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INTRODUCTION

The goat (Capra hircus) is one of the most useful
animals among the domestic mammals, The contribution of goats
in nation's economy for providing meat, milk, skin, mohair and

manure is surprisingly high.

Goats seem to have been domesticated from very early
times and it's mentions are found with dewn of civilization.
It has been mentioned in "PURANS" of India that king Daksha,
father of Sati was punished by transforming his head into a
goat's head by the great god Shiva. Goat is regarded accor-
ding to "VEDA" as a carrier of the god of fire (Agni). The
ancient Gieeks and Romans paid great attention to goat keeping
and frequently references are found in the Greek pastoral poem.
The Hindus and Jews have had been offering gozts for their re-
ligious sacrifices from sntiquity. Zeuner (1963) offers evi-
dence from Jerico and Jarmo dating about 7000 B.C. that goat

was the earliest of the ruminants to be domesticated by man.

According to the census of 1966 India possess 64.5
million goats which is about 20 per cent of the total world
population. Thus, it is one of the largest goat owning coun-
tries. Production of goat's meat in our country is 36 per cent
amounting 0.15 million tonnes. Besides meat, goat's milk
provides befitting econumy in these days of scarcity of milk
and high cost of production. An average milk producing goat
yields about 275 kg of milk in a lactation of 250 days. (The
Times of India directory and year book, 1973).



Goats' meat is famous in India for its special taste
and flavour, especially the meat of the tender aged one. Lt is
nutritious, easily digestible and palatable. It supplies all
essential amino acids, important minerals and vitamins. It has
been liberally prescribed by "SUSHRUTI-SANHITA® an 0ld book on
Hindu medicine for regaining strength etc. Goat's liver is
taken in snaemia. A neuter'goat is used for making a kind of

0il for curing nerve paralysis.

Linnaeus (1758) ranks the domestic goat Capra hircus
&8 the most important dairy species aiter cow Bos-taurus/ Bog-
indicug, and the water buffalo - Bubalus-bubalis. Likewise,
goat's milk is very much valuable particularly for babies as
it is nearest to mother's milk in composition. It is not only
nutritious but easily digestible and palatable. The non-
pathogenic qualities of goat's milk is its special feature. It
is regarded completely immune from dangerous zoonotic disease
like tuberculosis. Mahatma Gandhi, futher of our nation 1liked
goat's milk.,. He lived principally on goat's milk for more than
30 years, which was perhaps the chief secret of his sound health

even at his old age.

Goat's skin has a great commercial value in earning
foreign exchange to our country. It amounts to nearly
s, 1,42,20,000 per year in the form of hides and skin alone.
Simgh omd S@uger (197 o)
It is largely used for manufacture of high class shoes and

suitcase etec. ©Ekin of Black Bengal breed is famous for this

purposes



The hair of goat has also good field in trade.
Certain breeds in hilly regions in India produces “PASHMINA®

or fine wool.

Goat's dung is a valuable source of manure. It is
admirably used by small farmers. It is especially advantageous

in garden and vegetable culture.

In addition to above mentioned qualities, goat's
keeping do not produce any hard problem for feeding also. It
can be very well maintained on tree leaves and small quantity

of concentrate. This is why goat is called as poor man's cow.

Though, goat occupies an important place in our
economy, it has not received much attention by the research
workers so far. Lt is because of the fact that they have long
been left to feed themselves on whatever green and leaves they
can have access to and as such their feeding has not produced
any problem. HNoreover, people also have some prejudices
against goat because of their destructive habits of the crops
and had odour in the milk. As such goat husbandry in our
country is still backward. But all these prejudices which
have given goats bad name are baseless and happens only because
of poor management. Moreover, in present situation of green
revolution and perennial shortage of food gruin in our country,
all available lands are being cultivated. As a result of this
there is progressive shortage of grazing lands and if goats are
left for grazing in such condition they may destroy 6rops. So

it is now being felt that goats must be stall fed like other

farm animals.,



Under such circumstances exact knowledge of their
nutritlopal requirements is essential, the most important
being the protein because proteinous feeds are much more ex—
pensive and its deficiency on the other hand causes retarded
physical development and also brings many detrimental effects
on health.

Proteins are indispensable constituents of the
living protoplasm and participate as such in all vital pro-
césses. According to Geiger (1961) the specific structure of
various body proteins imparts particular properties which are
determinants of growth, neuromuscular and mental funetion of
enzymatic and hormonal processes, immunological phenomena,
physiological properties of tissue fluids of many other organs
and 1ndirect1ylof reproduction and heredity.

Since protein is the principal constituents of tae
organs and soft structures of animal budy, &2 liberal and con-
tinuous supply is needed in food throughout the life for growth
and repair and thus transformation of food protein into body

protein is very important part of nutrition.

Therefore, protein must be fed in proper amount
specially in growing one because growth 1s the foundation on
which the other forms of production such as meat, milk etec.
rests. It is the adequate growth of the young one that deter-
mines the pussibilities of animals as producer in future thouga
within the limits set up by the hereditary factors. Any retvar-
dation in growth will result in substantial and permanent loss

of production by the animal and its progeny.



Goat's meat is an excellent source of protein in
buman nutrition which is predominantly used as human feed in
our country. Being an over populated country there is derth
of animzl protein in India., Hence, in present situation,
pProtein nutrition of goats requires much emphasis to have
optimum growth with best efficiency of conversion for maximum

turn over of meat.

In recent years some projects have been started by
1.C.A.R. on goats. Works have been done on maintenance and
production requirements for goats. ( Majumdar (1960), Ranhotra
and Jordsn (1966), Devendra (1967), Singh and Sengar (1970).)
But uptill now no nutrifional requirements for goats has been
formulated so far. Most of ghe work has been done keeping in
view of the Morrison's and N.R.C. recommendations for lambs as
the guide line. But these recommendations are not exactly
applicable to Indian goats, because of the varying agro climatic
condition and differences in the breed as well. Chaturvedi and
Saxena (1971) have reported digestible protein, Ca and P intake
in goats which are considerably higher than N.R.C. recommen-

dations for lambs.

Keeping these facts into consideration the present
experiment was under taken with a view to find out the optimum

requirements of protein for growth in goats.

o 9% %
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REVIEW OF LITERATURE

Among livestockd,‘goats are the maln source of
meat in Asian and African countries. Although lot of work
has been done on the nmutritional reﬁuirements of sheep in
India and abroad very little work has been done on the require-

ments of goats.

The following review, embodies some of the more
recent reports related to this problem. These reviews have

been prepared on the following headings : =

L. Dry matter consumption.
II. Growth rate,
III. Digestibility co-efficients of organic nutrients.
IV. Teed conversion efficiency.

V. Protein requirements for maintenance and nitrogen
balance study.

Al Dr: matter consumption @

On the basis of several feeding trials it has been
observed that the dry matter intake of goat is higher

larger farm animals.

Hossain (1959) estimated dry matter intake of goats
which was 1726 gm per 100 1bs body weight which comes to about
3.8 kg ﬁer 100 kg body weight,

Singh end Sengar (1970) observed average dry matier
consumption per 100 kg body weight per day from 3.43 to 4.20 kg

in cumparism tc



in Barbari and 2.67 to 3.42 kg in Jamunapari does. Thus dry
matter consumption of Barbari appears to be more tham Jamunapari
does. They also observed almost the same dry matter consumption
in case of kids as mentioned for their respective dam in each
group. In metabolic trials conducted on Barbari and Jamunapari
bucks they estimated the dry matter consumption per 100 kg of
live weight between 2,03 + 0.02 to 2.82 + 0.03 and 1.86 + 0.09
to 2.65 £ 0.06wrespectively.

Saxena and Mahesuwari (1971) studied the performance
of Jamunapari goats at Chakkar Negar Range (Home Range of
Jamunapari goats) and at Methura. They observed that the dry
matter consumption per 100 kg body weight at Chakkar Negar
Range was between 2.42 to 3.58 kg whereas at Mathura it varied
from 1.47 to 2.65 kg.

Johri and Talpatra (1971) while comparing the growth
rate of Jamunapari goats under browsing and stall fed condition
recorded the average dry matier consumption to be 3.7 kg per

100 kg body weight under browsing and 3.5 kg per 100 body weight
under stall fed conditionm.

Maheshwari and Talpatra (1975) studied the dry matter

 consumption and digestibility of two groups of Jamunapari goats,

feeding them green cowpea and cowpea hay separately. They
observed that under green cowpea fodder the dry matter consump-
tion on an average per 100 kg body weight was 3.0 kg while under
hay feeding the same was 4.04 kg. 1t appears that the legume |

hay is more palatable to goats as compared to roughage.

In another experiment Maheshwari and Talpatra (1975)



found average dry matter consumption to be 4.67 kg per 100 kg
body weight in Jamunapari milch goats fed green Berseem ad lih.

II. Growth rate ¢

Growth is such a complex phenomenon which does not
follow any rule. It varies with the variation of breeding,
feeding and mansgement. The following review embodies growth

rate in kids in different conditions & -

Wilson (1958) observed that there was significant
difference in growth rate between plane of Nutrition. On high
plane (2 to 3% hours effective browsing and # 1b concentrate
daily) mature weight of 33 1bs was reached in 26 weeks and on
low plane (1 to 2 hours effective browsing) in 48 weeks. When
kids were changed from the low to high plane the subsequent
growth was faster than in kids on aigh plane tarouguout. But

he did not give any standard for feeding of nutrients.

Singh and Séngar (1970) recorded highest average
birth weizht of 2.119, 2.069 and 2,096 kg in Barbari and
4.115, 3.644 and 3.893 kg in Jamunapari for male, female and
male + ramale in the group receiving medium energy and medium
protein, which was significantly greater than other groups,
They also recorded the mean body weight of kids at 6 months of
age in Barbari and Jamunapari from 6.350 to 8.725 kg and 9.500
to 12.100 kg respectively in different groups which did not
differ significantly. Thus, they calculated that Barbari and
Jamunapari kids grow upto 6 months of age at the rate of 41 to

27 gm (average 31.7 gm) and 37 to 51 gm (average 45.2 gm) per



day respectively. In the course of their experiment taey
observed that both energy and protein and their interaction
with protein have significantly affected the birth weight in
different breeds. They also observad'that, on an average, the
male kids weighed heavier at birth then the female onedin
both breeds and Jamunapari ones were almost 1# to 2 times

heavier than those of Barbari.

Johri and Talpatra (1971) attempted to determine
the rate of growth of Jamunapari kids from birth to 15 weeks.
On the basis of the experiment they observed that the Jamuna-
pari kids grow at the rate of 0.63 kg per week on an average.

In snother study Johri and Talpatra (1971) studied
the performance of Jamunapari kids undef browsing and stall-
fed condition. They recorded an average gain of 547 gms in
two weeks when fed by browsing and 333 gms under stall-fed

condition.

tingh and Singh (1974) observed that growth in both
sex of kids was remarkably better in Ist four months after birth.
Thereafter during the period of 4 to 8 montns the growth was
lowest, again in the age group from 8th to 12th month the growth

increasesl appreciably.

ITI. Digestibility co-efficients

The actual nutritive value of feed depends upon its
digestibility, which differs with differences in the digestive
tract of various species and type of feed. The following review

embodies some information regarding digestibility of various



nutrients in kids in different conditions.

Hossain (1959) conducted digestibility trials for
T days in 4 goats. They were given pipal leaves (Ficus
religiosa) to appetite and 20 gm rape cake with 5 gm salt.
He observed digestibility co-efficient of organic matters 44,
CP 53, EE 29, CP 23, NFE 56%.

Devendra (1967) conducted two digestibility trials
with 7 and 6 nonlactating indigenous Katjang goats .fed in
pens. According to his triels the mean percentage of apparent
digestibilities for the two trials were DM 76.5 and 66.2,
organic matter 78.6 and 71.9, CP 80.6 and 72.2, CF 69.6 and
59.5, EE 69.2 and 58.6 and NFE 81.7 and 78.8% respectively.

Singh and Sengar (1970) conducted a metabolic trial
on 8 bucks of Barbari and Jamunapari breed each with a view to
determine adequacy of nine combinations of ration prepared by
3 levels (high, medium and low) Energy (TDN) and Protein (DCP),
They found out digestibility co-efficients of DM 49.88 + 1.10
to 62,63 + 1.26, CP 53.32 + 1.84 to 68.73 + 0.60, EE 36.94 +
1.85 to 68.53 + 2.84, CF 35.17 = 2,04 to 59.06 + 1.29, NFE
56.44 + 2.47 to 72.38 + 1.17 in Barbari bucks and DM 48.37 *
1.19 %o 75.12 + 1.50, CP 54,95 + 1.37 to 77.70 + 1.06, LE
28.49 + 1.68 to 70.15 £ 1,24, CF 31.38 + 2.69 to 61.81 + 1.96,
NFPE 65.57 + 0.74 to 83.89 + 1.17 in Jemunapari bucks. It has
been noticed that both energy and protein and also their inter-
action affect the digestibilities significantly in both the

breeds.

Fonolla et al. (1972) compared digestibilities of



dried lucerne as meal and pellets. Two digestibility trials
of latin square design were conducted on 4 lactating Granada
goats after their second parturition. The composition of both
type of products was almost same. Average apparent digestibi-
lities for meal were DM 69.90, organic matter 72.46, CP 75.41,
EE 63.72, CF 54.42 and NFE 77.13% and values for pellets were
72.30, 74.63, 74.79, 65.03, 56.27 and 81.04% respectively,They
noticed tihat there was more waste and respiratory difficulty

with meal and acceptibility was poor than with pellets.

Maheshwari and Talpatra (1975) comﬁared digestibi-
'11ties of green cowpea and'cowpea hay in stall fed Jaﬁunapari
goats. The average digestibility co-efficient of dry matter
and organic nutrients in green cowpea were DM 72.0 + 1,36,
CP 67 + 1.79, EE 84,0 + 0.55, CF 67.9 + 1.62, NFE 80.9 + 2.10
and in cowpea hay were 71.6 * 1.74, 73.1 + 2.44, 85.1 + 1.25,
67.7 + 2.42, 75.0 + 1.20 respectively.

In another experiment Maheshwari and Talpatra
(1975) tried to estimate digestibility co-efficients of
Berseem fodder for milca goats. They estimated average
digestibility co-efficients of CP, EE, CP and NFE as 79.4,
40.9, 70.9 and 91.3 respectively.

IV Feed conversion efficiency s

The efficiency of a ration for a unit gain in live
weight is the means of its evaluation., It is also one of the
measure t0 aggess the influence of growth rate on feed economy
in the experiments of growth,

On the basis of the findings of Singh and Sengar



(1970) it is calculated that for one kg gain in live weight
upto 6 months of age, Barbari goats require 8.69 to 10.5 kg
dry matter, 0.273 to 0.923 kg DCP, 4.537 to 9.693 kg TDN and
that of Jamunapari goats require 5.484 to 9.328 kg DM, 0.326
to 0.761 kg DCP and 3.507 to 9.597 TDN in different groups
receiving ration of different combinations of high, medium

and low energy and protein,

Chaturvedi and Saxena (1971) calculated DCP and
TDN required to produce 100 gm weight gain to be 49.4 ond
315.3 gm in the Jamunapari kids maintained on whole milk and
T74.6 and 389.4 gm respectively in those maintained on skimmed
milk.

V Protein requirement for maintenance and nitrogen
balance study 3

Mackenzie (1956) has recommended 0.9 1b SL and
0.09 1b DCP per gallon of milk. However, there is no reco-

mmendation for growing kids.

Majumdar (1960) estimated protein requirement for
goats for maintenance by adopting.the procedure of (a) Endo-
genous Urinary nitrogen and metabolic faecal nitrogen studies
and (b) Balance studies. The daily requirements of DCP for
maintenance of goats was calculated to be 0.65 1b per 1000 1b
live weight by first metnod and 1.12 1b per 1000 1b live weight
by second method, which is much higher value than the previous

one.

Renhotra and Jordan (1966) carried out studies on

the protein and energy requirement of Hampshire and Hempshire x
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Rambouillet lambs with pelleted diets containing a range of
protein level from 10.4 to 16.7%. The concentrate roughage
ratio was 75325 and 55:45. Lambs were fed individually to
appetite. Rate of gain and efficiency of feed conversion were
not significantly aftécted by protein content. Laqbs gained
faster during first 28 days after weaning when given 12% protein
or more. Gain during the whole trial was greater, but not

significantly so with the higher tham lower concentrate diet.

Devendra (1967) carried out exhaustive study on
nutrition of indigenous adult goats of Malaya. On the basis
0f his work he has recommended daily maintenance requirement
ranging between 0.5 1b SE and 0.029 1b protein equivalent per
100 1b live weight and production recuirement was calculated
to be 2.56 and 3.44 1b EE per 1b live weight gain for goats of
40 and 60 1bs live weight respectively.

Singh and Sengar (1970) estimated maintenance requi-
rement of protein for goats by the nitrogen balance studies.
According to them DCP requirement varied from 0.12 to 0.14 kg
per 100 kg body weight per day depeﬁding upon the level of
dietary energy. On the basis of nitrogen balance they observed
that with the minimum of 5.5 and 7.5 gm nitrogen intake per day
in goats receiving high energy low protein of both Barbari and
Jamunapari bucks respectively, the enimal were in positive
nitrogen balence of 1.7 and 0.4 gm respectively. They recorded
balance of nitrogen from - 2.02 + 0.16 to + 1.68 + 0.09 in
Barbari bucks and + 0.26 + 0.39 to + 2.57 + 0.35,in Jamunapari

bucks receiving different combinations of high, medium and low




|
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energy snd protein, rations. Thus, it was concluded that with
high energy the low level of protein intake may be adequate

%0 meet protein requirement and'buoks of Jamunapari breed can
be maintained in positive nitrogen balance even on the low
levels of both energy and protein. But bucks of Barbari breed

showed negative nitrogen balance on the low level of energy

and protein.

*%»



MATERIALS AND METHODS



MATERIALS AND METHODS

Experimentsl animals :

Twenty (20) nondescript locally available male kids
of approximately three months age were selected out of a lot
of 33. Immediately after that tne kids were weigied and
rendonly divided into four groups (I,, T,, T5, T4). on the
basis of their body weight. The details of their distribution

are presented in Table below.

Table - 1.

The distribution of kids in groups

T { 7

maers 2 3 4

T

¥id{Body (Kid {Body Kid | Body { Kid | Body
no. iweightino. {[weighti{ no. {weight { no. {weight
(ks) (kg) | (k) § { (k)

1 7.0 2 7.5 T 6.5 4 7.0
Lo G5 T B 65
25 7.0 14 T:5 11 7.0 © 20 6.5
29 6.5 22 7.0 15 7.0 24 7.0
¥5- - 8,0 30 6.5 9% 7.6 _S2 8.0

The experiment was started on Ist February 1975
and concluded on 3rd May 1975. A 10 dayg preliminary feeding
period was allowed before the start of the experiment,during
which the kids were believed to have been accustomed to the

new environment as well as individual stall feeding. During
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this period the kids were also drenched with proper dose of

parasiticidal drugs such as Phenovis, Sulphamezathin and

Kerenol.

Feeds and their analysis

Green Paragrass only was given as the source of
roughage. The concentrate mixture consists of linseed cake,
wheat bran and Arhar chuni in different proportions for the

four groups.

Proximate analysis of all the feed ingredients were

done by the A.U.A.C. method (1970).

Por calculating TDNW vaiue of the different rations
the digestibility co-efficients of the paragrass, linseed cake
and wheat bran with respect to CP, EE, CF and NFE were taken
from Sen snd Ray Bulletin (No. 25, 1967) and the digestibility
co-efficient of Arhar chuni with respect to CP, EE, CF and NFE
was taken from the review of the work done at Animal Nutrition
Centre, Haringhata (1954-1969) for catile because the diges-
tibility co-efficientg value of the feeds in goats were not

available.

Por the analysis of feeds, 10 samples of individual
feed were separately collected from different places of the
bag. The samples of the individual feed were then pooled

together and powdered with mortar and pestle.

For the analysis of paragrass, 10 samples were
collected from different parts of the grass. They were finely

bhaffed, mixed and dried upto constant weight in hot air oéen.
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The dried sample was finally powdered and than it was analysed
for different proximate principles.

All analysis were done in duplicate. The result of

analysis of feed has been furnished in chapter of "Results®.

Computation of ration :

The proportion of roughage and concentrate mixture
in the ration of all the four treatments were kept 50:50. The
concentrate mixtures consisting of lineseed cake, wheat bran
and Arhar chuni were prepared in such a way that prepared
ration (ineluding 50 parts paragrass) had 8, 10, 12 and 14%
crude protein in group T1, T2, TB’ T4, respectively. The

details of the four different rations are presented in Table-2.

Proportions of different ingredients in the ration
of four treatment groups.

f:;gedients% Amﬁi _i G§§!2'B§L' T3 g T‘
Paragrass 50 parts 50 parts 50 parts 50 parts
Lingeed cake 5 parts 19 parts 32 parts 46 barts
Wheat bran 40 parts 28 parts 15 parts 1 part
Arhar chuni 5 parts 3 parts 3 parts 3 parts
Dry matter 62.049 62.310 62.572 62.844
Crude protein.B8.264 10.236 12.073 14.050

TIN. 42.681  43.722 44.511 45.361




In addition, a mineral mixture with the brand name
of Milkmin (Squibb) wes mixed in the concentrate mixture of
all groups. MNineral mixture was mixed in proportion to 1 kg

in 100 kg of concentrate mixture.

The composition of the mineral mixture is as follows:
Cal- gfhos- ﬁihga-ifodinegfron COpEer ﬁobalt Sodium [Fluorine
cium {phorusi{nese (%) (%) chloridef (%)
%) 1 (%) (%) 1{ (%)

24 9 0.12 0.1 0.6 O. 0.02 30 Not more
than 0.03

Feeding practice @

Kids of group T1, T2, T3 and T4 were fed the ration
containing 8, 10, 12 and 14 per cent crude protein respectively.
They were fed individually in clay troughs prepared for this

purpose.

Kids were fed to appetite. Feeding was done twice
in a day i.e. from 8 A.K. to 10 A.M. and 3.30 P.M. to 5.30 P.M.
concentfate mixture and roughage were offered to kids in equal
quantity turn by turn twice in the morning and twice in the
evening. Weighed amount of concenirate and roughage were
offered to the kids and left overs were also weigned. Tuus, the

actual daily consumption of concentrate and roughage were

observed,

Watering of animal was done thrice deily i.e. morning,

afternovon and evening.



Weighing of kids :

On the day of starting the experiment kids were
Weighed and thereafter body weight was recorded every week.
Weighing of kids was done in the morning before ofifering feed

and water to them.

The growth rate has been expressed as average growth

W, -W
=1
rate by the formula T;:TT—, where W1 is the initial body weight,

W, 1s the final body weight and T,-T, is the time interval,
The growth rate of the four groups has been given in chapter

of "Result".

Nitrogen balance study :

Two nitrogen balance studies were conducted during
the experiment, one in the middle and the other at the end of
the experiment. For this purpose two kids from each group were
randomly selected and shifted to the locally. prepared metabolic
cage. Faeces and urine collection bags were attached to the
animal., Two days preliminary period was allowed to accustom
the animals in the metabolic cage and the collection bags.
Necessity of further preliminary period was not felt because
kids were fed the original ration during trial and they were
already accustomed foy stall feeding. After preliminary period
actual collection of faeces and urine was done. The faeces
collection was done in a rectangular bsg whose inner covering
was made of plastic sheet and the outer of thick cotton cloth.
Urine was collected in a conical funnel shaped bag whose inner

covering was of plastic and the outer of thick cotton. This



conical bag was connected with 2 plastic funnel and that from

a rubber tvbe. The rubber tube ccme down into a bottle through
a hole in the cage. PMaeces was collected twice daily and
stored in a separate container. 24 hours collection of faeces
0f individual animal was weighed and recorded. Then a repre-
sentative sample of 10 gm faeces was weighed in an aluminium
moisture cup and kept in hot air oven for moisture estimation.
Moisture was estimated every day. Seven days dried faeces was
pooled togetner and powdered. PFrom this pooled dried sample

further analysis was done.

Likewise, 24 hours' collection of urine was measured
by means of a measuring cylinder and recorded. Every day 50 ml
of urine was collected in a bottle containing 7.7 ml concen-
trated sulphuric acid as a preservative for a week. The pooled
sample was levelled and kept for analysis of urinary nitrogen.
Analysis of faeces and urine was done according to the method
as mentioned before for feeds. Outgo of nitrogen through faeces
and urine was thus obtained. The value was deducted from the

total nitrogen intake so as to know the nitrogen retained.

Digestion trial study ¢

L digestion trlal involves a record of nutrients

consumed and of the amounts of them volded in the faeces.

Along with 'nitrogen balance' digestion trial was
also done at the end of the experiment to determine the diffe-
rence in digestibility co-eificient in the four groups. Analysis
of faeces for various components was used for finding out diges-

tibility co-efficients. Digestibility co-efficient for dry



matter, crude protein, crude fibre, ether extract and nitrogen

free extract was obtained in each group.

Like other estimates, all analysis were done in
duplicate and mean of the two readings were used for calcula-
tion. The results of these analysis have been shown in chapter

of "Result".

Body measurement

Along with body weight, certain body measurements
such as height, length and girth were also measured so as %o
assess the type of growth in all the experimental animals. The

measurements were taken every week.

Mortality ¢

Altogether 6 kids died during the experimental period.
Kid no.11 of group T3 died just after a day of commencement of
experiment. Kid no. 8 of group T4, Kid no. 30 and 14 of group
T2 died on 5th, 6th and 8th dsy of experiment respectively. Kid
No. 24 died on 24th day of experiment. Kid no. 29 of group T,
became debilitated gradually and died aftér 2 months of commen=-
cement of experiment. The cause of the deaths of the kids as
per the P.M. report was pneumonia. Now group T, and T3 contained

4 kids each and T2 and '.[‘4 3 kids gaoh.

Statistical analysig ¢
The usual procedures of mean of standard error from
ungrouped data were calculated as per method described by inedecor

(1957). Besides this analysis of variance was run with test
effects of different groups on body weight and also effects of
different weeks on body weight were calculated.
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RESULTS AND DISCUSSION

With objectives outlined earlier, the results of
the experiment conducted on the protein requirement for growth
in goats at 4 protein levels are presented and discussed. The
parameters studied in this study were dry matter consumption,
welght gain of kids, feed efficiency, digestibility co-efficient
and nitrogen balance. Thne data are presented and described

below :

Chemical compousition and nutritive values of feed :

Before starting the actual experiment the chemical
composition of each feed ingredient was estimated. It is being

given in Table - 3.

Tagle - :o

Chemical composition of feed ingredients in percentage
(on air dry basis )

[
Peed ingredient{Moisture| Crude {Crude { Ether [Total { NFE
(protein{fibre Jextract] ash

| { f
Linseed cake 8.83 28.13 7.96 8.98 6.60 39.51
Wheat bran 10.84 14.00 10.09 5.15 5.44 54.48
Arhar chuni 9.85 14.25 24.01 1.7 11.85 38.29
Paragrass 65.36 1,09 . . 11.32  1.09 4,50 16.72




Chemical composition of feed in percentage (on dry matter basis).

Ware of the feed] Grude | Grude | Tihor Total WFPE
proteinj fibre Jextract ash

Linseed cake 30.08 8.73 9.84 T.24 44.11

Wheat bran 15.70 11.31 5.78 6.10 61.11

Arhar chuni 15.81 26.63 1.94 13.14 42.78

Paragrass 3.16 32.67 2.92 12.99 48,27

In order to provide optimum amount of energy in all
the four groups of animals, it was essential to know the TDN
value of all feeds. As the digestibility co-efficients of
different nutrients of the feeds used in this experiment for
goats were nut available, digestibility co-efficients for cattle

was taken as gulde line.

Table = 5

Digestibility co-efficients of the nutrients of the different
ingredients of experimental feed (in percentage).

Teed | ' Digestiblility co-efficients
ingredients ! Crude Crude ‘ther NPE
Protein fibre { extract

*Linseed cake 85 27 96 67
*Wheat bran 77 20 63 84
*Paragrass 68 66 63 63
#*Arhar chuni 52.83 45.18 57.67 80.05

# Data for linseed cake, wheat bran and paragrass has been
taken from I.C.A.R. bulletin No.25, 1967 (Sen and Ray).

#% Data for Arhar chuni has been taken from the peview of work
carried out at Animal Nutrition Centre,Haringhata (Kalyani)
(1954-1969).
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The amount of digestible nutrients present in
each feed and the TDN value of the feeds were calculated from
the data of Table 3 and 5. In computing the TDN value of feeds
the digestible ether extract was multiplied by 2.25 in each
case. The digestible nutrient contents and TDN value of the

feeds have been shown in Table - 6.

Table - 6

Digestible nutrient contents and the TDN value of different
feeds (in percentage).

Feed g DCP ICF DEE DNFE E TDN
ingredients i j

§ I I
Linseed cake 23.91 . 2.8 8.62 26.47 71.91
Wheat bran 16,78 - - .2.02 3.24 45.76 65.86
Arhar chuni T7:53 10.85 1.01 %0.65 51.29
Paragrass 0.74 T.-47 0.64 10.53 20.17

Dry matter consumption ¢

DM intake of the different experimental groups of

animals were calculated from the feed intake and has been

presented in Table - 7.
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Table = 1

¥ean dry matter consumption gkg) per 100 kg body weight per
da{ from 1st (3 months age) to 13th week (6 months age?
n deshi male kids under different feed treatment

groups.
{ ,
Weeks ! T1 Treatment T: ‘ T4
Wean * S.E. | Wean + B.E. { Nean + S.E. { Mean + G.E.
i < i o ol
I 2.4 + 0.19 2.4 + 0,42 2.6 + 0.39 1.9 + 0,19
II 3.4+ 0.19 3.1 + 0.48 2.8+ 0.47 2.2 + 0.32
II1 3.6 + 0.29 4.1 + 0.39 4.2 + 0,63 3.5 + 0.52
IV 3.8 + 0.31 4.2 + 0,58 4.6 £ 0.58 3.4 + 0.29
v 3.8 + 0.41 4.2 + 0.46 4.5 + 0.51 3.6 + 0.43
Vi 4.5 + 0.38 4.5 + 0.47 5.0 + 0.42 4.8 + 0.39
Vil 4.6 + 0,12 4.1 + 0,32 4.9 + 0.56 4.8 + 0.56
VIII 4,7+ 0.18 4.1 £ 0.38 5.0+ 0.37 4.5 + 0.29
IX 4.9+ 0.24 4.1+ 0.27 5.3+ 0.19 5.1 + 0.41
X 5.3 + 0.25 5.0 + 0.48 5.6 + 0.22 5.5 + 0.23
XI 5.6 + 0.42 5.1 + 0.41 5.5 + 0.33 5.3 + 0.46
XII 5.6 + 0,13 5,0+ 0.43 4.9+ 0.25 5.4 + 0.43
XIII 5.1 + 0,26 4.9 + 0.25 4.6 + 0.44 4.5 + 0.38
Average 4.32+ 0.30 4.24+ 0.21 4.53+ 0.13 4.30r 0.19

Overall average -

4.34 + 0.21

From the above table, the DM intake in group T1

ranged from 2.4 + 0.19 to 5.6 + 0.42, in T2 2.4 + 0.42 %o 5.1 +
0.41, in T3 2.6 + 0.39 to 5.6 + 0.22 and in ’1‘4 1.9 + 0.19 to
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5:5 % 0.23 kg per 100 kg body weight per day. The average DM
Consumption of all the 4 groups during experimental period
ranged from 4.24 + 0.21 %0 4,53 + 0.13 kg per 100 kg body
weight per day; indicating that protein level did not affect
the DN consumption. The overall DM intake was 4.34 + 0,21 kg
per 100 kg body weight per day during experimental period which
is in agreement with the observations made by Maheshwari and
Talpatra (1975) in Jamunapari goats fed cowpea hay and Maheshwsri
and Talpatra (1975) in Jamunapari milch goats fed green Berseem
ad 1ib; who observed 4.04 and 4.67 kg dry matter intake per 100
kg body weight respectively.

The present findings d;ffer from those of Singh end
Sengar (1970), Saxena and Mahesawari (1971) and Johri and
Talpatra (1971) who observed average dry matter consumption per
100 kg body weight per day from 3.43 to 4.20 kg in Barbari, 2.67
to 3.42 kg in Jamunapari; 2.42 to 3.58 kg at Chakharnagar r=nge,
1.47 to 2.65 kg at Mathura and 5.7 kg under browsing and 3.5 kg
under stall fed condition respectively. However, the highest
figure obtained for Barbari is slightiyat varisnce with the
average DM intake per 100 kg body weight per day obtained in
this experiment. The difference might be due to difference in
breed, composition and palatability of the diet and different

agro-climatic conditions.

Live weight gain of kids 3

The mean live weight in different weeks of kids of

all four different treatment groups are given in Table - 8.
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Table - 8

Vean body weight (kg) of Deshi male kids at different weeks
under different feeding treatment groups with £.E.

Treatment grou

X
‘Llaan + 5.,

T2 '3
Mean ¥ .k, i lean + ©.k.

==

T4

| Mean * S. k.

Initial. 7.1 + 0.45 Te1+0.25 7.0+ 0,15 7.3 + 0.57

I 7.2 + 0.43 7.3+ 0.25 7.5+ 0,27 7.3 + 0.68

I 7.5 + 0.63 7.3 + 0.67 7.5 + 0.38 7.3 + 0.73

III 7.7 + 0.83 7.5+ 0.82 7.8+ 0.58 7.4 + 0.28

IV 7.8 + 0.68 8.0+ 0.64 8.0+ 0.83 7.4 + 0.32

v 7.9 + 0.45 8.5+ 0.89 8.7+ 0.23 7.8 + 0.78

Vi 8.0 + 0.73 8.6 + 0.65 8.8+ 0.43 7.9 + 0.39

VII 8.1 + 0,23 9.3 £ 0.75 8.9 % 0.12 7.9 + 0.47

VIII 8.1 + 0.38 9.3 + 0.67 9.6 + 0.67 8.1 + 0.66

IX 8.2 + 0.48 9.4 £ 0.86 10.6 + 0.76 8.5 + 0.62

X 8.3 % 0.53 10,2+ 0.74 11.1+0.86 9.3+ 0.36

XI 8.3 £ 0.81  10.6 £ 0.73 11.3 + 0.21 9.9 + 0,51

XII 9.0 + 0.74 10,5 + 0.48 11.8 + 0.63 10,2 + 0.45

XIII 9.2 £ 0.23  10.8 + 0.82 11.9+ 0.68 10.6 + 0.64
ggg":gegf‘“ 0.185 0.276 0.376 0.269
ggg“::bfate 26.4 gnm 39.4 gm 53.7 gm 38.4 gm

 LBRigr <
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Table - 9

Analysis of variance table Showing effect of different ages
and treatments on the body weight of Deshl (nondescript)

goats. :

Sources of { ar e
variation E {

|
Between treatment 3 798.53%#
Within treatment 208 132.85
Between weeks ' \ 7 873.54%#
Within weeks 199 98.22

** denotes significance at 1% level,

From the perusal of Table - 8 it will appear that
the highest body weight at 13th'week was observed in T3 group
woich was 11.9 + 0.68 kg while the lowest was observed in group
T, (9.2 + 0.23). Although T, group obtained the maximum per-
centage (14% CP) of crude protein in the diets the body weight

was lower as compared to T3 group.

As was to be expeted the mean body weight increased
with the increase in age and the difference in growth between
different weeks were found to be statistically significant.The
initial body weight among the different groups did not seem to
differ. ©Similarly no significent difference in body weight was
observed upto the 9th week of the experiment. But from the 10%th
week onward upto 13th week the mean weekly body weight among the
different groups was found to differ significantly. The statis-

tical analysis also revealed significant difference between the




 J
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group T1 and T2, T1 and TB’ T1 and T4, T2 and T3, T3 and T4 H
but no significant difference in 13th week of body weight was
observed between T2 and T4 group. These findings reveal that
in the present investigation T3 group feed had best performance

indicating the optimum level of dietary CP to be 12%.

The average body weight at 6 months of age i.e.13th
week of the experiment was on an average 10.6 kg for 211 the
4 groups (9.2 to 11.9 kg). Similar body welght were also
recorded by Singh and Sengar (1970) in Jamunapari goats at 6
months of age wanich ranges from 9.5 to 12.1 kg. Butv they
differed from those recorded for Barbari goats (6.350 to 8.725
kg at 6 months age) which might be due to difference in breed.

As regards the growth rate it was found that the
kids of group T1, Tz, T3 and T4 grew at the rate of 0,185,
0.276, 0.376 and 0.269 kg per week or 26.4 gm, 39.4 gm, 53.7
gm and 38.4 gm per day on an average respectively. Thus it was
noticed that the kids of group T3 had the maximum growth while
the T1 had the least, Like, 13th week body weignt, the growth
rate was also highest in T3 group indic- ting that 12% crude

protein is the optimum requirement for growth in goats.

The growth rates recorded for group'T1, T2 and T4
in the present study are quite similar from those of Singh and
Sengar (1970) for Barbari (27 to 41 gm per day) and growth rate
of group T3 is also in close agreement from their findings for
Jamunapari kids (37 to 51 gm per day) maintsined on different

combinations of energy and protein,

The results of the present experiment differ from
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those of Johri and Talpatra (1971) who recorded growth rate
of Jamunapari kids to be 333 gn in two weeks or 22.2 gm per
day under siall fed condition. This difference may be due to
the fact that animals in their experiment comprise of varying
age ranging between 3 to 12 montus, whereas in present work
animals were 3 months old. These results also widely differ
from the another study of Johri and Talpatra (1971) in which
they observed that Jamunapari kids grow at the rate of 0.63 kg
per week or 90 gm per day on an average. The difference in
growth rate from this experiment appears possibly due to tae
fact that in this experiment the growth study was carried on
goats between 3 to 6 months of age while Joari and Talpatra
(loe. cit.) carried out the experiment from birtn to 15 weeks.
It also might be due to the reason observed by Singh and Singh
(1974) that during the periocd of 4 to 8 months the growth is
lowest in both the sex of kids.

Body measurement 3

The details of tune body measurements of kids at
the beginning and end of the experiment has been presented

in Table - 10,



Body measurement of kids.

31

Table - 10

Group Animala Length (cm Girth (em Height (cm
Nno. no. {InI- n e={ini- [Fina e-lini- (Pin o=
tial rence {tial 5- grence tial g %rence
{ ]
T, 1 34 35 1 44 48 4 58 48 10
21 33 40 7 46 49 3 41 50 . 9
25 39 39 0 43 50 T 39 50 11
33 36 42 6 46 49 3 38 48 10
Average 35.5 39 3.5 44.75 49 4.25 39 49 10
¥ 2 35 42 9 42 51 43 52 9
10 %2 36 4 46 46 0 38 42 4
22 34 43 9 46 54 8 45 53 8
Average 8. A0S TS Ak.6 50,5 8.7 A2 49 7
= R R 10° . 46 49 3 36 4T A1
3 36 40 4 45 52 7 38 49 11
15 32 41 9 45 51 6 39 49 10
23 33 42 9 4-45.- 53 8 38 . 53 18
Average 535 41 8 45.25 51.25 6  37.75 49.5 11.75
2 4 36 41 8§ 44 5 7 41 51 10
20 32 36 4 42 46 ST Afles 240
32 34 43 9 45 51 43 51 8
Average 34 40 6 43.6 49.3 5.7 40.3 49.6 9.3
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From the above table it appears that group T3 (124
CP) has the maximum length, girth and height 2s compared to
the other groups, thereby indicating the best performance of
the kids in this group; which was expected according to the
rate of growth and body weight development as observed earlier

in this experiment.

Digestibility co—-effiicient 3

In order to find out the extent of digestion of
different nutrients, digestibility trial was conducted. The
average digestibility co-efficient of different nutrients in

kids of different groups have been presented in Table - 11,

. Table - 11

Mean digestibility co-efficient of different nutrients
in different groups of kids

]
Group { Dry matter
no.

Crude Crude { Ether { NFE
rotein fibre extract X
{ Mean + OS.E.{Mean + S.E.[Mean + S.E.{[Mean + E.E.|Mean + S.E,

4 70.90£1.05 71.08£1.50 68.73£1.56 80.09+1.43 73.76£1.11
T,  78.20:1.83 83.02:1.78 72.74£2.51 92.09:0.76 81.24x1.52
76.10£2.83 82.37+3.45 69.04+2.64 92.59+0.95 80.69+1.51

76.64£2.15 80.58t3.82 69.29+2.65 94.24+1.54 7T7.87+1.70

Overall 75.46+1.95 79.26+2.07 69.95+2.68 89.75t1.17 78.39;1{46
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Table - 12

Analysis of variance table of digestibility.

{ |
Sources 013 [ DM R el CF EE NFE
variation gdf 5. |7 ihl.b. F NS, ];T W.5. | Fli.6.] F

Between 3 137.45 9.27" 450.79 2.57 43.50 0.59 593.86 ,,163.77 55

groups. 31,23 4
Within : :
group. 52 14.83 17511 ¢ 77.39 19.01 33,74
C.D, . 1933 Ne ne 2.214 2,932

#* denotes significent at 1% level.
NS denotes non-significant.

Digestibilitx of dry matter ¢

From the table of digestibility co-efficient it was
observed that the DM digestibility was highest in T2 group
(78.20 + 1.83%) waich was closely followed by I, (76.64 +

© 2.15%) and Ty (76,10 + 2.83%) whereas the T, group showed the
least value (70.90 + 1.05%). Highly significent differences
were observed in the digestibility co-efficient of DM between
T1 group and other groups. C£ignificant differences were also
observed between T2 and T3 Whereas no difference was observed
between T3 and T4. The overall avcrage digestibility co-
efficient of DM was found to be 75.46 + 1.95,

The results with regards to tue digestibility co-
efficient of DM seemed to agree with the findings of Maheshwari
and Talpatra (1975) who found the digestibility co-efficient of
DK of green cowpea to ﬁe 72.0 * 1.36 whereas in cowpea hay they
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reported the digestibility co-efficient of DM to be 71.6 +
1.74. The present study was on paragrass, linseed cake,wheat
bran and Arhar chuni, a composite feed. The findings there-
fore seemed to be closely agreeing with the observation of
Devendra (1967) who found digestibility co-efficient for DM
in stall fed nonlactating Katjsng goats to be 76.5 in one
trial, which is very close to tue overall mean digestibility
co-efficient for DM obtained in the present investigation
(75.46 + 1.95). But the result differs widely from the fin-
dings of Singh and Sengar (1970) who found digestibility co-
efficient of DM to be 49.88 + 1.10 to 62.63 + 1.26 in Barbari
bucks and 48.37 + 1.19 to 75.12 + 1.50 in the case of Jamuna-
pari bucks. However, the highest figure obtained by them
(75.12 + 1.50) is in agreement with the overall digestibility
for DM obtained in the present work. These variations in the
D digestibility apart from being due to well established
interaction between energy and protein and may be also due %o
the differences in ration, breed variation, differences in the
managemental practices and possibly verying agro-climatic
conditions. Moreover, in the present study peragrass was
incorporated with concentrate mixture as mentioned above
whereas in the literature obtained so far, no such comparable
work with this ration could be traced. The work so far done
were mostly on female goats with lone exception of Singh and
Senger (loc. cit.) who conducted digestibility triél with bucks
as well and were also of the view that protein and energy

interaction affects digestibility.



Crude protein

The overall average digestibility for crude protein
was 79.26 + 2,07. The maximum digestibility co-efficient was
observed in T, group (83.02 + 1.78) followed closely by Ty
(82.37 + 3.45) ena T, 8roup (80.58 + 3.82) whereas the least
value was obtained in T, group (71.08 + 1.50), although this

variation was not significant.

The results of the present investigation are in
agreement with the findings of Devendra (loc. cit.) and Fonolla
et al. (1972) who reported the value to be 80.6 snd 75.41 anad
74.79 in dried lucern as meal and pellets respectively.
Maheshwari and Talpatra (1975) also reported the digestibility
co-efficient of crude protein to be 79.4 in the case of Berseem
fodder for milch goat, which was very close to the overall mean
crude protein digestibility in the present case. However, the
present findings differs with those of Singh snd Sengar (loe.
cit.) who reported the digestibility co-efficient of crude
protein for Barbari and Jamunapari bucks to be 53.32 + 1.84
to 68.73 + 0.60 and 54.95 + 1.37 to 77.70 * 1.06 respectively,
and also with Maheshwari amnd Talpatra (1975) who observed
digestibility co-efficient of crude protein to be 67.0 + 1.79

in Jamunapari goats by feeding them green cowpea.

The difference observed might be due to sources of
feed, influence of nutrient relationship of the ration as well

as difference of age and breed of the animal,

Crude fibre :

Thuough the overall crude fibre digestibility was
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found to be 69.95 + 2.68, there was considerable variation
in different treatment groups. The maximum value being
obtained in case of group T, (72.74 + 2.51) followea by
69.29 + 2.65 in T, end 69.04 + 2.64 in T3 group and the
least value 68.73 + 1.56 was in T1 group. However, these

variations between groups were not significant.

There is close conformity of the present finding
with those of Devendra (loc. cit.) who reported the digesti-
bility co-efficient of crude fibre to be 69.6 and with those
of Maheshwari and Talpatra (loec. cit.) who reported 67.9 +
1.62, 67.7 + 2,42 and 70.9 in Jémunaéari goats by feeding
them green cowpea, cowpea hay and green Berseem respectively.
From their observations it appears that tae aver«ge digesti-
bility co~efficient of crude fibre is around 69 to 70%.
Although Singh and Sengar (loc. cit.) have observed a very
wide range of digestibility co-efficient of crude fibre which
was 35.17 + 2.04 to 59.06 + 1.29 in Barbari bucks and 31.38 ;.o
2.69 to 61.81 + 1.96 in Jamumapari bueks.

Ether extract :

In the case of ether extract the mean digestibilivy
co-efficient was found to be 89.75 + 1.17, though the highest
value for digestibility was recorded in the T4 group (94.24 +
1.54) followed by T5 group (92.59 + 0.95) and 92,09 + 0.76 in
T2 group. In this case also falling in line like the other
constituents (DM, CP, CF) the lowest value of EE digestibility
was recorded (80.09 + 1.43) in T, group which is obviously due
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t0 lower protein content of its ration. Group T1 significantly
varied with other three groups while rest three groups do not

vVary among themselves.

The present result obtained for digestibility of
ether extract was close to the findings of Maheshwari and
Talpatra (loc. eit.) who reported the value to be 84.0 + 0.55
and B5.1 + 1.25 in Jamunapari goats fed green cowpea and
cowpea hay respectively. The value of digestibility co=-
efficient for this nutrient was reported to be 69.2 and 58.6
by Devendra (loc. cit.), 36.94 + 1.85 to 68.53 + 2.84 for
Barbari and 28.49 + 1.68 to 70.15 + 1.24 for Jamunapari bucks
by Singh and Sengar (loc. cit.), 63.72 and 65.03 by Fonolla
et al. (loc. cit.) and 40.9 by Maheshwari and Talpatra (loc.
cit.) which widely differ from the result of the present
experiment. Moreover, what has been found in literature it
seemed that the digestibility co~efficient value of this
nutrient had the widest variation recorded so far than in
other constituent of feed stuff., The causes of differences
might be due to difference in age of the animal, variation
in feed sources as attributed by Maynard and Loosli (1969). .
"In seeds and their by-products ether extract consists almost
entirely of readily digestible esters of fatty acids while
the extract of roughages contains a high proportion of non-

saponifiable constituents as well as nonlipid substances".

Nitrogen free extract ¢

The overall mean digestibility co-efficient of NPFE

was worked out to be 78.39 * 1.46 although values as low as
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73.76 + 1.11 in group Ty and as high as 81.24 % 1.52 in

treatment T2 were observed. The highest value of group T2
was closely followed by that of Ty (80.69 + 1.51) and T,
(77.87 + 1.70). ©significent differences were observed in
the digestibility co~efficient of NFE between T1 group and
others. <Cignificant difference was also observed between
T‘, T, and T3 whereas there was no significant difference

between T2 and T3.

The overall digestibility co-efficient of NFE in
the present study is in agreement with Maheshwari and Talpatra
(Loe. cit.), Devendra (loc. cit.) and Fonolla et al.(loc.cit.)
who reported the value to be 80.9 + 2.10; 81.7 and 78.83 77.13
and 81.04 respectively. The finéings of Singh and Sengar
(loc. cit.) and Maheshweri and Talpatra (loc. cit.) did not
seem t0 agree with those find in the present study,'ﬁhﬂyohserved
the value to be 56.44 + 2.47 to 72.38 + 1.17 in Barbari, 65.57+
0.75 to 83.89 + 1,17 in Jamunapari and 91.3 in Jamunapari milch
goat fed Berseem ad 1ib. The differences observed might be
due to the variation in feed sources and also due to associ-

ative effect of feed constituent of the ration.

Feed conversion efficiency ¢

Feed efficiency was calculated to find out the
influence of different rations on growth. At first the ave-
rage total DM, DCP and TDN cunsumed by a kid in different
treatment groups during the whole experimental period was
calculated with the help of digestibility co-efficients obta-
ined in this experiment. The details are presented in Table-13.
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\ Table = 13
Total average DM, DCP and TDN consumed by a kid of different
groups during experimental period.

Group‘hri matter nee TDN sﬁverage weight gain
no. kg) (kg) (kg) sduréggogxperimental
T, 24.296 2,972 23.454 2.1
T, 25.217 4.715 27.831 57
Ty 26.363 5,883 = 29.697 4.9
T4 27.316 5.466 26,265 3.3

The dry matter, DCP and TDN consumption by kids
in different groups required to produce 1 kg body welght has
been calculated with the help of data containpd in Table-13

and relevant details are presented in Table - 14.

Table - 14

Average DM, DCP and TDN consumed by a kid of different group
for 1 kg increase in live weight.

Group % Dry matter % DCP % TDW

no. g kg) i (kg) % (kg)
T1 11.569 1.415 11.168
T, 6.815 1.274 T.521
T4 5.380 1.200 6.060
T4 8.277 1.656 7.959

Tue figures in Table - 14 reveal thet the mininum

dry matter intake per unit live weight gain was in group T3
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(5.38 kg) followed by group T, (6.815 kg) and 7, (8.277 kg)
and the maximum value was observed in group T, (11.569 kg) .
Similar pattern was seen for TDN intake (6.060, 7.521, 7.959
and 11.168 kg for group T, Ty, T, and T, respectively). But
DCP utility per kg gain in live weight was minimum in group
75 (1.200 kg) followed by T, (1.274 kg) and T, (1.415 kg) and
maximum value was recorded in T, group (1.656 kg). However,
DM, DCP and TDN consumption was minimum in group T3 indicating
that the ration containing 12% CP was more efficient than
others. Though there was very slight difference between

group T2 and T3.

The results obtained in this investigation for dry
matter and TDN fall within the range given by Singh and Sengar
(1970) for Barbari and Jamunapari goats with only exception in
group T1. They reported that Barbari goats require 8.69 to
10.5 kg dry matter and 4.532 to 9.693 kg TDN and Jamunapari
require 5.484 to 9.328 kg dry matter and 3.507 to 9.597 kg
TDN for unit gain in the live weight. But the present study
widely differs from that of Eingh and Sengar (loc. cit.) and
Chaturvedi and Saxena (1971) who reported 0.273 to 0.923 kg
DCP intake in Barbarij 0.326 to 0.761 kg DCP in Jamunapari
and 3.153 to 3.894 gm TDN; 0.494 to 0.746 gm DCP in Jamunapari
respectively for per unit gain in live weight.

This difference may be due to breed variation.

Nitrogen balance siudy

Nitrogen balance study was conducted for the purpose
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of determining the nitrogen status of the animals under
different treatment. The details of balance study are
present in Table - 15.

Table - 15

Average nitrogen intake, excretion and retention obtained
in both trials

Group{intake (gm) Execretion (gm) Retention (gm)
no. jRoughage + { Urine + faeces
concentratse
ean + G.E. Wean + G.E, Wean * G.E.

T, 7.73 £ 0.26 6.24 + 0.27 1.48 + 0.36
T2 11.23 + 0.75 723 + 0.43 4.23 + 0.74
T,  14.64 % 0.80 9.22 + 0.82 5.47 + 0.63
T,  12.59 + 1,00 7.54 + 0.76 5.05 + 0,89

Table = 16

Analysis of variance of nitrogen retention

] |
Sources of variation g af % M.8. o § P
Between groups 3 109.91 8.05%#%
Within group 105 13.52

C.D. with group
T49 T, and T4 2.53

C.D., with group T3 2.61

##% denotes significant at 1% level.
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From perusal of Table - 15 it will appear that
although the animals of all the groups were in positive nitro-
gen balance, the maximum nitrogen retention was found in group
s (5.4740.63) followed by group T, (5.05:0.89) and T, (4.23%
0.74) and the least nitrogen retention was recorded in group
T, (1.48:0.36) which is obviously due to the least nitrogen
content in its diet. The group T, significantly varies with
other three groups. But there is no significant variation bgtu
Ween group T2, T3 and T4. The maximum retention per unit ni¢ro-
gen intake was in group T4 (0.401 gm) closely followed by group
T, (0.378 gm) and group T5 (0.373 gm). But there is no signi-
ficant veriation between these three groups indicating thst
ration containing 104 CP was better. However, the best perfor-
mance as regards growth rate, body size development and feed
conversion efficiency was observed in group T3. Thus it is
concluded that optimum protein requirement for growth in deshi
male kids (7 to 12 kg body weight) is about 10 to 12% crude
protein corresponding to 8.3 to 9.9 % DCP in the air dry feed.

The findings of nitrogen balance of the present

study appreciably varied with those of Singh and Sengar (loc.
eit.) who recorded balance of nitrogen from -2,02 + 0.16 to

1.68 + 0.09 in Barbari bucks and +0.26 + 0.39 to +2.57 + 0.35

in Jamunapari bucks receiving different combinations of high,
medium and low energy and protein rations. A probable expla-
nation for this variation may be that they carried the nitrogen
balance on adult goats (bucks) but the Present trial was carried

on growing kids.

*:i
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8§ U M M A R Y

1. . Twenty (20) locally available nondescript male kids
of about 3 months age were randomly divided into 4 groups (T1,
Tps Ty and T4). They were kept on rations (concentrate mixture
+ paragrass) of optimum energy but different levels (8, 10, 12
and 14%) of crude protein respectively.Com@entrate mixtures

consisted of linseed cake, wheat bran and Arhar chuni.

2. The overall average dry matter consumption wasg
recorded to be 4.34 + 0.21 (4.24 + 0.21 to 4.53 + 0.13) kg
per 100 kg body weight per day which increased with inecrease
of age and body weight and did not Varéff with the level of
protein in the diet.

3e Weekly body weight was recorded and it was found
that protein level significantly affectelthe growth rate. The
average growth rate of 26.4, 39.4, 53.7 and 38.4 gm per day
were observed in group T1, Ta, T3 and T4 respectively, indi-
cating that the growth rate of group T3 was maximum in the

present expei'lment.

4. Length, girth and height of each animal were measured
at the beginning and end of the experiment and thus, body deve-
lopment was observed. The average increase in length in group
Tys Tpy T3 and T, was 3.5, 7.3, 8 and 6 cm, girth 4.25, 5.7, 6
end 5.7 em, length 10, 7, 11.75 and 9.3 cm respectively. Thus,
the group T3 showed the best performance thnen—ethers.

5. Digestibility co-efficient of different nutrients of

the compusite feed was estimated in all the 4 groups. The overall
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digestibility co-efficient of DM, CP, CF, E& and NFE was
observed to be 75.46 + 1.95, 79.26 + 2.07, 69.95 *+ 2.68,

89.75 + 1.17 and 78.39 + 1.46 respectively. The digestibility
co-efficient of all nutrients in group T1 significantly varied
with other groups while the rest three did not vary signi-

ficantly among themselves.

6. Feed efficiency was calculated to find out'the'
influence of different rations on growth. Average D, DCP
and TDN consumed per kg gain in live weight were recorded to
be 11.569, 1.415, 11.168 in group T,, 6.815, 1.274, 7.521 in
group Tz, 5.380, 1.200, 6.060 in group T3 and 8.277, 1.656,
7.959 kg in group T4 respectively. Thus, the minimum intake
of DM, DCP and TDN per unit gain in weight was observed in
group T3.

7. Nitrogen balance study was carried on twice, one
in the middle and the other at the end of the experiment. The
bal:nce of niirogen was 1.48 + 0.36, 4.23 + 0.74, 5.47 + 0.63

and 5.05 + 0.89 in group T1, T2' T3 and T4 respectively.

The maximum retention per unit of intake was recorded
in group T, (0.401 gm), closely followed by group T, (0.378 gm)
and Ty (0.373 gm). There was no significant difference between
these three groups indicating that ration of 10% CP was better.

The overall performance, With respect to growth rate,
body size development and feed conversion efficiency was observed
in group TS' Thus it can be concluded tuat optimum requirement
of crude protein for growth in deshi male kids (7 to 12 kg body
weight) is 10 to 12% corresponding to 8.3 to 9.9% DCP in the air
dry feed.
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