬁts for growth are quite
different from the requirements for other body funections.

Cf all the requirements for growth,the major is that
of protein,because, it has boen established that about 25% of
the increase in weight in young animals is protein and this
rate of inerease falls down sorewhat as the animal matures.
Unfortunately,the protein requirement for growth appears to be
the least well defined. Only a little experimental information
is aveilable concerning the protein requirement of young
stocks, ¥hatever little information is available,the results
of the different workers seem to be markedly divergent, These
differences are pertly because the various scientists have used
different biological values and different mainteinance reguire=-
ments for "normal growth".

The feeding standard generally followed in major part
of the world is that of Morrison. This standard is based on the

study of various investigations carried out in western countries
invelving feeding trials, balance studies and slaughter experie

ments where necessary. Recently,factorial method(Mitchell,iode)
has also been tuken into consideration. A4 large number of

indian workers namely,Sen(1963) and Lander(1945) have condueted
several nutritional and balance studies with Indian livestock
and have setforth their recommendations for various physiclo-
gicel funetions under Indien conditicns. More recently,the
NeReCo Of the UsBeA+(1956) has brought out another standard
for different classes of livestock which has now recelved
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considerable attention., It is believed that since this
recommendation represents the pooled judgement of a group

of experts in the field of anlmal nutrition, it serves as the
most practical guide to the need of nutritional requirements
of the farm animals, at least for practice in the U.S.A. In
fact, the N.R.C. reports comprise feeding standards for the
requirements of total food and for all dher nutrients for

which quantitative data are available.

The investigations on the requirements of various
classes of livestoeck carried out in India, though limited,
suggest that the adoption of foreigﬂ standards always leaves
a fair margin of safety so far as the feeding of Indian cattle
is concerned., This is because the mature weights of most of the
Indian breeds of cattle are about three - quarter or half as
much as those of foreign breeds. Thus, the mutritive require-
ments of Indian cattle have been found to be about 20% less
than those recommended in Morrison and other foreign standards.
Although, the details of the various requirements for growth
have been discussed in the chapter of review of literatures
pertaining to the systems of calf rearing, the recommendations
for protein and energy as given by Morrison(1959), the Ne.R.C. of
the U.S.4. (1956), and Sen (1952) may be given here for the

purpose of a general review of the situation.

TasteXa) Morrison Feedinz Steandard for growths-

BOdy ’Wt 3 DOMI D.CQPO T.D.I‘I.
lbs. lbs: lbs. le.
100 1.8 " 2:4 0035 - 0.45 108 i d 2.2

200 4.9 -y 6.1 0055 . 0.65 3.6 - 4.4
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Body wt. DeMe DuC «Pe
1lbs. lbs. lbs,
400 Dol = 1144 076 = 0.87
600 12,6 = 1541 0:83 = 0,94
800 1549 = 19,1 0488 « 0,99
1000 1846 = 22,3 093 = 1.03

TeDelNeo
lbs.

6.0 = 740
747 = 043
9l = 1049
1040 = 12.0

TasteI(b) N.RoCo standard for growing dpiry heiferss
T.D.N.

Body wte Dgily toteal DuCePe
. feed
1bs. 1bs. e
100 2 20 40
200 6 1040
400 1 7ed
600 15 547
800 19 4.7
1000 22 4.3

Jaslel (¢) Indis

Li{g wtldllass L Cattle H§Class Ll Cattle
L

[Cilass Lll Cattle

IMature wt.10001b}Mature wt.750 1b.l Mature wt.500 1lb.

DsCePe §TeDeNo }D.C Fq QT. Ne .C.P. }'-I-D.N-
1b. 1b. 1bs. lbs _
100 0uB2 146 0.+24 148 0s16 048
200 0457 347 0443 248 0.28 1.9
400 0485 6.4 064 4.8 0ed3 342
600 1.0 842 0475 6ol
800 (215" b 0485 7.4
1000 1425 11.5

While sufficient information regarding the nutritive

requirements of growing calves and the effects of planes of
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nutrition on the growth rate are now available, only a little
experimental evidence is available to show the effect of plane
of nutrition on the level of blood components. From the
standpoint of nutrition, the composition of the blood is of
great significance in the sense that it is the medium by which
the absorbed nutrients are carried to the different parts of
the body and by whiech the waste products of metabolisms are
removed. Although, much work has been done on the study of
blood chemistry in foreign countries involving different species
and under different physiological conditions, the issue has
received attention in India only recently. The problems of calf
nutrition have now focussed attention on the level of various
blood components since these (the latter) often serve as a
valuable guide in evaluating the nutritional adequacy of the
diet as well as the nutriticnal state of the animal in question.
For example, it has been seen that larger the amount of adipose
tissue, the lower is the percentage of blood for the body as a
whole. It has been shown in hibernating woodchuck that t he
figure for blood percentage increases as it uses of its fat
reserve (Maynard,1956).

It has been generally said that malnutrition often
influences the e rcentage composition of some of the blood
components and also that these are greatly affected by age,
sex, breed and season. Among the lIndian workers who have tgken
great pains in their studies in this line, the names of Sen &
Roy (1933), Kohar,Singh & Rao (1940), Mullick & Pal (1943) and
Kehar & Murthy (1945) are worth mentioning. These workers have

.
AW
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furnished a large body of valuable informations with regard

to this aspect of animal nutrition in case of different species
of livestock such as, Dhani and Hariana cattle, Murrah buffaloes,
Horseszsheep etc. They have also been able to fix up normal

blood values for these species of animals.

The present work is an endevour to study the effects
of two different levels of protein and equal amount of energy
" on the growth rate and blood ecomposition in Tharparker cal#es.
Tharparker breed is a well defined dual purpose breed and has
been largely used in Bihar state for various cattle develop-
ment programmes both in rural as well as in urban areas. A
Tharparker herd is beiﬁg maintained at the Govermment Cattle
Farm, Patna for over 30 years and the Farm is attached to the
Bihar Veterinaery College for teaching and experimental purposes.
Thusg, this breed could easily made available the reguired

number of calves for this study.

12 calves were selected on the basis of siﬁilarity in
age and ' divided into 2 groups on the body weight basis. One
group was fed a concentrate mixture used at the Farm which
furnished the asverage of Morrison's maximum and minimum
stendard recommendations for growth azs regards protein and
energy and the other group recéived a concentragte mixture so
constituted that it supplied 25 percent less D.C.P. and the
sane gmount of T.D.N. per lb. as the previous concentrate mix-
ture. Hay and green para grass were fed to both the groups zk
ad 1ib and deily consumption recorded for each group through-
out'the experimental period.
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The experiment was spread over for about 5 months
ineluding a ten days digestion trial during which weekly
record of growth rate and fortnightly vaeriation in blood
components were studled. The components of blood under study
veret«=

(a) Serum calcium |

(b) Serum Inorgenic Fhosphorus

(¢) Serum total protein

(d) Blood glucose

(e) Haemoglobin

(f) Noneprotein nitrogen. :

The details of these studies have been discussed in
the chapter "Material & Methods".

4 -
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CHAPTER IX
REVIEW OF LITERATURES

Growth 1s a highly complex universal phenomenon and
is a subject to individual varlability il.es there is a
charesteristic rate of growth for each specied. In short,
it may be said that for all, the rate of the growth is not a
constant feature, nor does its entire course follow any simple
mathematical expression, Although, the maximum development of
an individual is governed by the heredity, but modern scientif=
lec teehniques have provided measures by which this iInherited
potentiality ecan be reached in shorter period of time and these
measures are rested on a tripod,viz, Breedihg,feeding and
managements

Like growthy blood pieture is also a highly veriable
charesteristic, It varies between individual to individual,
between species to species and between breed to breed, Even
in the same inidividual itilargely effected by age,sex,season
and diet. Therefore, it is misleading to think of an average
value as applying to every healthy individual execept in certain
constituents with a narrow margin,i.e, caleium. There are others,
for example, stigar and Nitrogen which rise shortly after a meal
and gradually fall to a fasting level.

Inspite of more and more attention having been devoted
to the studies of problems relating to growth and the chemistry
of blood, we are still unable to claim a complete knowledge of
these phenomena, Considerable amounts of work have been done
with different breeds in India and abroad on these aspects, but
very little data are available for Tharparker cattle. Hence
this study 1s a little venture in these directions,






